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Frontal Sinus Mucocele with Massive Skull Destruction

Hwan-Young Choi, M.D., Hyung-Jin Lee, M.D,, Ji-Ho Yang, M.D., lI-Woo Lee, M.D.
Department of Neurosurgery, Daejon St. Mary's Hospital, The Catholic University of Korea, Daejeon, Korea

A 63-year-old female complained of left frontal headache and swelling for several months. Physical examination revealed
a left supraorbitat soft, nontender, nonpulsatile mass without bruit. The left eye was displaced downward with respect to the
normal right globe. Based on the clinical and radiological findings, the patient was diagnosed as a mucocele arising from
the left frontal sinus. The patient underwent a transcranial approach through coronal incision. In this patient, large portions
of the anterior and posterior frontal sinus walls were destroyed in association with epidural spread, so we performed cranialization
of the frontal sinus and removed the mucosal wall with the aid of a microscope. With a brief review we present a patient with
mucocele of the frontal sinus extending into the intracranial and intraorbital region, which was successfully treated by a

transcranial approach.
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Introduction

M ucocele is generally defined as accumulation of muc-
ous secretion in the paranasal sinus caused by obstr-
uction due to the inflammation, fibrosis, trauma, previous
surgery, anatomical abnormality, or mass lesion*”. Mucoceles
mainly develop in the frontal sinus and less frequently in the
other sinuses™”'". As a result of their infection or expansile
growth, mucoceles of the frontal sinus can give rise to intra-
cranial and orbital complications"”. Surgical intervention is
recommended in most cases. The surgical procedure adopted
in the case of frontal sinus mucoceles depends on the locali-
zation and extent of the mucocele. We report a case of mu-
cocele of the frontal sinus extending into the intracranial and
intraorbital region, which was successfully treated by a tran-
scranijal approach.

Case Report

63-year-old female complained of left frontal headache
and swelling for several months. The patient visited an
ophthalomologist at another hospital due to progressive pro-
ptosis and diplopia. She denied having had any facial trauma
or endonasal surgery. Computed tomography(CT) and ma-
gnetic resonance image(MRI) were petformed, and the patient

Fig. 1. A 63—year—old female showing the left supraorbital soft, non—
tender, non—pulsatie mass without bruit. The left eye is disploced do—
wnward with respect to the normal right globe.

was transferred to our hospital for further examination and
treatment. Physical examination revealed a left supraorbital
soft, nontender, nonpulsatile mass without bruit. The left eye
was displaced downward with respect to the normal right globe
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Fig. 2. A : Contrast enhanced axial computed tomography(CT) scan
shows an isodense homogenous mass filing the left frontal sinus with er—
osion of anterior and posterior wall of frontal sinus. B : Coronal CT scan
shows large bony desiruction of superior orbital wall,

(Fig. 1). Vision,
ocular motility
and facial sensat-
ion were normal.
Skull radiography
showed a large ro-
und radiolucent
lesion at the left
frontal bone. CT
showed an isode-
nse homogenous

mass filling the le-
v .

Fig. 3. T1 -weighted coronal magnetic reso-
nance image shows homogenous high sig-
nal mass that extends intracranially and int-
raorbitally.

ft frontal sinus wi-
th erosion of the
orbital roof, as we-
Il as the anterior
and posterior wall of the frontal sinus (Fig. 2). The margin
of the lesion was smooth and the mass was not enhanced by
contrast media. Three-dimensional(3D) bone CT demon-
strated a defect of the sinus wall and orbital roof. MRI sho-
wed that the mass was hyperintense on the T1 and T2-wei-
ghted images (Fig. 3). Sagittal MR imaging showed extension
of the lesion intracranially and extracranially.

Based on the above findings, the patient was diagnosed with
mucocele arising from the left frontal sinus with massive in-
tracranial and intraorbital extension. The patient underwent
a transcranial approach through coronal incision. A thick mu-
cous membrane and thick, dark brown greasy material was
found throughout the bony defect (Fig. 4). Intraoperative gram
stain was negative and cultured. Partial removal of the bony
wall of the sinus and radical removal of the mucous lining
were done carefully by burr and microscope. Obliteration of
the nasofrontal ostium was performed by free fat graft with
the help of an otorhinolaryngological surgeon. The orbital
roof and epidural space was reconstructed with a mesh plate
and an abdominal fat graft. The communication between the
anterior cranial fossa and the nasal cavity was obliterated by

Fig. 4. Infraoperative view of the fronto—orbital mucocele after coronal
approach. A thick mucous membrane and dark brown greasy material
was found through the bony defect.

the frontal galeal
flap. The anterior
wall of the frontal
sinus and frontal
bone were recon-
structed with bone
cement. The cult-
ure report of the
fluid sent for mi-
croorganism dur-
Ing surgery was ne-
gative. The posto-
perative course was
uneventful and ev-
idence of recurr-
ence was not found during the 20 months of followup (Fig. 5).
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Fig. 5. Posfoperative follow—up computed fo—
mography at 8 months shows no definite rec—
urrence evidence.

Discussion

t is generally accepted that a mucocele occurs due to ob-
I struction of the natural orifice of the paranasal sinus and
subsequent accumulation of excreted substances in the sinus™”,
Mucoceles typically develop in the frontal sinus and less fre-
quently in the ethmoid, or in the maxillary and sphenoid si-
nusesz,3,7,9,ll
the frontal recess. Development begins at age 2, adult conf-

iguration is reached at 15 years, and maximum size is achie-

), The frontal sinus begins as an evagination of
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ved by age 20'”. The nasofrontal duct is 2mm to 2cm in le-
ngth and runs from the posteromedial aspect of the frontal
sinus floor to the middle meatus. Accumulation of mucous
secretion leads to pressure change. Pressure induced necrosis
and release of natural osteolytic factors lead to the destruc-
tion of the surrounding bony structures”. Because of their
slow; progressive, growing nature, the majority of frontal sinus
mucoceles frequendy present late in their development, only
after orbital or cranial invasion has already occurred®*'". The
most common initial symptoms are those of headaches, per-
iorbital pain and visual changes; the most common findings
are those of periorbital swelling and proptosis™ . The fre-
quency of cranial base destruction by paranasal sinus muco-
cele is reported to be 10~20%"'?. If intraorbital growth dev-
clops as a consequence of destruction of the orbital roof, di-
plopia and proptosis may occur. Destruction of the posterior
frontal sinus wall results in a direct connection between the
mucocele and the epidural space. Although the dura can with-
stand pressure exerted by the mucocele and has the tendency
to resist possible infection, intradural growth with severe com-
plications, such as meningoencephalitis and pneumocephalus
can develop in very rare cases*”.

CT is currently the first diagnostic method for identifica-
tion of paranasal sinus pathology and the extent of bone de-
struction'”. On CT scan, mucoceles usually appear as an is-
odence mass, filling the sinus structure and bulging against
adjacent anatomical structures, but without infiltration”. MRI
is very helpful in differentiating mucoceles from meningo-
encephaloceles and other tumors. MRI findings of mucocele
are generally reported to show high intensity on T1-weighted
and T2-weighted images due to their high protein and water
content®’”.

The traditional treatment for paranasal sinus mucoceles has
been marsupialization, evacuation of their contents and co-
mplete removal of the mucosal lining"*”. On the ocher hand,
recent reports show that complete removal of the lining is not
necessary and only marsupialization via endoscope is suffic-
ient"”. Generally, the choice of surgical access depends on the
localization and extension of the mucocele. In most cases, the
causes are found to be from previous endonasal operations
and pronounced development of nasal polyposis. In these cases,
endoscopic endonasal marsupialization of the mucocele into
the nasal cavity represents the method of choice’'". This
approach allows the normal mucosa and possibly the still ex-
isting bony structure of the frontal sinus infundibulum to be
preserved. If endonasal access to the mucocele of the frontal
sinus cannot be achieved and the drainage funciion cannot
be guaranteed, or if intracranial extension is confirmed, a tra-
nscranial procedure is indicated™"'”. Moreover, it is highly
possible with an invasive intracranial lesion that drainage of
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the lesion without removal of mucous membranes will lead
to recurrence. In these cases, three important aspects must
be encompassed. First, especially in the case of intracranial
and intraorbital involvement, reliable sanitation of mucoceles
of the frontal sinus should be confirmed”. Second, drainage
of the mucocele into the nose or complete removal of the
mucocele and the mucosa of the frontal sinus, as well as reliable
closure of the frontal infundibulum, should be guaranteed”.
Third, preservation or reconstruction of the anterior wall of
the frontal sinus may be necessary to protect the frontal brain,
as may be reconstitution of the contour of the forehead and
orbit?.

In the present patient, large portions of the anterior and
posterior frontal sinus walls were destroyed in association with
epidural spread, so we chose to perform cranialization of the
frontal sinus and obliteration of the nasofrontal ostim. Bec-
ause of complications such as meningitis, cerebrospinal fluid
leakage and recurrence, we tried to remove the whole mucosa
from the bony recesses and from the dura mater very carefully
with a burr and microscope. For reconstruction, we simply
used the frontal galeal flap and artificial bone material instead
of the vascularized myofacial flap and a split-thickness bone
graft because evidence of infection was not found.

Conclusion

ucoceles arising in the frontal and/or the other sinuses

are clinically silent and can involve both orbit and an-
terior cranial fossa extensively. If endonasal access to the mu-
cocele of the frontal sinus cannot be achieved and the drai-
nage function cannot be guaranteed, or if intracranial exte-
nsion is confirmed, a transcranial procedure is indicated. With
a brief review, we report a case of mucocele of the frontal sinus
extending into the intracranial and intraorbital region which
was successfully treated by a transcranial approach.

References

1. Busaba NY, Salman SD : Ethmoid mucocele as a late complication of
endoscopic ethmoidectomy. Otolaryngol Head Neck Surg 128 : 517-
522, 2003

2. Constantinidis |, Sreinhart H, Schwerdtfeger K, Zenk J, Iro H : Therapy
of invasive mucoceles of the frontal sinus. Rhinology 39 : 33-38, 2001

3. Delfini R, Missori P, lannetti G, Ciappetta P, Cantore G : Mucoceles
of the paranasal sinuses with intracranial and intraorbital extension : report
of 28 cases. Neurosurgery 32 : 901-906, 1993

4, Evans C : Aetiology and treatment of fronto-ethmoid mucocele. J Laryngol

Otol 95 : 361-375, 1981

.Har-El G : Transnasal endoscopic management of frontal mucoceles.
Otolaryngol Clin North Am 34 : 243-251, 2001

. Koike Y, Tokoro K, Chiba Y, Suzuki SI, Murai M, Ito H : Intracranial
extension of paranasal sinus mucocele : two case reports. Surg Neurol
45 : 44-48,1996

7. Lim DJ, Song JH, Chung YG, Seo JK, Lee HK, Lee KC : Mucocele of
the frontal sinus. J Korean Neurosurg Soc 26 : 1727-1732, 1997

8. Lund V], Henderson B, Song Y : Involvement of cytokines and vascular

>l

oN



J Korean Neurosurg Soc 40 ' October 2006

adhesion receptors in the pathology of fronto-ethmoidal mucoceles. Acta
Otolaryngol 113 : 540-546, 1993
9. Natvig K, Larsen TE : Mucocele of the paranasal sinuses. A retrospective
dlinical and histological study. J Laryngol Otol 92 : 1075-1082, 1978
10. Rinna C, Cassoni A, Ungari C, Tedaldi M, Marianetti TM : Fronto-
orbital mucoceles : our experience. ] Craniofac Surg 15 : 885-889, 2004

11.

12,

288

Serrano E, Klossek M, Percodani J, Yardeni E, Dufour X : Surgical
management of paranasal sinus mucoceles : a long-term study of 60 cases.
Otolaryngol Head Neck Surg 131 : 133-140, 2004

Siedband GN : Roentgen-study of the development of the frontal sinus
and interorbital distance in the half-axial view during infancy and childhood.
Ann Paediatr 206 : 175-187, 1966



