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Frontal mucocele with extension to the skull base
Case report and review of the literature
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Background. Mucoceles are benign pseudocysts with mucous content in the paranasal sinuses that can expand, destroying bone and
invading adjacent structures.

Case report. A 69-year-old female patient presented with an initially painless tumor in the left frontal region 5 years ago, which
progressively increased in volume, causing frontal pain and difficulty opening the eyelid. Physical examination revealed a 6 x 5 cm
rounded tumor in the left supraciliary region. A mucocele of the left frontal sinus with the erosion of the table was diagnosed, and
the patient underwent surgery, performing a bi-coronal incision, total excision of the mucocele, cranialization of the left frontal sinus,
and cranioplasty with titanium mesh and self-drilling screws.

Discussion. The formation of mucoceles is of variable etiology; the most frequent location is at the frontal level, which can erode
the internal table of the frontal sinus, producing invasion towards the dura mater and, in some cases, the brain parenchyma, causing
infections. The clinical picture is variable and depends on the location. Surgical management should be focused on optimizing
a definitive resolution of the symptoms, maintaining an anatomy with normal drainage of the paranasal sinuses, and preventing
the risk of recurrence.

Conclusion. Mucoceles constitute a benign pathology. However, they should be treated immediately through a surgical approach,
preferably with an open approach that allows direct access to the frontal sinus, adequate removal of the mucocele, and complete
obliteration to prevent the risk of infections or recurrence.
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Mykouene nobHoI Nasyxu ¢ paspacTaHWeM K 0CHOBaHUIO yepena. OnucaHne cnyyas
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BBeneHue. Mykouene - 370 406pOKaYeCTBEHHbIE NCEBAOKMCTbI CO CIM3UCTBIM CONEPXMMbIM B OKOTOHOCOBbIX Na3yxax, KoTopble MOryT
pacLLMpATbCS, paspyLlas KocTb 1 NPOHMKAs B COCEAHNE CTPYKTYPbI.

Onucanne cnyyas. MauneHTka, 69 net, cbpaTunach ¢ M3HaYanbHO He3601e3HEHHOI ONYyX0NbI B NEBOW N06HOW 0bnacTk 5 net Hasam.
Onyxonb NOCTENEeHHO YBENMYMBaNach B 06beMe, Bbi3biBas H0/b B NOBHON 0611ACTW U 3aTPyHEHWE NpU OTKPbIBAHUK Beka. Mpu dusn-
KanbHoM 06CneaoBaHNN 0BHapYXeHa OKpyrnas 0nyxonb pasMepoM 6x 5 CM B 1eBOM CynpauunmapHoit obnactu. bbina AnarHocTupoBa-
Ha MykoLlene 1eBon N06HOM Nasyxu C 3p03uel NNACTUHKKM, U NaLUWeHTKe NPOBEeHa onepauus, B Xo4e KOTOPO# BbINMOAHEHb! BUKOPO-
HapHbIA pa3pes, NofHOe MCCeYeHWe MyKOLIeNe, KpaHWanu3aLmus neBoit NOBHON Nasyxn U KpaHWONNAcTMKa C NOMOLLbK TUTAHOBOI
CETKM 1 CaMOCBEPASALLMX BUHTOB.

06cyxnenue. DopMUpPOBaHMe MyKOLIENe MMEBT PasniyHyio 3TUOMOTUID; Hanbonee YacToe PacnonoXeHUe - Ha N06GHOM YPOBHE, YT0 MO-
XeT NPUBECTM K 303NN BHYTPEHHEI MNacTUHKM N0BHOM Na3yxu, Bbi3biBas MHBA3MIO B TBEPY0 MO3TOBYH 060NMOYKY W, B HEKOTOPbIX
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CnyJasx, B NapeHxuMy M03ra, Bbi3biBas MHOEKLMM. KNnuHYeckas KapTuHa BapbupyeT 1 3aBUCHT OT NIOKanN3aumum. Xupypruieckoe neye-
HWE [IOMKHO BbITb COCPENOTOYEHO Ha ONTUMU3ALMM OKOHYATENbHOO PaspeLleHs CUMNTOMOB, NOAAePXaHUN aHATOMUM C HOPManbHbIM
[PEHAXeM OKOMOHOCOBbIX MasyX W NpeoTBpPaLLIeHUI PUCKa PeLINamBa.

3aknoyeHue. MykoLene npencTasnaT co6oit 406pOKaYeCTBEHHY NaTonoruio. OaHAKo Ux CieayeT NeYnTb HEMEANEHHO XUPYPrUYecKy,
NpeanoyuTUTENbHO OTKPbITHIM NOAXONOM, KOTOPbI 06ecneunBaeT npamoil 4oCTyn K NOGHOM nasyxe, aAeKkBaTHOE yoaneHue Mykouene

11 MIOMHYI0 06NUTEpaLMI, YTOBbI NPEAOTBPaTUTL PUCK MHDEKLMIA UMK peLmuamnBa.

KnioueBble cnoBa: MykoLene, 1obHas nasyxa, 106Has KOCTb, 0TYeTbl O CyYasX.

Nng unTtupoBaHus: Vasquez-Paredes G. Mykowiene no6Hoit nasyxu ¢ paspacTaHneM K 0CHOBaHWI0 Yepena. Onucaxue cnyyas 1 063op

nuteparypbl. Heiipoxupyprus 2026;28(1):80-8.
DOI: https://doi.org/10.63769/1683-3295-2026-28-1-80-88

BACKGROUND

Mucoceles are benign, slow-growing pseudocysts with
mucous content, with pseudostratified columnar epithelial
lining and, in some cases, the squamous epithelium [1]
located in the paranasal sinuses [2, 3], which can expand by
causing demineralization and eroding the intraorbital and
intracranial bone [4]. The cause may be secondary to an
obstruction of the sinus ostium with chronic overproduction
of mucus, a sinus fracture with subsequent nasosinusal in-
fection or surgical procedures, allergies, or tumors [5, 6].
They are most frequently located in the frontal and ethmoid
sinuses, followed by the maxillary sinuses and rarely
the sphenoid sinuses [3, 7]. They are predominantly unilateral,
although they can also be bilateral.

Mucoceles occur primarily in adult patients between
40—70 years of age [7], have no predilection for sex, and less
frequently affect children [3]. Symptoms and signs depend
on the location, but generally, frontal mucoceles are
associated with local pain, erythema, headache,
exophthalmos, and blurred vision that can lead to blindness

[3, 8]. In other cases, there may be osteomyelitis, cellulitis,
and abscesses, and if there is an invasion of the frontal bone
with bone destruction, they can cause meningitis or brain
abscesses [6].

Treatment is surgical, and it can range from open
surgery to an endoscopic endonasal approach. In both
cases, the main objective is completely draining the
compromised sinus and relieving the patient’s symptoms
[3]. Despite successful management, complications exist,
such as recurrence in 8.2 % of cases of open surgery and
3.5 % in the endoscopic approach [9].

CLINICAL CASE

A 69-year-old female patient presented a painless tumor
in the left frontal region 5 years ago, which increased
in volume. In the last year, she had frontal pain and had
difficulty opening her left eyelid, which is why she went
to the neurosurgery outpatient clinic. She did not present
symptoms of nasal pathology, allergies, or surgical history. On
physical examination, she presented a 6 < 5 cm rounded tumor
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Fig. 1. Images showing a left frontal tumor with increased volume causing deformity. In addition, the marking in the frontal region of the bi-coronal surgical access

can be seen in the sagittal view (a) and posterior view (b)

Puc. 1. BbisbiatoLLias aedopmaLmio 0onyxosnb B nobHoi 0bnactu cnesa YBENYEeHHOT0 obbema. B nobHoit obnacti BuaHa pa3meTka 6MKODOH8DHOFO XUpypru4yeckoro

[0CTyNa B caruTTanbHoi (a) u sapHeit (b) npoexumsx
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Fig. 2. Contrast-enhanced brain CT scan showing a left frontal lesion eroding the internal table of the ipsilateral frontal sinus in axial view (a), sagittal view (b}, and

coronal view (c)

Puc. 2. KoMribioTepHas ToMorpacdus ron0BHOM MO3ra G KOHTPACTHbIM YCHeHNEeM, IeMOHCTPUPYIOLLAd 0NyXonb B N1EBOI I0BHON 06N1ACTY, PaspyLIAIoLLYI0 BHYTPEHHIOKW
NNacTUHKY UncunatepanbHoil nasyxu: akcuanbHag (a), carnttanbHag (b) u kopoHanbHas (c) npoekumn

Fig. 3. Computed tomography of the facial massif with 3D reconstruction showing the expanded left frontal sinus with remodeling and adjacent bone destruction
in anterior view (a), posterior view (b), and sagittal view (c)

Puc. 3. KomnblotepHas Tomorpadus nMueBoro 06pa3oBanns ¢ 3D-pekoHCTPYKLME AEMOHCTPUPYET pacLUMpeHie NeBoil NOBHON Nasyxu ¢ PeMOAenMpOBaHUEM KOCTY
11 y4acTKaMy NpUnexallero KOCTHOro paspyLUeHns: a - NepeHas Npoekuus; b - 3aaHsa Npoekums; ¢ - caruTTasbHas Npoekuns

on the left supraciliary, with defined edges, a complex, fixed
consistency, and pain fo pressure, which caused limitation for
eyelid opening (Fig. 1). A 3D brain computed tomography
(CT) with contrast and easy solid showed a space-occupying
mass at the level of the left frontal sinus with adjacent bone
destruction and polysinusopathy (Fig. 2, 3). Inflammatory
serological markers were within normal ranges. The patient
underwent surgery with a bicoronal incision, total excision
of the mucocele, cranialization of the left frontal sinus, and
cranioplasty with titanium mesh and self-drilling screws.
Procedure description. The patient was positioned
supine, with the head in a straight line. A bi-coronal incision

was made, and the skin flap was retracted until the visible
tumor was drained, obtaining 10 ccs of foul-smelling yellowish
mucous secretion. The mucocele was excised entirely with
subsequent cranialization of the left frontal sinus until the bone
defect in the internal table was evident, checking the integrity
of the dura mater. Subsequently, the hyperostotic bone tissue
was removed with a metal curette, and bone wax with
vancomycin powder was placed. A titanium mesh cranioplasty
was performed, which was fixed to the bone edge with self-
drilling titanium screws (Fig. 4). The patient did not present
any complications in the postoperative period; the control brain
CT without contrast showed adequate reconstruction and
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elimination of the mucocele. She was discharged on the third
day and attended a follow-up visit to the neurosurgery
outpatient clinic. The surgical wound healed, and her cosmetic
appearance improved (Fig. 5). The anatomopathological result
confirmed the diagnosis, but the culture did not show bacterial
growth on the third day.

DISCUSSION

Regarding the case, a search of the relevant literature
on the current management of this pathology was carried
out in the following databases: Medline via Pubmed,
Scopus, and ScienceDirect. Boolean operators were used
for the search using some keywords such as (“Mucocele”) or

(“Frontal sinus”) or (“Frontal bone”) or (“Case reports™).
Atrticles of the case report or case series type published
in English were included from 2020 to the present.

11 case reports were chosen from various countries.
Ofthese, 72.72 % were male, the mean age was 42.72 years,
and 2 cases belonged to the pediatric population. The main
symptoms were headache, palpable mass, visual disturbances,
and proptosis. All patients were treated surgically. The
approaches varied, from surgical excision through
a craniotomy to endoscopic approach and combined
(Table 1).

Mucocele is a benign, slow-growing, often unilateral,
mucous-filled pseudocystic lesion in the paranasal sinuses.

Fig. & Intraoperative images of the surgical access show the left frontal lesion with irregular edges, yellowish content, and a thin membrane (a); after total resection
of the mucocele and cranialization of the frontal sinus, erosion of the internal table of the left frontal sinus is evident (b), lining of the frontal sinus with bone wax
mixed with vancomycin (c) and image after cranioplasty with titanium mesh and self-drilling screws (d)

Puc. 4. VHTpaonepaLoHHble n306paxeHrns XMpYpruyeckoro A0CTyna NoKa3biBakoT 0MyXo/b B 106HOI 061aCTX CNEBa C HEPOBHBIMU KPasMi, XENTOBATbIM COAEPXMMbIM
11 TOHKOW MemMBpaHoit (a). Mocne ToTanbHO! pesexLnu MyKoLene 1 KpaHunanusaLmi 106HOI Nasyxu BbIABNSETCS 3p03MUs BHYTPEHHEN NNacTUHKN NeBoil 1o6Hoi nasyxu (b);
BbICTUNIAHME NOGHOI MasyxXi KOCTHbIM BOCKOM, CMELaHHbIM C BaHKOMUUMHOM (cJ; M30BpaxeHne nocie KPaHWMOMMAaCTUKM TUTAHOBbLIM CETYATbIM MMMNAHTOM

1 caMocBepnaLLMMm BuHTaMu (d)
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Fig. 5. Postoperative non-contrast brain CT scan showing adequate remaval of the mucocele from the left frontal sinus and the titanium mesh in a view with a bone
window (a), a view with a parenchymal window (b), and an image of tethe patient with evident improvement in facial aesthetics (c)

Puc. 5. MocneonepalinoHHag KoMMboTepHad ToMorpadius ronoBHOMO Mo3ra 6e3 KOHTPaCTHOM YCUNEHIUS AEMOHCTPUPYET afeKBaTHoe yaaneHue MyKoLiene 13 nesoil 106Hoi
nasyxu v TUTAHOBYIO CETKY B PeXiMax KOCTHOrO (&), ¥ NapeHxMMaTo3HOro OKoH (b); ¢ - u306paxeHne NaLuneHTKIn C 04EBIUAHbIM YAyYLLIEHUEM TULEBON 3CTETUKN

When the sinus ostium is obstructed, secretions accumulate,
expanding the nasal cavity, causing erosion and reabsorption
of the bone walls, and the mucocele can expand to
neighboring structures [10, 11]. When the infection
is chronic, it can cause a mucopiocele, an accumulation
of pus in the paranasal sinus, generally due to Staphylococcus
aureus and gram-negative bacilli [3, 12]. In addition, an
immune component plays a role in bone resorption and
expansion of mucoceles, such as prostaglandin E2, IL-1, and
TNF [13], since they produce a constant synthesis
of lymphocytes and monocytes that stimulate bone
resorption and remodeling [14]. They can be primary when
they appear de novo and secondary due to trauma or previous
surgery [4].

The etiology of mucoceles is variable and may be due
to allergic rhinitis, polyps, inflammation, infection such as
chronic sinusitis, trauma, tumors, cystic fibrosis, and previous
surgery [10, 15, 16]. They can occur at any age. However,
the most frequent age of onset varies between 30 and 60 years,
and there is no gender predilection [3, 12]. In pediatric
patients, it is rare and may affect the nasolacrimal duct, and if
present, it may be associated with cystic fibrosis [10, 17].

The most common location of mucocele is the frontal
sinus (60—89 %), followed by the ethmoid sinus (8—30 %),
both of which constitute 90 % of cases, possibly because
they have a long and convoluted drainage pathway [5], and
less frequently the maxillary sinus (10 %) and rarely
the sphenoid sinus [10].

The clinical presentation is variable and depends on
the location of the mucocele and its extension to other
areas. Those located at the frontal level cause frontal

headache, pain, increased volume at the front-orbital level,
nasal congestion, and facial asymmetry; when the orbital
cavity is invaded, they may present diplopia (45 %),
proptosis (83 %), and displacement of the eyeball with
alteration of eye movements [11]. Patients presenting
posterior ethmoidal and sphenoid mucoceles near cranial
nerves I1, IV, V, and VI are more frequently associated with
visual disturbances and orbital apex syndrome [18]. Extreme
care must be taken when the posterior wall of the frontal
sinus, which has a thin bone wall, is eroded due to the risk
of brain abscess formation, meningitis, or cerebrospinal
fluid (CSF) fistula [12].

Computed tomography is the imaging study of choice
and helps identify bone lesions associated with mucocele
[11, 19]. A homogeneous isodense mass with defined
margins and surrounding irregular osteolysis can be seen.
Magnetic resonance imaging distinguishes between
a mucocele and some aggressive lesions such as
encephaloceles, epidermoid cysts, and other tumors [10,
11, 19]. They appear hyperintense on T1-weighted images
and isohyperintense on T2-weighted images. Mucoceles
present a fine peripheral linear enhancement with a low
signal intensity on T1, unlike nasosinusal tumors that present
a diffuse enhancement [8].

Surgical management should be focused on optimizing
a definitive resolution of symptoms, maintaining an
anatomy with normal drainage of the paranasal sinuses, and
preventing the risk of recurrence [11]. This implies careful
resection of the mucocele and cranialization of the sinuses
with obliteration and the placement of adipose tissue grafts,
fibrin glue, and bone reconstruction with titanium mesh
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[20]. To choose the appropriate surgical approach,
the patency of the frontal sinus drainage and the feasibility
of endoscopic access must be considered. If this is not
possible, a modified Lothrop endoscopic approach (MELP)
can be used, which allows greater access to the frontal
sinuses and lateral regions or surgery with an osteoplastic
flap. However, MELP has a higher risk of CSF fistula and
requires more excellent training by the surgeon [11].

In addition, there is a classification [21] for the choice
of surgical approach in the case of frontal sinus mucoceles,
depending on the erosion of the sinus wall with or without
intraorbital or intracranial extension. Type 1: Located only
in the frontal sinus (with or without orbital extension);
Type 2: Located in the frontoethmoidal sinus (with or
without orbital extension); Type 3: Erosion of the posterior
wall of the sinus; Type 3A: with minimal or no intracranial
extension; Type 3B: with significant intracranial extension;
Type 4: erosion of the anterior wall; Type 5: erosion of both
anterior and posterior walls; Type 5A: minimal or no
intracranial extension.

Frontal mucoceles can be treated by endonasal,
external, or combined endoscopic approaches [19], but this
will depend on the size, extent, and degree of accessibility
[15]. The open approach allows direct access to the frontal
and ethmoid sinus, adequate exposure, and mucocele
removal to perform complete obliteration and prevent
recurrence [22]. Endoscopic approaches can be complex
if the mucocele expands to the intracranial region [23].
Endoscopic surgery with marsupialization has been gaining
ground and is currently considered the technique of choice
[9, 19], since it allows a functional aerated sinus. However,
it is not free of complications such as direct trauma
to the orbital content, optic nerve injury, intraorbital
hemorrhage, abscesses, or recurrence of the mucocele.
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