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Frontal Sinus Mucopyocele Presenting as a Painful Subcutaneous
Forehead Mass in a Patient with Chronic Sinusitis
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ABSTRACT
Mucoceles of the paranasal sinuses are benign, expansile
lesions that develop secondary to sinus ostia obstruction.
Presenting signs and symptoms vary widely but frequent-
ly include frontal headache and swelling, as well as visu-
al changes and globe displacement depending on orbit-
al involvement in the case of frontal sinus mucoceles.
Given the potential for orbital or intracranial involve-
ment, urgent imaging with computed tomography (CT)
is important for patients with symptoms concerning for a
frontal sinus mucocele. Definitive treatment is surgical.
In this article, we report a case of a 50-year-old male who
presented to a primary care clinic with a painful forehead
mass, found to have a frontal sinus mucocele with ero-
sion through the frontal bone that was eventually treat-
ed surgically. We also summarize presenting signs and
symptoms of frontal mucoceles reported in the literature
as these are important for clinicians to be familiar with,
considering the potential emergent complications.
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BACKGROUND

Mucoceles are accumulations of mucous and epithelial cells
that expand over time as a result of sinus drainage obstruc-
tion.! These have been recognized from as early as 1524 and
first documented medically by Dezeimeris in 1725 after
traumatic injury.? There are multiple causes of the sinus
ostium obstruction that ultimately leads to mucocele for-
mation including trauma, prior surgery, chronic sinusitis,
and idiopathic causes.'” Mucoceles form most commonly
in the frontal sinus but can still occur in the ethmoid and
maxillary sinuses.>* Presentation can vary depending on the
presence of extension from the normal sinus boundaries.
These can occur anteriorly presenting with forehead swell-
ing, anterolaterally into the orbit, or posteriorly into the
intracranial space. These can present with proptosis, vision
changes, periorbital swelling, headache, ulceration with
drainage, and more. If the mucocele becomes infected, it is
termed a mucopyocele. In all directions mucoceles have the
potential to erode through bony structures which is likely
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related to the pressure combined with release of cytokines
and other remodeling factors.>¢ It is reported that orbital
involvement is more common than forehead involvement
due to the thinner bone surrounding the orbits.!

Mucoceles are important to recognize and diagnose due
to the potential dangers related to vision and intracranial
involvement. Intracranial extension can cause epidural
abscesses and meningitis which can become neurosurgical
emergencies if not appropriately treated.”®

There are reports of both frontal sinus mucoceles pre-
senting with forehead swelling as well as giant frontal sinus
mucoceles presenting this way. The non-giant frontal sinus
mucoceles are less common in our literature review with
19 cases®”?13 but the definition for ‘giant mucocele’ is not
well defined.' These cases come from broad literature in
otolaryngology, oral and maxillofacial surgery, dermatology,
primary care, neurosurgery, and more, making it important
to be aware of in diverse clinical settings. We describe a case
of a 50-year-old male who presented with frontal swelling
and headache, initially concerning for Pott’s puffy tumor
but later confirmed to be a frontal sinus mucocele eroding
through the anterior table of frontal sinus.

CASE PRESENTATION

A 50-year-old male patient with chronic sinusitis initially
presented to an outpatient primary care clinic with fluctu-
ant central forehead swelling, headache, bilateral periorbital
ecchymoses, bilateral periorbital swelling, and four days of
intermittent, mild epistaxis. He had no proptosis, diplopia,
or vision changes. The patient reported several years of sinus
congestion and intermittent forehead pain. For four months,
he had noticed pea-sized frontal swelling and chronic epi-
staxis that suddenly worsened. He was started on a 10-day
course of twice daily oral amoxicillin-clavulanate and an
urgent CT scan was obtained to rule out intracranial or
intraorbital extension.

Non-contrast CT showed bilateral frontal sinusitis with
erosion through the anterior frontal sinus wall without pos-
terior frontal sinus wall erosion or evidence of epidural dis-
ease, as well as chronic sinusitis of the anterior ethmoid air
cells and left maxillary sinus with left maxillary endodon-
tal disease (Figure 1A,B). Otolayngology was consulted and
a needle aspiration of the frontal sinus was performed and
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Figure 1A,B. CT scan from initial presentation
[A] Frontal sinusitis with erosion through anterior
frontal sinus wall; axial view, bone window

3cc of old blood and purulence were drained. Culture results
at two days showed moderate mixed bacterial morphotypes
suggestive of normal upper respiratory flora. At this visit,
which was one day after his initial presentation, the patient
noted increased frontal swelling and left periorbital swelling
compared to the prior day. A working diagnosis of muco-
pyocele was made.

At the initial visit with otolaryngology, intranasal
oxymetazoline was added to his regimen and left fron-
tal sinus drill-out and drainage was tentatively scheduled
to take place within one week. Three days after this visit,
the patient reported marked improvement in the frontal
swelling, erythema, and periorbital edema with antibiotics.
A plan was made to delay surgery for one month to avoid
operating during an active infection.

The patient canceled surgery and did not follow up for
six months, by which time his frontal swelling and head-
ache had gradually returned. Another 10-day course of twice
daily amoxicillin-clavulanate was started but discontinued
after eight days due to a delayed hypersensitivity reaction,
although his frontal swelling once again improved. Surgery

[B] Frontal sinusitis with erosion through anterior
frontal sinus wall; sagittal view, bone window
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was scheduled for two months follow-
ing this visit and repeat non-contrast
CT sinus showed that the left fron-
tal sinus mucocele had eroded past
midline into the right frontal sinus
through a stable defect in the left
paramedian frontal sinus wall. There
was decreased extension of inflam-
mation to the prefrontal soft tissues
compared to prior. It also showed
increased frontal sinus hyperostosis,
near complete opacification of the
frontal sinuses, and stable chronic left
maxillary sinusitis (Figure 2A,B,C).

Endoscopic sinus surgery with
left frontal sinus trephination was
completed 10 months after the initial presentation. Image-
guided access was obtained to the area of disease originating
in the left frontal sinus noted on CT. There was periosteal
scarring in the anterior table defect made by the mucocele.
The defect was found to be 2mm in diameter with dis-
eased mucosa. There was no frank purulence. The surgeon
confirmed that the mucocele in the left frontal sinus was
connected to the right frontal recess.

The patient was discharged same day and began nasal
saline rinses. At one week follow-up, the patient was doing
well without swelling or pain, but with some numbness at
the top of his forehead. There was minimal bleeding and
drainage from the nose.

DISCUSSION

We present a patient with forehead swelling due to a frontal
sinus mucopyocele who was initially treated with oral anti-
biotics and later underwent endoscopic sinus surgery with
frontal sinus trephination. While the patient’s initial presen-
tation could have represented a broad array of underlying

Figure 2. Follow-up non-contrast CT 7.5 months after initial imaging showing left frontal sinus mucocele erosion past midline into right frontal sinus

through defect in left paramedian frontal sinus wall as well as increased frontal hyperostosis and near complete opacification of the frontal sinuses.

[A] Axial view, bone window [C] Sagittal view, bone window
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diseases including mucus retention cyst, epidermal inclu-
sion cyst, arachnoid cyst, lipoma, fungal sinus infection, and
neoplasm, it appears that our patient had a mucopyocele.’
This patient’s history of chronic frontal sinusitis, present-
ing symptoms, physical examination significant for fluctu-
ant forehead swelling, radiopaque appearance of the frontal
sinus on CT, erosion through bone, culture with mixed
upper respiratory flora, and initial improvement with anti-
biotics then later with definitive surgical treatment, are all
consistent with diagnosis of mucopyocele.

Mucopyoceles develop from secondary bacterial infection
of mucoceles, and have been shown to involve predominantly
oropharyngeal anaerobes including Peptostreptococcus sp.,
Prevotella sp., Porphyromonas sp., and Fusobacterium sp.
Impaired drainage likely reduces oxygen tension and pH of
the obstructed sinus creating a favorable environment for
these microbes. Aerobic bacteria, most commonly S. Aureus
and alpha-hemolytic streptococci have also been isolated in
mucopyocele specimens. B-lactamase producing bacteria are
common amongst both the anaerobes and aerobes isolated,
which is important in guiding antibiotic selection. Reason-
able options include coverage for S. aureus and anaerobes
with an agent such as a penicillin with a B-lactamase inhib-
itor or clindamycin plus coverage for aerobic gram-negative
rods with an agent such as an aminoglycoside, ceftazidime,
a quinolone, or a carbapenem.!® Risk factors for develop-
ment of mucopyoceles include trauma, prior sinus surgery,
chronic sinusitis, neoplasms, allergic reactions, nasal polyps
and skeletal abnormalities including osteomas, fibrous dys-
plasia, and ossifying fibromas. They occur most commonly
between the fourth and seventh decades of life.!"'7

Bosmans and Vanhoenacker proposed 5cm as a cutoff
value for “giant” mucoceles, and we use that value here
in characterizing this patient’s lesion as non-giant, and in
describing presenting signs and symptoms of other non-
giant mucoceles in Table 1.'* The most common features
were forehead swelling, proptosis, and nasal obstruction.
While our patient presented with frontal swelling, he also
experienced headache, periorbital swelling, periorbital
ecchymoses, and epistaxis, the former two of which have
been reported accompanying both giant and non-giant
mucoceles, as shown in Table 1.

Definitive treatment for frontal sinus mucocele is sur-
gical.! There are endoscopic, combined, and open options.
Some authors suggest that endoscopic approaches be avoided
in cases with intracranial involvement to avoid leaving
behind residual mucous secreting tissue that will cause
recurrence.'® In all cases removal of the secretory tissue and
separation from the intracranial space is key. The nasofron-
tal duct should either be preserved sometimes with stent-
ing or completely closed with prior removal of all upstream
secretory tissue. In a retrospective study of mucocele treat-
ment results, recurrence after surgical intervention was
23.4%, occurring after a mean interval of four years, with a
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Table 1. Presenting Symptoms and Signs in Frontal Sinus and
Frontoethmoidal Mucoceles

Presenting Total Giant Non-Giant
Symptom/Sign N (%); N=379 | Mucoceles Mucoceles
N (%); N =360 | N (%); N =19
Frontal pain/ 204 (52.8) 202 (56.1) 2 (10.5)
headache
Forehead swelling 132 (34.8) 123 (34.2) 9 (47.4)
Globe 101 (26.6) 100 (27.8) 1(5.26)
Displacement
Diplopia 80 (21.1) 80 (22.2) 0 (0.000)
Proptosis 44 (11.6) 36 (10.0) 8 (42.1)
Nasal obstruction 36 (9.50) 31(8.61) 5 (26.3)
Vision loss 34 (8.97) 33 (9.17) 1(5.26)
Nasal discharge 20 (5.28) 20 (5.56) 0 (0.000)
Eyelid swelling 20 (5.28) 18 (5.00) 2 (10.5)
Orbital/periorbital 12 (3.17) 11 (3.06) 1(5.26)
swelling
Post-nasal drip 10 (2.64) 10 (2.78) 0 (0.000)
Ptosis 6 (1.58) 6(1.67) 0 (0.000)
Anosmia 4 (1.06) 4(1.11) 0 (0.000)
Orbital cellulitis 3(0.792) 1(0.278) 2 (10.5)
Ophthalmoplegia 3 (0.792) 3 (0.833) 0 (0.000)
Epiphora 3(0.792) 3(0.833) 0 (0.000)
Frontal drainage 3(0.792) 2 (0.556) 1 (5.26)
Ophthalmalgia 3(0.792) 3(0.833) 0 (0.000)

379 cases were reviewed from 39 studies. Presenting signs and symptoms were
tabulated. Other signs and symptoms occurring less frequently included acute-
onset paresis and urinary incontinence, fever, nausea, vomiting, dizziness,
fistula formation, ulceration, subcutaneous air, conjunctival injection, and perioral
numbnessl1-4,6-7,10-14,18-45

follow-up range from four months to 16 years.'” Consistent
follow-up with repeat imaging should be conducted if pos-
sible. Some authors recommend surveillance with MRI at
one, two, and five years postoperatively, or immediately if
symptoms were to recur.?’

Urgent evaluation of new or worsening forehead swelling
is warranted given the possibility of intracranial or orbital
complications. Imaging is needed prior to incision and drain-
age of the forehead mass as extension intracranially to the
frontal lobe is possible. Sustained elevated pressure from
mucus secretion and the presence of osteolytic mediators
can cause erosion of the posterior table of the frontal sinus,
allowing for extension into the anterior cranial fossa.?® This
case supports surgical intervention as definitive manage-
ment, as this patient’s mucopyocele that initially responded
well to oral antibiotics alone did recur after six months. As
this case highlights, urgent imaging is crucial when frontal
swelling is encountered in the primary care setting, as intra-
cranial complications could be avoided or mitigated.
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