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Metastatic sinonasal and right orbital
adenocarcinoma secondary to right

breast lesion
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CASE SUMMARY

A 58-year-old woman with a medical
history significant for previously undi-
agnosed right breast mass of 18 months
arrived at the emergency department
following four to five weeks of blurry
vision, facial pressure, and fatigue. The
physical exam and nasal endoscopy were
unremarkable. Imaging, which included
CT brain, MRI brain, and CT sinuses,
demonstrated hyperdense soft-tissue
opacification of the right frontal, sphe-
noid sinuses, and ethmoidal air cells
with corresponding decreased T2 signal
and osseous erosive changes involv-
ing medial orbital wall with soft tissue
extending to the orbital apex. Diffuse
pachymeningeal enhancement involving
the dura was noted, including asymmet-
ric enhancement of the right cavernous
sinus. Differential diagnosis included
sinonasal metastatic disease or fungal
sinusitis. After consultation with neu-
roradiology, the patient was transferred
to a tertiary care center for surgical eval-
uation and debridement, which revealed
adenocarcinoma of the sinuses.

IMAGING FINDINGS

A CT scan of the brain exhibited
mucosal thickening in the maxillary
sinuses and complete opacification of
the frontal sinuses and right ethmoid
sinuses. Walls of the right ethmoid
sinuses appeared thin. Mucosal thicken-
ing of the left ethmoid sinuses as well as

complete opacification of the right sphe-
noid sinus were noted. There was right
mastoid air cells opacification and partial
opacification of the left sphenoid sinus.

A CT scan of the sinuses without
contrast revealed hyperdense soft tis-
sue opacifying the right sphenoid sinus
extending to the right posterior eth-
moidal air cells with osseous erosive
changes; erosion of the right anterior
wall of the sphenoid sinus, posterior
right ethmoidal air cell septi; and mild
erosion of the posterior medial walls
of the maxillary sinus and medial wall
of the orbit with minimal soft tissue
extending to the orbital apex. Erosion of
the left cribriform plate was noted. Fur-
ther, there was opacification of the right
mastoid air cells, left sphenoid sinus
and bilateral frontal sinuses.

An MRI scan of the brain with
and without contrast revealed muco-
sal thickening and fluid throughout
the paranasal sinuses. The thickening
extensively involved the right mastoid
air cells, bilateral sphenoid sinuses,
and frontal sinuses. Additionally, osse-
ous destructive change and associated
low T2 signal soft tissue involving the
right anterior sphenoid sinus and adja-
cent ethmoidal septa was noted.

DIAGNOSIS

Metastatic sinonasal and right
orbital adenocarcinoma secondary to
right breast lesion

DISCUSSION

The radiographic appearance of this
case suggests one of two diagnoses:
acute invasive fungal sinusitis with
skull base and orbital erosion and dural
involvement, or dural metastasis with
sinus invasion. Both can present with
hyperdense soft tissue in the sinuses
with corresponding decreased T2 sig-
nal and osseous erosive change. The
exact diagnosis requires correlation
with clinical presentation and labo-
ratory values specifically correlation
with neutrophil count.

Metastatic disease to the sinuses
and orbit is rare, making this case
unique both from an imaging study and
differential diagnostic standpoint. The
patient did have a suspicious, untreated
right breast lesion upon presentation
and surgical pathology indicated it was
consistent with carcinoma with possi-
ble metastatic disease. These findings
raised the suspicion that the current,
presenting chief complaints of four to
five weeks of blurry vision, facial pres-
sure, and fatigue could be related to the
patient’s breast lesion. This is where
imaging can be helpful.

Computed tomography a common
diagnostic modality for evaluating inva-
sive sinusitis and metastatic disease, as
it allows for well-defined visualization
of the osseous anatomy. High-resolu-
tion facial bone CT is best at demon-
strating bony erosion and expansion of
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FIGURE 1. CT and MRI imaging of a patient with acute incasive fingal sinisitis. CT imaging
demonstrates (A) hyperdense soft tissue obstructing the right sphenoid sinus and (B) osseous
erosion of the right ethmoidal air cells. T2-weighted MRI demonstrates (C) soft tissue extenad-
ing into the right orbital apex of the optic nerve and (D) osseous erosion of the cribiform plate.

the infection. MRI imaging is required
to further refine the differential, as was
done with this patient. Hyperdense soft
tissue opacification as well as decreased
T2 weighted signal observed on the
imaging studies is characteristic of fun-
gal sinusitis. Given the extensive nature
of this patient’s sinonasal symptoms,
combined with the osseous erosions
seen on CT and the decreased signal
noted on T2-weighted MRI, consulta-
tion between neuroradiology and oto-
laryngology resulted in the patient’s
transfer to a tertiary care facility for
urgent surgical evaluation and debride-
ment. Surgical pathology at the tertiary
care center revealed metastatic sinon-
asal and right orbital adenocarcinoma
secondary to the patient’s right breast
lesion. From a radiological perspective,

this diagnosis poses an interesting chal-
lenge as findings represented metastatic
disease mimicking what appeared to be
acute invasive fungal sinusitis.

In addition to metastatic disease,
acute invasive fungal sinusitis is an
important clinical problem that should
be considered when constructing a dif-
ferential diagnosis for the immunocom-
promised patient, such as a patient with
cancer. Acute invasive sinusitis typi-
cally develops over a few weeks and can
demonstrate hyphal invasion of blood
vessels.! Common causes of immuno-
suppression that can result in fungal
sinusitis include: malignancies, neutro-
penia following chemotherapy, diabetes
mellitus, and glucocorticoid use.> Acute,
invasive infections infections are usually
due to Aspergillus species, Fusarium
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species, and Mucorales.? Fungal sinusitis
typically involves multiple sinuses with
the most common being the ethmoid and
maxillary sinuses.? If suspecting fungal
sinusitis, consult an otolaryngologist
for nasal endoscopic evaluation. Typi-
cally, patients with fungal sinusitis will
demonstrate necrotic lesions on their
nasal septum during physical exam. Our
patient failed to demonstrate these phys-
ical exam findings, so despite imaging
studies suggestive of a fungal pathogen,
invasive fungal sinusitis became a less
likely diagnosis.

Finally, another useful tool to con-
sider when using imaging studies to
determine whether a patient with an
underlying malignancy has fungal
sinusitis versus metastatic disease is the
patient’s absolute neutrophil count.*
Patients with an absolute neutrophil
count <500/microliter are more likely to
have a diagnosis of acute invasive fungal
sinusitis.’ The patient’s absolute neutro-
phil count was documented well above
500, making fungal sinusitis less likely.
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