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Abstract

Sphenoid sinus pathologies present with headache, cranial nerve dysfunction, and facial pain and require evaluation on CT and
MRI. CT and MRI play a complementary role in assessing the extent of the lesion and involvement with neighboring critical
structures, and the presence of destructive osseous changes. Imaging helps to narrow the differential diagnosis, which can
include sinusitis, mucoceles, bone cysts, primary malignancy, or metastases, in addition to aiding in preoperative planning. This
case highlights the importance of considering rare metastatic sites on imaging in patients with a history of malignancy and

suggestive symptoms.
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Case Summary

A middle-aged patient presented with
a history of left eye pain for 1 year and
acute onset pressure behind the left eye
with diplopia. The patient reported a
prior history of FGFR-mutated urothelial
carcinoma, which had been treated with
radiation for metastases to the T9 vertebra
and pelvic bone. The patient also reported
a history of left cataract and left retinal
repair surgeries, and had previously used
eye drops for pain.

Physical exam revealed left abducens
nerve palsy. An initial MRI brain scan
demonstrated a cystic lesion in the left
sphenoid sinus with a blood-fluid level.
Follow-up CT sinus scans showed left
sphenoid sinus opacification with osseous
erosions and extension into the left
cavernous sinus. The patient underwent
septoplasty and left sphenoidotomy with

partial resection of the left sphenoid sinus
mass. Pathology revealed HER+ metastatic
urothelial carcinoma. The residual tissue
exhibited continued growth prior to
initiating trastuzumab deruxtecan and
radiation therapy.

Imaging Findings

The initial axial T2 postcontrast
PROPELLER MRI demonstrated a
well-circumscribed expansile mass in
the left sphenoid sinus exhibiting T2
hyperintensity and an internal blood-
fluid level (Figure 1, arrow). On axial
postcontrast T1 CUBE MRI, there was
smooth peripheral enhancement and thin
linear enhancement along the superior
aspect that could represent a vessel or a
septation (Figure 2, arrow). No nodular
enhancement corresponding to this mass
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Figure 1. T2 FLAIR MRI demonstrating a
well-circumscribed expansile mass in the left
sphenoid sinus with a blood-fluid level (arrow)
and T2 hyperintensity.

was noted. On axial T2 FLAIR MRI, the
mass extended laterally to partially encase
the left cavernous intracranial carotid
artery (Figure 3, arrow). Additionally,
there was thinning of the clivus dorsally
without intracranial extension. Given the
osseous thinning, CT sinus was recom-
mended for further characterization. A
subsequent CT sinus scan demonstrated
osseous erosions of the clivus and lateral
sphenoid sinus wall (Figure 4, arrow).
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Figure 2. Postcontrast TIWI demonstrating
lateral extension of the mass to partially
encompass the left cavernous intracranial
carotid artery. There is also thinning of the
clivus without intracranial extension dorsally.

Figure 3. Postcontrast T1 image
demonstrating peripheral enhancement with
thin linear enhancement along the superior
aspect. No nodular enhancement is noted.

Diagnosis

Sphenoid sinus metastasis secondary to
urothelial carcinoma.

Differential diagnosis includes sphenoid
sinus mucocele, secondary aneurysmal
bone cyst, and primary or secon-
dary malignancy.

Discussion

The sphenoid sinus, one of the 4
paranasal sinuses, is situated near the
optic nerve, cavernous sinus, pituitary
gland, cranial nerves, and internal carotid
artery. Recognizing pathologies affecting
the sphenoid sinus is critical, as they can
lead to compression of these structures.
Patients initially present with headache,
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Figure 4. Sinus CT scan demonstrating
osseous erosions of the clivus and lateral
sphenoid sinus wall.

facial pain, visual changes, and cranial
nerve dysfunction, most often abdu-
cens palsy.'

Common pathologies seen on MRI and
CT include bacterial or fungal sinusi-
tis and mucoceles.' Although primary
tumors in the sphenoid sinus are rare,
they include squamous cell carcinoma,
adenoid cystic carcinoma, and chondro-
sarcoma.” Metastasis to the sphenoid
sinus, although also rare, is associated
with poor prognosis. Sphenoid sinus
metastasis most commonly arises from
breast, prostate, lung, and colon primary
cancers.? Metastasis from urothelial
carcinoma, as seen in this patient, usually
reachesthe bones, lungs, and liver through
lymphatic and hematogeneous routes.
Urothelial carcinoma metastasis to the
sphenoid sinus is exceedingly rare and,
to our knowledge, has not been reported in
the literature.*

CT and MRI are recommended
for initial imaging of the paranasal
sinuses. CT is better at evaluating bony
changes like cortical erosion, destruc-
tion, and remodeling, while MRI is
used to characterize soft-tissue compo-
nents. Together, they help determine the
size of the lesion, differentiate it from
mucous and fluid, and assess for extension
beyond the sinus walls.® Metastases in the
sphenoid can present as a homogeneous
soft-tissue masses; in some cases, they
extend out of the sphenoid sinus or damage
the sphenoid bone. Although 18F-fluoro-
deoxyglucose (FDG) PET/CT is used in

whole-body evaluation for metastases in
patients with known malignancy,® biopsy
is used to determine the diagnosis.

Mucocele, a benign cystic lesion lined
with respiratory epithelium and filled with
mucoid secretions, was also considered
based on this patient’s MRI. A destructive
mucocele is a more aggressive form that
erodes the bone and can spread to nearby
structures.” On CT, mucoceles appear
as opacities with contents of varying
density, as well as bowing and thinning
of the osseous margins. On MRI, they can
appear with high intensity on T2 imaging.®
Mucoceles and mucous retention cysts
contain a mix of water, mucus, and protein,
and rarely contain blood levels such as
that seen on MRI in our case.” A third
diagnosis considered was a secondary
aneurysmal bone cyst, which are masses
with blood fluid levels. These entities often
demonstrate nodular enhancement on the
periphery, which was not seen on this
patient’s MRI.’

Despite the well-circumscribed
appearance of the mass in our patient, the
presence of blood-fluid levels and osseous
erosions at CT were highly suspicious
for an aggressive process. Given the
patient’s history of urothelial carcinoma,
metastasis was the leading differential and
was eventually confirmed at histopathol-
ogy. Metastasis to the sphenoid sinus
can be treated with surgery, but total
resection is difficult owing to the region’s
topography and nearby structures. In our
patient, total resection was limited by the
carotid artery, optic canal, and involve-
ment of the cavernous sinus. Patients with
inoperable tumors can receive radiation
therapy, while recurrence can be treated
with combined radiation and chemother-
apy.” Repeat imaging is critical for timely
identification of lesion growth.

Conclusion

Sphenoid sinus pathologies typically
present with headache, cranial nerve
dysfunction, and facial pain and require
CT and MRI evaluation. These modalities
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play a complementary role in determin-
ing the extent of the lesion, involvement
of nearby structures, and presence of
destructive osseous changes. They also
help to narrow the differential diagnosis,
which can include sinusitis, mucoceles,
bone cysts, primary malignancy, and
metastases, as well as aid in preopera-
tive planning.
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