Ectopic sphenoid sinus pituitary adenoma
masquerading as metastatic head and neck cancer
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SUMMARY

A 68-year-old Chinese man was found to have a lobular
mass in the sphenoid sinus which extended to the

clivus and the roof of the nasopharynx on a staging

MRI scan performed for his high-grade parotid salivary
duct carcinoma. Further positron emission tomography
scan showed that this lesion was fluorodeoxyglucose
(FDG) avid. This proved to be a diagnostic dilemma. The
patient underwent a total parotidectomy, left selective
neck dissection and a transphenoidal biopsy of his

nasal lesion. Final histology revealed that this lesion

was a synchronous ectopic sphenoid sinus pituitary
adenoma (ESSPA). Initial differential diagnoses that were
considered included a chordoma, metastatic carcinoma
and nasopharyngeal carcinoma. However, an important
differential with a neoplastic appearance and a tendency
for positive FDG uptake is an ESSPA. It requires dedicated
immunohistochemical staining to diagnose, and its
mainstay of treatment is surgical excision.

BACKGROUND

Sphenoid sinus tumours are rare, of which ectopic
sphenoid sinus pituitary adenoma (ESSPA) is one
of the most uncommon. When a hypermetabolic
sphenoid lesion was identified during a positron
emission tomography (PET) scan of a patient with
an aggressive parotid carcinoma, it proved to be a
diagnostic dilemma to rule out metastatic cancer
versus a second primary tumour. We present a case
report of an ESSPA and a review of the literature.
This publication aims to highlight another facade of
this rare entity.

CASE PRESENTATION

A 68-year-old Chinese man presented with a
gradually enlarging left parotid swelling of 1-year
duration. He had no nasal, neurologic or systemic
symptoms. On examination, he had a 3x3 cm left
parotid tumour which was attached to the overlying
skin. His flexible nasoendoscopy was normal apart
from a subtle smooth mucosal bulge at the roof of
his nasopharynx.

The malignant tumour was worked up preop-
eratively with an MRI neck and posterior nasal
space. There was a 1.7x 1.5 % 1.8 cm lobulated mass
in the superficial lobe of the left parotid gland.
The margins appeared ill defined and the lesion
is seen to breach the parotid capsule with exten-
sion into the subcutaneous fat. There were slightly
enlarged bilateral level II cervical nodes, measuring
1.5%0.9cm on the right and 1.3x1.0cm on the
left, these were clinically indeterminate. The scan
also showed an incidental finding of a lobular mass
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in the sphenoid sinus which extended to the clivus
posteriorly and the roof of the nasopharynx infe-
riorly (figure 1A-D). The sphenoid sinus lesion
measured 1.6X2.3cm, appearing hypointense
and isointense on T1-weighted and T2-weighted
images, respectively, with moderate enhancement.
The sagittal cuts show that there is no connection
between this lesion and the normal sella pituitary.
This incidental finding of a small circumscribed
midline sphenoid lesion was initially regarded as an
insignificant notochord remnant. His parotid fine
needle aspiration cytology showed an oncocytic
lesion (Milan category 4B)."

Our patient was counselled for a total parotidec-
tomy. The option for frozen section and selective
neck dissection was discussed, but our patient chose
to wait for the final histology before further surgery.
He underwent a total parotidectomy which showed
a 3cm hard tumour in the superficial lobe of the
left parotid gland. A cuff of skin was excised enbloc
as the tumour was adherent to it. There were no
enlarged nodes noted intraoperatively.

His postoperative histology showed high-grade
salivary duct carcinoma with macroscopic tumour
extension into subcutaneous fat. In view of this, a
PET scan was arranged to assess for distant metas-
tases and plan for adjuvant therapy. Unexpectedly,
his PET scan revealed that the sphenoid sinus lesion
was fluorodeoxyglucose (FDG) avid with a stan-
dardised uptake value (SUV) of 17.9 and appeared
to be eroding into the sphenoid sinus and the ante-
rior margin of the clivus (figure 2). This finding
was especially worrisome in a clinical setting of
aggressive parotid salivary duct carcinoma and
warranted urgent further evaluation. The PET scan
also showed mildly FDG avid left level II cervical
nodes (SUVmax 3.9).

He underwent a left selective neck dissection of
levels I, II, III and Va and a transphenoidal biopsy
of his nasal lesion in the same setting. Endoscopi-
cally, in order to access this sphenoid sinus lesion,
a limited posterior septectomy was performed and
the anterior wall of the sphenoid sinus was taken
down. A submucosal soft fleshy tumour was found
on the central floor of the sphenoid sinus with a
bony defect (figure 3A-C).

An intraoperative frozen section showed a small
round blue cell tumour raising possibility of neuro-
endocrine tumour. Paraffin sections displayed
monomorphic cells arranged in expanded nests
highlighted with reticulin stain with intervening
thin walled capillary vasculature. There were
no signs of infiltration into surrounding tissue.
Individual cells show round nuclei featuring salt
and pepper chromatin and abundant granular

BM)

Chai A, et al. BMJ Case Rep 2021;14:e240411. doi:10.1136/bcr-2020-240411 1


http://casereports.bmj.com/
http://orcid.org/0000-0002-0358-3753
http://orcid.org/0000-0002-3333-1565
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2020-240411&domain=pdf&date_stamp=2021-03-10

Figure 1 MRI showing sphenoid lesion (white arrow). (A) T1-
weighted MRI (coronal). (B) T1-weighted MRI (axial). (C) T1-weighted
MRI (sagittal midline) showing a normal sella pituitary and separate
sphenoid lesion. (D) T1-weighted MRI (sagittal left side) showing
sphenoid lesion extends to the clivus.

eosinophilic cytoplasm. No high-grade features such as increased
mitosis or necrosis or overt cytologic atypia were seen. Immuno-
histochemical staining showed dot like positive pancytokeratin
Cam3.2 staining and diffuse positive staining for neuroendo-
crine markers such as chromogranin and synaptophysin. Further
immunostaining for pituitary hormones revealed patchy positive
staining for thyroid-stimulating hormone and follicle-stimulating
hormone as well as rare cells staining for luteinising hormone
and growth hormone. He was diagnosed to have an ESSPA in
correlation with imaging details confirming intact sella turcica
without a concurrent pituitary adenoma. Subsequent hormonal
serology evaluation found that his prolactin was mildly elevated
at 318 miU/L and sex hormone binding globulin was elevated at
76 nmol/L. However, these were not clinically significant and the
rest of his pituitary hormonal work-up (ACTH, ILGF 1, TSH,
T4, cortisol, FSH LH) was unremarkable. The neck dissection
was negative for metastasis, making this a pT3 pNO MO, stage I1I
left parotid salivary duct carcinoma; with an incidental ESSPA.

Figure 2 Positron emission tomography scan showing
flurodeoxyglucose—avid sphenoid sinus lesion (white arrow).

OUTCOME AND FOLLOW-UP

He has undergone adjuvant radiotherapy for his high-grade
salivary duct carcinoma, and is on close follow-up with regards
to his ESSPA. We will monitor the growth of this ESSPA. If it
continues to grow or result in complications, we will consider
endoscopic excision with margins which is treatment of choice
of ESSPAs.> He remains asymptomatic from this lesion at the
6-month mark.

DISCUSSION

Isolated sphenoid sinus lesions have been increasingly
reported in medical literature, and this has helped clinicians
formulate differential diagnoses when dealing with such
cases. A recent meta-analysis of 1133 cases of isolated sphe-
noid sinus opacifications showed that while majority of cases
are inflammatory in nature, a considerable proportion turn
out to be neoplastic disease. Inflammatory causes include
chronic rhinosinusitis (31.7%), mucoceles (20.3%) and
fungal sinusitis (12.5%). Benign neoplasms such as inverted
papillomas (5.7%), intracranial lesions such as pituitary
adenomas (7.0%) and malignant neoplasms (7.7%) make
up majority of the remaining cases.” Metastatic disease is
uncommon, with metastases from the prostate, breast, lung,
kidney and bone marrow being reported.* Primary malig-
nancies are extremely rare and include adenocarcinomas
and squamous cell carcinomas. On the other hand, it is far
commoner for tumours to extend into the sphenoid cavity:
pituitary tumours from the sella superiorly, chordomas from
the clivus posteriorly and nasopharyngeal carcinomas from
the nasopharynx inferiorly.’ ©

Peculiar to our case, our patient’s FDG-avid sphenoid sinus
lesion in a background of aggressive parotid cancer brought
about concern of a metastatic salivary duct carcinoma or a
synchronous sinonasal cancer.”®

On one hand, medical literature shows that incidental sinon-
asal FDG uptake on PET-CT can indicate either inflammatory
disease or a neoplastic lesion, and is unfortunately unable to
differentiate the two based on SUV. A retrospective cohort study
by Tzelnick et al found that 60% of these lesions turned out to
be chronic inflammation and 40% were neoplastic (these lesions
include inverted papillomas, squamous cell carcinoma, sinon-
asal sarcoma, lymphoma, adenoid cystic carcinoma, carcinoid
and lung metastasis).” On the other hand, the lesion in our case
did not appear like chronic or fungal sinusitis on MRI. Most
of his sphenoid sinus remained well aerated, instead this was
mass lesion with erosion of the bony sphenoid floor and clivus.
Differentials specific to our case included metastatic carcinoma,
nasopharyngeal carcinoma, chordoma, rathke’s cleft cyst, neuro-
endocrine tumours such as olfactory neuroblastoma and an
ectopic pituitary adenoma.

ESSPA is a rare entity that arises from a remnant of the
Rathke’s pouch. The overall incidence rate of pituitary
adenomas is 2.7 cases per 100 000,'° and among pitu-
itary adenomas, the literature suggests that only 0.48%
are ectopic. A comprehensive literature review on ESSPAs
published in 2012 found a total 75 cases.'' It commonly
affects middle aged patients and they present in a myriad
of different ways. These include nasal symptoms (chronic
sinusitis and obstruction), neurological symptoms (headache
and visual disturbances), endocrine symptoms (hirsuitism)
and asymptomatic incidental findings.'' > On MRI, ectopic
pituitary adenomas have well defined margins and show no
relationship to the sella pituitary gland.
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Figure 3

Intraoperative photos of ectopic sphenoid sinus pituitary adenoma (black arrow). (A) Posterior septectomy (white arrowhead), opened left

sphenoid sinus (white arrow). (B) Bulge on floor of sphenoid sinus with normal overlying mucosa. (C) Ectopic sphenoid sinus pituitary adenoma with

surrounding bony defect seen after removal of left sphenoid sinus mucosa.

In a retrospective review of the CT and MRI findings of
8 sphenoid sinus ectopic pituitary adenomas, these lesions
appear isointense in 6 (75%) patients and hypointense in
2 (25%) on T1-weighted images. On T2-weighted images,
the lesions appeared hyperintense in 2 (25%) patients and
isointense in 6 (75%). Ectopic pituitary adenomas show
mild-to-moderate heterogeneous contrast enhancement
and exhibited a cribriform-like appearance.>™ They can
sometimes display expansion and erosion into surrounding
structures, however are not as aggressive and destructive as
compared with chordomas and metastatic lesions. There is
a high incidence of nasopharyngeal carcinoma in South-East
Asian Chinese; however, these lesions are centred around
the fossa of rosenmuller and typically also have characteris-
tically aggressive appearance when it extends from the naso-
pharynx into surrounding structures such as the sphenoid
sinus.

As an ectopic pituitary adenoma is such a rare entity, to
our knowledge, no study to date has analysed its tendency
for FDG uptake. The FDG-PET scan measures increased
glucose uptake that occurs in malignant cells. Brain tissue
also typically shows intense uptake of FDG because it metab-
olises glucose exclusively. In our patient, the ESSPA showed
a markedly raised SUV of 17.9, consistent with a neoplasm
of cerebral origin. In a related study of FDG PET findings
in patients with pituitary lesions, about 80% of pituitary
adenomas showed positivity (SUVmax >2.4) on PET scans.
SUVmax ranged from 1.9 to 20.5 and correlated to the size
of adenomas (r=0.559, p<0.01)."® Included in this study,
6 out of 7 rathke’s cleft cyst did not show FDG uptake on
PET scans. This incidental finding of an ESSPA in a patient
with head and neck cancer has enabled us to discover the
tendency for ESSPAs to be FDG avid. This knowledge can
help a clinician to have a high index of suspicion for ectopic
pituitary adenomas when dealing with FDG avid lesions in
the sphenoid sinus or midline of the nasal cavity.

Histologically, the transphenoidal biopsy of this lesion
showed monomorphic cells with nuclei featuring salt and
pepper chromatin and abundant granular eosinophilic cyto-
plasm. Along with diffuse positive staining of chromogranin
and synaptophysin, the neuroendocrine nature of the tumour
was confirmed. The differentials of a paraganglioma and
olfactory neuroblastoma were excluded by testing for cyto-
keratin and S100. Ectopic pituitary adenomas are diffusely
positive for cytokeratin and negative for $100, paragangli-
omas are negative for cytokeratin while olfactory neuro-
blastomas show focal or negative cytokeratin staining. Both
paragangliomas and olfactory neuroblastomas show positive

staining for S100 in peripheral sustentacular pattern, Olfac-
tory neuroblastomas also tend to occur more anteriorly in
the region of the cribiform plate and ethmoid sinuses as
compared with ESSPA. Dedicated immunohistochemical
staining of anterior pituitary hormones confirms the diag-
nosis of ESSPA in correlation with clinical and imaging
findings. PET scan excludes the differential of a metastatic
neuroendocrine tumour in this patient.

Pertaining to its surgical appearance, this ESSPA was in the
midline, its overlying mucosa appeared healthy and normal.
Even though there was a bony defect in the surrounding
intersinus septum, sphenoid sinus floor and clivus, its
boundaries were well defined and smooth, distinct in
appearance from infiltrative carcinomas. This is in keeping
with a pathologic study of 32 cases of ESSPAs which found
frequent bone involvement and an overlying intact respira-
tory epithelium."’ We postulate that this is a result of the
Rathke’s pouch remnant’s natural location and the subse-
quent mass effect of the adenoma rather than frank invasion
of surrounding bone.

ESSPAs are benign pituitary gland neoplasms without a
metastatic potential. The aim of treatment is to alleviate
symptoms which result from mass effect (eg, nasal, visual or
neurological) and treat hormone excess. Surgical removal
is the mainstay of treatment. This can be done endoscopi-
cally by optimising surgical access, raising the surrounding
mucosa, removing the tumour in a piecemeal fashion,
paying attention to the tumour boundaries and adjacent
bone to ensure complete excision. Surgical excision is often
successful with low recurrence rates.'' Other forms of
treatment include medical therapies such as bromocriptine
which is shown to reduce the size of prolactin secreting
tumours, but these patients will require lifelong treat-
ment.'” Radiotherapy can be used in a selected cases of
large or incompletely excised tumours, but its efficacy is
contentious and radiation related risks need to be consid-
ered. As our patient’s ESSPA was non-functional, and not
affecting surrounding neurovascular structures, we opted
to observe this incidental lesion, and focus our care on his
parotid cancer.

In conclusion, when encountering a sphenoid sinus lesion,
ESSPA, though rare, should be considered as a differential
diagnosis. This is especially pertinent when evaluating an
FDG-avid lesion that can be incorrectly diagnosed as meta-
static disease. Only with a high index of suspicion can the
appropriate immunostains be performed to confirm the
diagnosis. This will enable an accurate diagnosis and appro-
priate management.
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Case report

Patient’s perspective

I had no symptoms from the nose and went to see the doctor for
a neck lump. When | was told that | had a nose lesion despite a
normal flexible nasoendoscopy, | was quite surprised and taken
aback. | was dealing with a newly diagnosed cancer as well. |
had some concerns that it could be a spread of the cancer. But
overall, I am glad that the surgeries went well.

Learning points

» Ectopic sphenoid sinus pituitary adenoma is a rare but
important differential for sphenoid sinus lesions.

» Ectopic pituitary adenoma has a tendency for
fluorodeoxyglucose avidity on positron emission tomography
scan, and can masquerade as invasive or metastatic
carcinoma.

» When investigating suspicious sinonasal lesions, biopsy and
dedicated immunohistochemical staining is important for
accurate diagnosis and appropriate management.
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