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ABSTRACT

We report a case of a 75-year-old patient with hypopituitarism, bitemporal visual field
deficits and a parasellar mass on pituitary MRI. During surgery, suspicion was raised that
a non-functioning pituitary adenoma was accompanied by an abutting diaphragm sel-
lae meningioma, which was confirmed at pathological examination. In retrospect, the
initial MRI suggested two separate tumours on the basis of differing densities but this
distinction was not seen on the last preoperative MRI.



INTRODUCTION

Meningiomas and pituitary tumours are the two most prevalent benign tumours of the
central nervous system (meningiomas: 35.9%, pituitary tumours: 15.5%) (38) but neither
are common and without a history of radiotherapy their concomitant occurrence is
extremely rare (39). We describe a patient with a large sellar tumour and bitemporal
hemianopsia. During surgery, two different types of tissue were recognized, which
were pathologically diagnosed as an infradiafragmatic sellar pituitary non-functional
adenoma with an abutting tuberculum sellae meningioma. During the sinonasal part
of surgery a third tumour was identified and removed, which at pathologic examination
showed a glomangiopericytoma. Surgical strategy and video are presented. In addition,
a literature review of the coincidence of these tumours was conducted. Written informed
consent was obtained from the patient for the publication of this case report and any
accompanying images.

CASE REPORT

Clinical history and laboratory findings

A 75 year old woman without a history of prior malignancy or irradiation presented with
symptoms of depression, fatigue and unintended weight loss. In the diagnostic work-up
deficiencies of cortisol, TSH, LH and FSH, and a slightly elevated prolactin (55.5umol/L,
normal range:5.0-23.0umol/L) were found. The patient was treated with thyroxin and
cortisol. Ophthalmologic examination showed homonymous temporal visual field defi-
cits suggestive for chiasm compression indicating an MRI.

Imaging

The MRI showed a sellar lesion extending into the sphenoidal sinus and a suprasellar
lesion with a bilateral dural tail (Figure 1). The sellar lesion showed right cavernous sinus
invasion with encasement of the internal carotid artery. The pituitary stalk was deviated
to the left. The optic chiasm was compressed and displaced cranially. The differential
diagnosis consisted of meningioma, pituitary adenoma or a combination of both. The
latter suggestion was based on the inhomogeneous densities of the sellar and suprasel-
lar components of the tumour. A second preoperative MRI did not show this difference
in density.
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Figure 1. MRI's made during follow-up. I: First MRI (2014) revealing a suprasellar hyperdense and an infrasellar hypodense
lesion and a nasal tumour. II: At follow up (2015) the difference in density is less clear. Ill Directly preoperative MRI (2016)
showing an isodense lesion.

Surgical approach

The goal of surgery was to decompress the chiasm to restore visual fields, or at least
halt further deterioration. Because of the suprasellar extension of the tumour, an ex-
tended endoscopic transplanum approach was chosen. Mucosal incisions for a right
sided pedicled septal mucoperichondrium flap (HBF) were made (21). In this process an
incidentally found granulomatous anomaly on the right septum was radically resected
and submitted for pathological examination. Bony resection of the sella wall and tuber-
culum and part of the sphenoidal planum was performed. The sellar dura was opened
and typical pituitary adenoma tissue could be removed. Parts encasing the right internal
carotid artery were intentionally left in place because of unwarranted risks. The pituitary
gland could be identified on the left side. Even though adequate decompression of the
sellar tumour was performed, the sellar diaphragm did not descend. Subsequentely the
dura of the planum was opened and CSF drained. The suprasellar part of the tumour
was notably firmer, more difficult to resect and completely separated from the sellar
tumour by the diaphragm sellae. After internal tumour reduction with the CUSA the
residual tumour could be removed leaving the arachnoid layer separating it from the
optic nerves and chiasm intact...

Reconstruction of the skull base was performed with fat, inlay fascia lata and the HBF.
All tissues were submitted separately for pathological examination. Surgical video of
critical parts of the surgery is available online (Supplementary video 1).

Pathology findings
At pathological examination the septal tumour proved to be a sinonasal glomangio-
pericytoma. The pathologic examination of the sellar tissue showed a non-functioning
adenoma of the pituitary gland. The suprasellar tumour proved to be a meningothelial
meningioma (figure 2).
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Figure 2. Histological examination reveals a meningioma (A) with positive staining for Epithelial Membrane Antigen (B), a
pituitary adenoma (C), and a glomangiopericytoma (D) with positive staining for SMA (E).

Postoperative outcomes

Initially, the patient suffered from headaches and vomiting, which was attributed to a
pneumocephalus. These symptoms resolved spontaneous in the following days. The pa-
tient was discharged on postoperative day 7 in good clinical condition. The postopera-
tive course was complicated by severe epistaxis due to bleeding from the left posterior
branch of the sphenopalatine artery on day 12, for which she needed to be readmitted
and surgically treated. During follow-up by the ophthalmologist her visual fields had
improved, with no deficits attributable to chiasm compression. MRI 6 months and 1 year
postoperative showed a small remnant in the right cavernous sinus. During follow-up
the corticotropic axis restored and hydrocortisone could be discontinued.

DISCUSSION

The diagnosis of an adjacent pituitary tumour and meningioma is not easy to make
based on only a MRI. Even when the MRI suggests multiple tumours, identifying char-
acteristics may change over time. In our case the only indicator for multiple tumours
was the radiologic difference density between the sellar and suprasellar component on
the initial MRL. This difference disappeared during follow-up. In our case not diagnosing
the two tumours as separate entities did not result in a different treatment strategy.
The extended endoscopic transsphenoidal approach is the standard procedure in our
hospital for large suprasellar pituitary adenomas with a more anterior extension, as well
as for tuberculum sellae meningiomas.
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The endocrinological and visual symptoms are most likely caused by the pituitary
adenoma and the meningioma, respectively. It is unlikely that the meningioma when
solitary would have had intrasellar extension and cause hypopituitarism. Because the
patient presented mainly with endocrinological, i.e. depression, fatigue and unintended
weight loss, and not with visual complaints, it is improbable that the pituitary adenoma
would have been able to grow suprasellarly and compress the optic chiasm before
diagnosis.

In our literature search we found a total of 49 patients with both a meningioma and a
pituitary tumour without a history of irradiation (2-5, 7-9, 11-14, 17, 19, 20, 22, 24-37,
40-42, 44, 45, 47-49). A preference for parasellar localization was found with 22 cases
(2-4,9, 13, 14,19, 27, 30-32, 34, 36, 40-42, 44, 47-49), of which in 13 cases the tumours
were contigious (4, 9, 14, 27, 31, 32, 36, 40, 42, 47-49).In only three a distinction had
been made between the tumours preoperatively (31, 32, 37). When a meningioma or
a pituitary adenoma becomes symptomatic and a MRI is made it is possible that an
incidental meningioma or pituitary adenoma is seen. Because meningiomas can be-
come symptomatic when parasellar due to chiasm compression, this could explain the
higher prevalence of discovered co-occurrences of these meningiomas with pituitary
adenomas. One may expect that with the advances in the quality of medical imaging
the occurrence of two contiguous tumours mimicking one tumour would decrease.
However, 5 of the 10 cases occurred in the last five years (27, 31, 42, 49). Our literature re-
view will be an underrepresentation of the real prevalence. During a retrospective study
concerning pituitary adenomas seven other patients were found that were diagnosed
with a pituitary adenoma and a concomitant meningioma in our hospital during the last
seven years. Therefore, concomitant pituitary adenomas and menigiomas may be less
rare than assumed.

Though pituitary tumours and meningiomas don’t have a common etiologic origin, they
seem to coincide more frequently than chance would allow. Radiotherapy for pituitary
adenomas has been accepted as a cause for meningiomas (39). A relation between
GH-producing adenomas and meningiomas has been suggested. (8, 17) Of all pituitary
adenomas 8,5%-16,5% are GH-secreting (41).In literature we indeed see a higher propor-
tion of GH-producing adenomas with concomitant meningioma (30,6%) (2, 3, 8,9, 11,
20, 25, 26,29, 34,35, 37,42,49).The mechanism through which the GH-adenomas would
possibly influence the meningiomas is unclear, but 75% of meningiomas do express GH
and IGF-I receptors (16). Until now no overlapping genetic factors have been discovered
in pituitary adenomas and meningiomas (18, 50).
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Glomangiopericytomas are rare perivascular myoid tumours accounting for 0,5% of
sinonasal neoplasms (23, 43). The occurrence of a glomangiopericytoma together with
a pituitary adenoma or a meningioma has not yet been reported in literature. One case
reported a glomangiopericytoma localised inside the cavernous sinus, mimicking a
meningioma (1). The closely related, but more malignant, hemangiopericytoma can
occur as a meningeal tumour and is reported to occur together with pituitary adenomas
twice (15, 46), both growth hormone-secreting, and with a meningioma once (6). One
of the cases reported a positive staining for IGF-I receptors in the hemangiopericytoma
(15). As is the case with meningiomas it remains unknown if IGF-I receptors play a part
in its aetiology.

Simultaneous endonasal endoscopic surgery for a pituitary adenoma and a parasellar
meningioma can be challenging. Prior to our case only one case, described by Preve-
dello et al.,, has been presented in the literature in which this was successfully performed
(40).In all other cases we found, either a craniotomy was performed or more than one
operation was necessary. Prevedello et al. performed a re-exploration; however, in retro-
spect this was reported to be unnecessary. In another case presented by Karsy et al. the
intrasellar meningioma and pituitary adenoma were resected during one endoscopic
transsphenoidal procedure. However, this microscopic fibroepithelial meningioma was
not diagnosed as such preoperatively and was coincidentally diagnosed through the
pathologic findings (27).

In the extended endoscopic transsphenoidal approach epistaxis occurs in 0-6% of the
patients. Most of the times, as in our case, the focus is a branch of the sphenopalatine
artery (10).

In conclusion we present a case with a concomitant pituitary adenoma and a menin-
gioma, in which also a glomangiopericytoma was resected. To our best knowledge, this
is the first case report in which imaging characteristics of two adjacent skull-base lesions
change during follow-up.
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