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Pituitary spindle cell oncocytoma: illustrative case

Taha M. Taka, BS," Chen Yi Yang, BS," Joshua N. Limbo," Alvin Y. Chan, MD," Jordan Davies, MD," Edward C. Kuan, MD, MBA?

Scott G. Tumer, MD,® and Frank P. K. Hsu, MD, PhD’

Departments of "Neurological Surgery, 2Otolaryngology, and 3Neuro-Oncology, University of Califomia, Ivine, Orange, California

BACKGROUND Spindle cell oncocytoma (SCO) of the pituitary gland is an extremely rare nonfunctional World Health Organization grade | tumor.
SCOs are often misdiagnosed as nonfunctional pituitary adenomas on the basis of preoperative imaging. They are often hypervascular and locally
adherent, which increases hemorrhage risk and limits resection, leading to increased risk of recurrence. The authors report a case of SCO treated at

their institution and provide a review of the current literature.

OBSERVATIONS SCO of the pituitary gland can be a rare cause of progressively growing pituitary tumors that presents similarly to nonfunctional
pituitary adenoma. Endoscopic transsphenoidal resection of the tumor by a multidisciplinary team allowed total resection despite local adherence of the
tumor. Postoperatively, the patient's visual symptoms improved with persistence of secondary adrenal insufficiency and secondary hypothyroidism.

LESSONS Careful resection is needed due to SCO’s characteristic hypervascularity and strong adherence to minimize local structure damage. Long-

term follow-up is recommended due to the tendency for recurrence.

https://thejns.org/doi/abs/10.3171/CASE21356
KEYWORDS sella; pituitary; oncocytoma; skull base surgery

Spindle cell oncocytoma (SCO) is an extremely rare nonfunc-
tional neoplasm of the pituitary gland. It was first reported in a case
series in 2002 by Roncaroli et al.," and since then, they have been
included in the 2007 World Health Organization (WHO) tumor clas-
sification of the central nervous system. Since the first reporting in
2002, only 81 total cases have been reported in the literature.
Although the cause of SCOs remains unclear, previous literature
has proposed the folliculostellate cells of the adenohypophysis as
the possible origin. Originally, SCO of the pituitary was described
with the following characteristics: (1) many fascicles of spindle cells
with an eosinophilic, granular cytoplasm, and numerous mitochon-
dria; (2) no expression of pituitary hormones and synaptophysin; (3)
immunoreactivity to vimentin, epithelial membrane antigen, S-100
protein, and galectin-3; and (4) lack invasion and demonstrated low
proliferative activity.! SCOs are generally difficult to diagnose or are
misdiagnosed preoperatively based on imaging alone due to the
similarities with nonfunctional pituitary adenomas as well as the rel-
atively rare presentation of SCO. Here we report a patient who pre-
sented with bitemporal hemianopsia and was found to have SCO.

In addition, we provide an extensive review of the literature to aid
in managing this rare disease.

lllustrative Case

A 75-year-old male with a previously known asymptomatic pitui-
tary mass presented to the neurosurgery clinic 4 years after initial
radiographic tumor detection with 1 month of peripheral visual impair-
ments. His past medical history was significant for normal-pressure
hydrocephalus that was treated with lumboperitoneal shunt place-
ment, which, upon continued treatment and monitoring, allowed the
incidental detection and periodic tracking of pituitary mass size. In
addition, the patient had a history of a prior left thalamic stroke, Par-
kinson’s disease, and atrial fibrillation treated with 81 mg of aspirin
daily. His physical examination was largely unremarkable, and his
visual field assessment revealed bitemporal hemianopsia. A pituitary
hormone profile revealed decreased follicle-stimulating hormone),
luteinizing hormone, testosterone, thyroid-stimulating hormone, and
free thyroxine and was suggestive of hypopituitarism. Computed
tomography and magnetic resonance imaging (MRI) showed that the

ABBREVIATIONS MRI = magnetic resonance imaging; SCO = spindle cell oncocytoma; WHO = World Health Organization.
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FIG. 1. Preoperative MRI scans of the patient 2 days before sched-
uled surgery. A: An axial T2 fluid-attenuated inversion recovery image.
B: An axial T2-weighted three-dimensional image. C: A coronal
image. D: A sagittal image. The enhancing intra- and suprasellar
tumor mass can be seen around the center of all four images near the
pituitary location and was measured to be 1.5 x 1.6 x 3.1 cm.

intra- and suprasellar tumor mass measured 1.5 x 1.6 x 3.1 cm,
which was larger than before (Fig. 1).

The patient underwent resection of the tumor via an endoscopic
transsphenoidal approach. Intraoperatively, the tumor within the sella
was found to be fibrous and adherent to the intrasellar dura, with gross
invasion of the sellar diaphragm. The tumor was completely resected
in piecewise fashion, and the diaphragm was also partially resected,
given tumor invasion. A high-flow cerebrospinal fluid leak was encoun-
tered intraoperatively, which was subsequently repaired using collagen
matrix and a pedicled, vascularized nasoseptal flap.

Postoperative imaging showed decompression of the optic chiasm
with no definite residual tumor (Fig. 2). After an uneventful postopera-
tive period, the patient was discharged on the fourth postoperative day.

.{) N
FIG. 2. MRI scan of the patient 1 day postoperatively. The left and
right images present a coronal image and sagittal image, respectively.
There was no midline shift or herniation; however, residual small areas
of suprasellar enhancement and persistent deformity of the anterior

third ventricle can be seen in both images.
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Follow-up on the eighth postoperative day showed improvement of
peripheral vision. Postoperative laboratory test results were significant
for secondary adrenal insufficiency and secondary hypothyroidism, with
no diabetes insipidus observed.

One month postoperatively, the patient experienced an acciden-
tal fall, resulting in a subdural hematoma. The patient is otherwise
healthy, but his vision has declined after the fall. He currently expe-
riences left central vision loss and right temporal hemianopia; how-
ever, this is still subjectively improved compared with his symptoms
before resection of his SCO. The patient experiences no major
sinonasal infections or complaints postoperatively and is followed
with serial MRI scans every 2 months.

Discussion

We describe the clinical course, resection, and postoperative
period of SCO of the pituitary along with a literature review of case
reports of SCO presentation and treatment. Although initially the
mass is often misdiagnosed, intraoperative characteristic findings of
hypervascularity and local adherence point toward an SCO diagno-
sis. Total resection of the tumor was achieved with improvement of
visual symptoms and persistence of secondary adrenal insufficiency
and secondary hypothyroidism.

Observations

SCO of the pituitary is a rare and unique pituitary tumor of the
sella turcica, and they are radiologically indistinguishable from other
nonfunctioning pituitary macroadenomas and thus can often be mis-
diagnosed." It is believed that this neoplasm of the anterior pituitary
stems from the folliculostellate cells of the adenohypohysis and pre-
sents with a benign and slowly progressive clinical course that is
categorized according to WHO grade | tumors.> Compared with
other pituitary adenomas, SCOs are highly vascularized tumors,
and thus the resection of these tumors presents a great challenge.
Due to their vascularity, local invasions can occur from the sella to
the cavernous sinus or the sphenoid sinus.>~® Although SCOs do
not present with immunoreactivity to either pituitary hormones or
neuroendocrine markers (e.g., synaptophysin, chromogranin), they
possess a distinct immunohistochemical and ultrastructural profile.
Immunohistochemically, SCOs stain positive for vimentin, S-100, ep-
ithelial membrane antigen, and galectin-3.2¢ Ultrastructurally, SCOs
appear in a spindled shape with eosinophilic cytoplasm full of mito-
chondria rich in lamellar cristae.®”

SCO commonly presents in adults with slow but progressive
symptoms. Our literature review of 81 cases (Table 1) from 2002 to
2021 determined that the most common presenting symptoms are
visual deficits (67.9%), hypopituitarism (37.0%), headache (33.3%),
and nausea (11.1%)."*° The tumor commonly occurs in adults
with an average onset age of 56.2 years (range of 8-80 years). A
distribution of the patients by decade of life reveals a skew toward
increased incidence in older age, where 75% of patients are over
50 years of age (Fig. 3). Of the 55 patients who presented with
visual deficits, 20 had bitemporal hemianopsia. Although most
cases presented with a progressively slow onset of symptoms,
Osman & Wild® presented a case of a patient who developed acute
symptoms secondary to intratumoral hemorrhage with extension
into the ventricles, much like pituitary apoplexy.®

On imaging, SCO generally presents as a sellar mass with or
without suprasellar extension. Although the vast majority of the liter-
ature describes SCO imaging findings as being indistinguishable



TABLE 1. Differences in pituitary SCO presentation and recurrence in male and female patients in the literature

Male (n = 45) Female (n = 36) Total (N = 81)

Percentage of total patients 55.6 44.4 100.0
Average age w/ SD (yrs) 578 £ 15.0 542 + 144 56.2 £ 14.7
Symptoms

Nausea (%) 8.9 13.9 1.1

Visual deficits (%) 73.3 61.1 67.9

Headache (%) 33.3 33.3 333

Hypopituitarism (pan/partial) (%) 26.7 22.2 24.7
Average tumor volume w/ range (cm®) 11.3 (0.42-6.5) 23.0 (3.0-85.8) 15.4 (0.42-85.8)
Rate of hypervascularity (%) 35.6 244 33.3
Full resection (%) 25.6 54.8 38.6
Percentage of cases where RT was used 42.2 22.2 33.3
Recurrence rate (%) 222 25.0 235
Average time until recurrence w/ range (mos) 19.3 (1-77) 45.7 (3-120) 32.5 (1-120)

RT = radiotherapy.

from nonfunctional pituitary adenomas, a recent report by Hasiloglu
et al. proposed differences for distinguishing the two."" SCOs on
MRI are usually inseparable from the pituitary gland and typically
present with extensive compression of the optic chiasm, pituitary
stalk, and cavernous sinus. On the one hand, on T1-weighted MRI,
SCO appears isointense to the cortex and heterogeneously enhan-
ces after contrast administration. On the other hand, pituitary ade-
nomas typically present with isointense to hypointense changes
with homogeneous enhancement after contrast administration. Hasi-
loglu et al. considered the millimetric hypointense foci and linear
signal void as the most distinguishing features of SCOs compared
with pituitary adenomas. The authors hypothesized that the hypoin-
tense foci areas are hemosiderin deposits, whereas the linear signal
void is likely a vascular structure.”

In our literature review, 84% of SCO patients (68 of 81) were
treated with or had a history of transsphenoidal surgery, whereas
13.6% were treated with or had a history of previous craniotomy.
For highly extensive tumors, craniotomy may be preferable in cer-
tain cases because it allows improved visualization and control of
surrounding neurovascular structures.’ However, because SCOs
are frequently assumed to be pituitary adenomas on preoperative
imaging, transsphenoidal surgery is conventionally used as the first
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FIG. 3. Distribution of SCO occurrence throughout the decades of life
in male and female patients.

choice.”® Partial resection is common because of the adherent
nature of SCOs, and residual tumor is usually treated with radio-
therapy. In our review of the literature, 36.8% of patients (25 of 68)
were treated with radiotherapy as either adjuvant therapy or for
recurrence. 468912134041 The efficacy and indications for radio-
therapy are unclear, given the rarity of the disease, and there are
inadequate data to determine whether the recurrence rate is modi-
fied with radiotherapy.2?

Intraoperatively, the hypervascularity of SCO may increase the
risk of significant intraoperative tumor bleeding, sometimes necessi-
tating subtotal tumor resection.>®'82 Borges et al. noted that there
were a high number of cases with excessive intraoperative bleed-
ing.*? Our literature review revealed this trend to be similar to cases
today, because 33% of case reports have noted the hypervascular-
ity of SCO. Ultimately, the inability to achieve gross total resection
may be limited by hypervascularity and extensive adhesion of the
tumor to local structures. In a single case, Tariciotti et al. used pre-
operative embolization before reresection of an SCO that helped
control intraoperative bleeding, though the pathology was known
before surgery, given recurrent tumor status.’

Postoperatively, continuous and regular follow-up of SCOs should
be prioritized. Our review determined an average 36.8-month postop-
erative follow-up period for patients with SCO. Due to the large pro-
portion of partial resections in SCO and the progressive nature of
SCO, recurrence is common. Of the cases reported in the literature,
we found that recurrence occurred in 23.5% of cases, and time to
recurrence ranged from 1 to 120 months postoperatively. If recur-
rence does occur, its presentation closely parallels the original tumor
presentation with visual deficits, hypopituitarism, and/or headache.
Regardless of recurrence, on the one hand, patient visual symptoms
and headache often improve postoperatively, either progressively or
immediately, due to decreased mass effect of the tumor.® 16404243
On the other hand, hypopituitarism is one the most common compli-
cations of pituitary surgery postoperatively, which can occur tran-
siently or permanently and may require hormone replacement with
long-term endocrinological treatment.** In addition, surgical interven-
tion with pituitary tumors poses inherent postoperative risk due to the
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location and can lead to meningitis, hydrocephalus, cranial nerve
palsy, visual worsening, and hemiparesis.'®

Patients with SCO present both a diagnostic and a therapeutic
challenge. Their nonspecific presentation of visual deficits, headache,
and/or hypopituitarism and rarity often lead to misdiagnosis. In addition,
resection is complicated by the hypervascularity and hyperadherence
of the tumor. This reality, coupled with the propensity of the progres-
sive growth of the tumor, leads to a high rate of recurrence; therefore,
a long-follow-up period is recommended postoperatively.

Lessons

This case report highlights the clinical presentation and surgical
approach to treat SCO of the pituitary. Due to the hypervascularity
and strong adherence of this tumor, careful resection is recom-
mended to minimize damage to local structures. In addition, long-
term follow-up is highly recommended because these tumors have
a high tendency to recur.
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