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In 2002, Roncaroli et al. [1] initially described spindle cell on-
cocytoma (SCO) of the sella turcica, which has been characterized 
as World Health Organization (WHO) grade I non-endocrine 
neoplasm of the sella turcica [2]. From 2002 to 2019, < 50 cases 
of SCO of the sella turcica had been reported in the literature as 
case reports or case series [1,3,4]. Histologically, this tumor is 
composed of fascicles of spindle cells with eosinophilic oncocytic 
cytoplasm. The tumor cells lack immunoreactivity for neuroen-
docrine markers and pituitary hormones. Mitoses are rare in most 
cases, and SCO was initially described with a benign clinical 
course [1]. However, subsequent cases with multiple recurrences 
have been reported; therefore, differential radiologic diagnosis 
from other benign pituitary neoplasm is important.

Herein, we present a preoperatively misdiagnosed case of SCO 
of the sella turcica with focal anaplastic histologic features and 
rapid progression in the short-term follow-up period, suggesting 
a malignant clinical course. Moreover, we retrospectively proposed 

a distinctive radiologic finding of SCO on preoperative magnetic 
resonance imaging (MRI).

CASE REPORT

A 42-year-old woman presented with complaints of bilateral 
blurred vision for 3 months. Bitemporal hemianopsia was ob-
served on ophthalmological examination. A 22-mm-sized sella/
suprasellar mass was found on brain MRI. The mass had well-
circumscribed margin, compression at the optic chiasm, and in-
tense enhancement without gross hemorrhage, calcification, and 
necrosis. As will be described later in the Discussion, proposed 
characteristic findings of SCO of the sella turcica, which were 
different from those of pituitary adenoma, were observed in dy-
namic contrast enhanced T1-weighted imaging (DCE-T1WI) 
as follows: (1) spoke-wheel pattern of early arterial enhancement 
in periphery and (2) late central stellate enhancement (Fig. 1).
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On preoperative evaluation, there was no abnormality in other 
organs. The patient had been taking medication for hypothyroid-
ism and adrenal insufficiency before visiting our hospital. Pre-
operative laboratory tests in our hospital revealed normal range 
of thyroid, cortisol, and adrenocorticotropic hormone; T3, 0.74 
ng/mL (0.6–1.9); free T4, 1.47 ng/dL (0.89–1.8); cortisol, 9.19 
ng/dL (2.47–19.5); and adrenocorticotropic hormone, 29.44 pg/
mL (0–60). Abnormal results of hormonal test included low thy-
roid-stimulating hormone level at 0.07 μIU/mL (0.3–0.4), ele-
vated prolactin level at 48.85 ng/mL (4.79–23.3), and low lu-
teinizing hormone level at 0.38 mIU/mL (0.56–89.09). 

She was initially misdiagnosed as having pituitary adenoma or 
craniopharyngioma and underwent endoscopic transnasal trans-

sphenoidal resection. The neurosurgeon described the tumor as 
highly vascular and causing significant intraoperative bleeding. 
Therefore, total resection was not possible, and residual solid le-
sion was observed in the superior part of the mass on immediate 
postoperative MRI (Fig. 2).

Grossly, the tumor mass was pale-yellow and solid with focal 
hemorrhage. Histologically, the tumor was mainly composed of 
interlacing fascicles of plump spindle cells with eosinophilic and 
oncocytic cytoplasm and intervening thin blood vessels. Mild to 
moderate nuclear atypia was identified, and focal pleomorphic 
tumor cells were noted. Mitoses were frequent (3–4 counts/10 
high-power field), and focal coagulative necrosis was seen (Fig. 
3A–C). The immunohistochemical study revealed a lack of re-
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Fig. 1. Preoperative magnetic resonance imaging. Coronal dynamic contrast enhanced T1-weighted imaging, early arterial phase (A), de-
layed phase (B), and coronal T2-weighted imaging (C). Note the late central stellate enhancement (black arrowheads). White arrowheads in-
dicate the paper-thin compressed optic chiasm.

Fig. 2. Immediate postoperative contrast enhanced magnetic resonance imaging (MRI) (A) and 4-month follow-up MRI (B). Note the residual 
solid lesion including the superior part of the mass on immediate postoperative MRI (arrows) and rapid progression of the mass refilling the 
operation cavity.
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activity for neuroendocrine markers and pituitary hormones. The 
tumor cells were immunoreactive for vimentin, epithelial mem-
brane antigen (EMA), S-100 protein, thyroid transcription factor 
1 (TTF-1), and galectin-3 (Fig. 3D, E) and negative for glial fi-
brillary acidic protein. The Ki-67 index was 26.7% (Fig. 3F). 
The tumor was diagnosed as SCO based on the characteristics of 
histopathology and immunohistochemical results. On ultrastruc-
tural findings using paraffin-embedded tissues, the neoplastic 
cells contained numerous mitochondria with lamellar cristae. The 
neoplastic cells were linked by intermediate junctions and des-
mosomes (Fig. 3G).

Four months after initial operation, the patient complained 
of headache and aggravating blurred vision of the left eye. Fol-

low-up MRI revealed a regrown tumor mass (Fig. 2B), and the 
patient underwent a second surgery. Histologic sections of the 
materials from the second operation revealed similar pathologic 
features, and the Ki-67 index was 20.5%. Postoperative adju-
vant radiotherapy has been performed, and the patient is under 
observation.

DISCUSSION

SCO is a rare nonfunctioning tumor of the sella turcica and ac-
counts for approximately 0.1% to 0.4% of all sellar regions tu-
mors [1,5,6]. Previously, this tumor was suspected to be derived 
from folliculostellate cells of the anterior pituitary gland, which 
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Fig. 3. Histopathologic findings. (A) The tumor is composed of interlacing fascicles of spindle cells with abundant eosinophilic cytoplasm. (B) 
Focal nuclear pleomorphism and hyalinized stroma are seen. (C) Focal coagulative tumor necrosis is present. The tumor cells show immuno-
reactivity for galectin-3 (D) and thyroid transcription factor 1 (E). (F) The Ki-67 index was 26.7%. (G) Ultrastructural examination using paraffin-
embedded tissue block show numerous mitochondria (white arrow) in tumor cell. 
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are sustentacular cells of adenohypophysis [1]. However, subse-
quent studies reported that pituicytes are suggested as their cells 
of origin. Owing to the same or similar immunohistochemical 
characteristics, Mete et al. [7] believed that SCO is a variant of 
pituicytoma. The term “pituicytoma” has been used to describe 
a number of tumors in the region of the sella turcica, such as 
pilocytic astrocytomas, granular cell tumors, and even pituitary 
adenoma. Nontumorous pituicytes, SCOs, and granular cell tu-
mors are positive for TTF-1, but folliculostellate cells and ade-
nohypophysis are negative for TTF-1, which indicates that SCO 
is a common lineage of pituicytes [7].

Clinically, the tumor is often misdiagnosed as a nonfunction-
ing pituitary adenoma. Because of the compressive effect on the 
optic chiasm and pituitary gland, the common symptoms in-
clude visual disturbances, headache, and panhypopituitarism. 
Histologically, the tumor is composed of spindle cells arranged 
in interlacing fascicular structures with intervening blood vessels 
and should be differentiated with null cell adenoma with onco-
cytic change, meningioma, schwannoma, granular cell tumor, 
solitary fibrous tumor, and paraganglioma [8]. Immunohisto-
chemically, SCO is negative for neuroendocrine markers such as 
synaptophysin and chromogranin, pituitary hormones, cytokera-
tin, desmin, and smooth muscle actin and typically positive for 
TTF-1, EMA, vimentin, and galectin-3 [1,3-6]. The ultrastruc-
tural characteristics of SCO include cytoplasmic accumulation of 
numerous mitochondria and several cell-cell junctions, mainly 
short desmosomes [9].

Many authors have described the radiologic features of SCO of 
the sella turcica as nonspecific and generally not differentiable 
from pituitary adenoma. However, Hasiloglu et al. recently de-
scribed new radiologic signs in diagnosis of SCO of the sella tur-
cica in three cases: (1) millimetric hypointense foci and linear 
signal void areas in T2-weighted imaging and (2) hypervascular 
features of the tumor such as early intense contrast enhance-
ment in DCE-T1WI [10]. Reported findings of SCO of the sella 
turcica are distinguishable from those of a typical pituitary ade-
noma characterized by later enhancement than a normal pitu-
itary gland. However, these are less specific findings for SCO.

Interestingly, our case showed a common enhancement pattern 
of so-called segmental enhancement inversion. This is a spoke-
wheel pattern of early arterial enhancement in the periphery and 
late central stellate enhancement and is typically observed in re-
nal oncocytoma with a critical size, as summarized by Woo et al. 
[11]. Early arterial spoke-wheel-like enhancement is observed 
by peripheral parenchymal tissues composed of compactly ar-
ranged tumor cells with scarcely intervening stroma, and delayed 

central enhancement is attributed to a central fibrous stellate scar 
[11,12]. This radiopathologic evidence of a central fibrous stellate 
scar were reported in adrenal oncocytoma and thyroid oncocytic 
(Hurthle cell) tumor [13,14].

In our case, radiopathologic correlation was not possible be-
cause of piecemeal resection owing to a surgical procedure, but 
peculiar radiologic findings were identified. Therefore, we pro-
pose that the central fibrous stellate scar causing segmental en-
hancement inversion is shared by oncocytoma and might be a 
highly specific finding for SCO of the sella turcica. Conclusively, 
we suggest that SCO could be diagnosed preoperatively.

Discrimination can be difficult even if distinctive MRI find-
ings are recognized because SCO is a very rare tumor in the sella 
turcica. However, early arterial enhancement and signal void are 
predictors of high bleeding risk during surgery, regardless of his-
topathologic diagnosis. Therefore, considering the possibility of 
tumor other than benign adenoma, we should have discussed the 
option of preoperative embolization and should have attempted 
complete resection.

Fewer than 50 cases had been reported in the English litera-
ture. Giantini Larsen et al. [3] retrospectively reviewed 40 cases 
of SCO of the pituitary glands from 2002 to 2018 and addi-
tionally presented six cases in 2018. In 2019, Yip et al. [4] re-
ported a case of SCO presenting as pituitary apoplexy. The ages 
of patients varied from 24 to 88 years. Because the preoperative 
diagnosis was suggestive of pituitary adenoma, the patients were 
often managed by transsphenoidal approach. When Roncaroli et 
al. [1] described five cases of SCOs in 2002, no recurrence was 
noted in any case within 2–68 months of follow-up. They sug-
gested a benign nature of SCO based on the absence of cellular 
anaplasia, mitoses, and necrosis along with a low Ki-67 prolifer-
ation labeling index. In contrast to the initially described benign 
behavior, many authors have reported several cases of recurrent 
SCO. In their retrospective review, Giantini Larsen et al. [3] re-
ported that 39% were recurrent at the time of surgery and re-
curred postoperatively after resection. However, SCO is retained 
as a grade I tumor in the recent updated 2017 WHO classifica-
tion [2]. We believe that it is important to reevaluate the clini-
cal outcome of this tumor in a large-scale study and to identify 
the histopathologic factors to predict aggressive behavior of this 
tumor. The Ki-67 proliferation index was low in most cases, 
with a range of 1% to 8% [3]. Kong et al. [15] reported a case of 
malignant SCO with repeating recurrence and a continuously 
increasing Ki-67 index up to 45%. In the present case, in-
creased mitotic figures, nuclear atypia, necrosis, and high MIB-1 
index are possible contributory factors for patient prognosis. 
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The tumor progressed within 4 months after the operation, and 
the time interval from initial operation and tumor progression 
was very short. Thus, SCO is more clinically aggressive and 
should be classified as malignancy compared with other tumors 
of the sellar region. Although SCO of the sella turcica can have 
malignant behavior, no radiologic malignant features of SCO 
such as gross hemorrhage, necrosis, or invasion into the adjacent 
tissue was identified in our case. Hence, radiologically, SCO 
should be considered preoperatively with segmental enhance-
ment inversion, and postoperative close follow-up is necessary.

The pathogenesis and prognosis of SCOs remain uncertain, 
and the behavior of this tumor needs to be further studied. Clas-
sification of SCO of the pituitary gland will establish more bio-
logically and clinically uniform groups of tumors. This will allow 
pathologists and radiologists to better diagnose these tumors and 
predict clinical outcomes for the patients.
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