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Abstract
Atypical teratoid/rhabdoid tumor (AT/RT) is a highly malignant central nervous system neoplasm usually diagnosed in young children,
although it can occur in adults. Prognosis for AT/RT is poor, with
a median survival of 10 - 11 months. We report a rare case of adult
sellar and suprasellar AT/RT in a 36-year-old female patient. She was
treated with multi-modalities including surgery, chemotherapy and
radiation. She markedly improved following treatment with no recurrence in 3 years follow-up. To our knowledge, this is the 11th case of
an adult-onset AT/RT in the sellar or suprasellar region with favorable
long-term outcome.
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Introduction
Atypical teratoid/rhabdoid tumor (AT/RT) is a very aggressive
central nervous system (CNS) neoplasm that is most often seen
in infants and young children [1, 2]. About half of AT/RTs are
found in the posterior fossa but can also occur anywhere in the
brain or spinal cord. It was originally described a histological
variant of Wilms’ tumor in 1978 [3]. Primary intracranial diseases were initially reported in 1987 and subsequently, defined
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as a distinct CNS neoplasm in 1996 and added to the World
Health Organization (WHO) Brain Tumor Classification in
2000 (grade IV) [1, 4, 5].
Prognosis for AT/RT is poor, with a median survival time
of less than 1 year [1-3]. The tumor is characterized by loss of
function mutations in INI-1/hSNF5 gene located on chromosome 22q11.2 [6]. The clinical presentation varies with tumor
location. Typically, patient with AT/RT is treated with surgery
and craniospinal radiation therapy which is often followed by
systemic chemotherapy. Here we report a case of AT/RT that
originated in sellar and suprasellar region in a 36-year-old female patient with brief review of the survival rate in this rare
aggressive tumor in adult population.

Case Report
A 36-year-old female not known to have any medical illnesses,
mother of five children presented to the emergency department
on October 2013 with a history of severe headache associated
with double vision and vomiting.
The headache was progressive over 3 months, then became severe and associated with vomiting and double vision 1
month prior to presentation. She denied galactorrhea, but her
menstruation had ceased 2 months earlier. There was no weakness or convulsion. She was on no medication, and had no significant past medical history and family history was unremarkable. Her neurological examination showed no neurological
deficits apart from bilateral sixth nerve palsies with pale optic
disc. The rest of examination was unremarkable.
Hormone profiles including cortisol, plasma adrenocorticotropic hormone (ACTH), thyroid hormones, folliclestimulating hormone (FSH), luteinizing hormone (LH) and
insulin-like growth factor-1 (IGF-1) were all low as a result
of panhypopituitarism (Table 1). In fact, FSH was at 0.5 IU/L,
LH was at 0.02 IU/L, FT4 was low at 8 pmol/L with an inadequate level of thyroid-stimulating hormone (TSH) at < 0.005
mIU/L and growth hormone (GH) was low at 0.5 mIU/L. Her
basal serum cortisol (measured at 8 a.m.) was 16 nmol/L and
cortisol measurement after a synacthen stimulation test was 50
and 85 nmol/L at 30 and 60 min, respectively. She received
replacement therapy with L-thyroxine 100 μg/day and hydrocortisone 10 mg a.m. and 5 mg p.m.
Preoperative magnetic resonance imaging (MRI) identi-
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Table 1. Serial Pituitary Hormone Profile
Date

FSH (IU/L)

LH (IU/L)

Prolactin (mL/L)
(102 - 496)

Cortisol
(nmol/L)

TSH (mIU/L)
(0.27 - 4.2)

ACTH (pmol/L)
(1.6 - 13.9)

FT4 (pmol/L)
(12.0 - 22.0)

December 2013 (baseline) 0.5

0.2

350

16

< 0.005

0.1

8

January 2014

< 0.11

212

33

< 0.005

-

15.6

0.4

May 2014

0.5

< 0.11

337

19

0.024

< 0.22

11.7

August 2015

0.2

< 0.1

263

42

0.25

< 0.22

10.7

November 2016

0.2

< 0.1

240

6

0.009

0.3

17.2

fied a large sellar mass with suprasellar extension (Fig. 1).
Transphenoidal approach and tumor resection was performed on November 2013 with subtotal resection of the sellar
and suprasellar lesion. Postoperatively, the patient’s neurological status remained unchanged. She developed diabetes insipidus that was treated with desmopressin, and continued to require
cortisol and thyroxin and discharged without complication.
The histopathological study revealed a high-grade densely
cellular neoplasm with frequent foci of necrosis (Fig. 2). Tumor cells were large-sized, polygonal in shape and arranged
in sheets. The cytoplasm was clear to eosinophilic with focal
eccentric eosinophilic globular inclusions. The nuclei were oval-shaped and pleomorphic with prominent nucleoli (Fig. 3).
Immunohistochemical stains for cytokeratins were all negative ruling out metastatic carcinomas (CK (AE1/AE3), CK7,
CK20, Cam 5.2 and CK5/6). Mesenchymal markers were all
negative apart from vimentin (desmin, SMA, myogenin, and
MyoD1). Immunostains for germ cell tumors were all negative (AFP, B-hCG, PLAP, and CD117). Neuronal as well as
glial markers were negative as well excluding neuroendocrine
tumors, primitive neuroectodermal tumors and gliomas (synaptophysin, chromogranin, and GFAP). Immunostains for
melanoma were non-reactive (S100, melan-A, and HMB45).
All immunostains for pituitary hormones were negative (GH,
prolactin, TSH, FSH, LH, and ACTH). The tumor nuclei were
negative for INI-1 (BAF 47) (Fig. 4) and positive for cyclin
D1. The morphologic characteristics and immunoprofile were
diagnostic of AT/RT.

Given the clinically aggressive natural history of this tumor, the patient was referred to oncology center, where she
immediately commenced on concurrent chemotherapy (vincristine) with radiotherapy 60 Gy in 30 fractions followed by
six cycles of chemotherapy; ICE protocol (ifosfamide, carboplatin, and etoposide) without any significant complication.
After her sixth cycle of chemotherapy and radiation therapy,
her condition improved and the pituitary MRI revealed a small
residual tumor (Fig. 5).
She has been on regular follow-up visits at the outpatient clinic for the last 3 years with no clinical or radiological evidence of recurrence after which a good recovery was
noted, with a eucortisolemic and euthyroid state on hormonal
replacement therapy. However, bilateral sixth nerve and optic
atrophy had persisted.
Last pituitary MRI on November 2016 (Fig. 6) demonstrates stable tumor with no evidence of new appearing enhancing lesion to suggest any recurring tumor.

Discussion
AT/RT is a rare, fast-growing tumor usually diagnosed in infants and young children who usually die within 1 year after
the diagnosis despite aggressive therapy, although it can occur
in adults who usually have better prognosis with some longerterm survivors [7]. In 1992, Horn et al [8] were the first authors
to recognize AT/RT in an adult patient. Only 45 cases of adults

Figure 1. Baseline pituitary MRI. T1-weighted MRI coronal (a) and sagittal (b) images show large intrasellar mass with suprasellar extension compressing and displacing the optic chiasm with evidence of tumor ischemia, bilateral invasion of cavernous
sinus and clivus with posterior destruction of clinoid.
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Figure 2. Tumor is composed of sheets of undifferentiated cells with
large area of necrosis (H&E stain, ×100 magnifications).

with AT/RT have been reported in the literature to date [9].
AT/RT accounts for approximately 1-2% of pediatric cancers
of the CNS [9]. It can occur anywhere in the CNS including
the spinal cord. The majority of these tumors (approximately
60%) occur in the posterior cranial fossa (particularly the cerebellum). Its occurrence in the sellar region is rare, with only
11 cases reported in the literature to date including our case
(Table 2) [10-17].
Typically, AT/RTs have a male predominance, with a reported ratio of 3:2 to 2:1 (M/F) [2, 18], although female predominance is notable for sellar region [10].
Patients with sellar AT/RT present with non-specific symptoms, like headache and visual symptoms, which are indistinguishable from that of non-functioning pituitary adenoma.
Moreover, the pituitary hormone deficiency is seen in our patient also typically seen in patients with large non-functioning
pituitary adenoma with no discriminating endocrine findings
to differentiate AT/RTs from pituitary adenoma [19].
Radiological findings of sellar AT/RT are non-specific
but are remarkably similar to pituitary adenoma; the lesions
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Figure 4. INI-1 (BAF47) immunostain shows loss of nuclear staining in
the tumor nuclei and retention of nuclear staining in the lymphocytes
and endothelial cells (× 400 magnification).

are isointense on T1-weighted imaging and enhanced following gadolinium administration [11]. The diagnosis of AT/
RT is predominantly based on the tumor’s morphologic and
immunohistochemical features. AT/RTs are characterized by
rhabdoid cells and loss of INI-1 nuclear immunostaining due
to mutations of the INI-1/hSNF5 gene [20, 21]. Decisions on
treatment in adults are extrapolated from the pediatric literature. The mainstays in the treatment of AT/RT include surgery,
chemotherapy, and radiotherapy [22, 23].
The best chemotherapeutic regimen for treatment of AT/
RT is still unknown but the most commonly used regimens
are ifosfamide, carboplatin, and etoposide [24]. Patients were
treated with chemotherapy, and had survived longer than patients treated with only surgery and irradiation. This could suggest that adult AT/RT cases may have a different biological
nature in comparison with most pediatric cases [7].
In our case, aggressive resection followed by multimodality treatment yielded long-term survival with no evidence of
recurrence. Of the 10 adult patients reported in the literature
(Table 2), four patients survived more than 12 months and our
patient survived for 37 months after the diagnosis and complete resection of tumors and adjuvant multimodal treatment.
Conclusion
We reported a case of sellar and suprasellar AT/RT in an adult
female who was successfully treated with surgery, radiotherapy and chemotherapy with better prognosis and survival of
37 months. Given the rarity of the disease, AT/RT should be
considered in the differential diagnosis of malignant sellar lesion in adult patients.

Figure 3. Tumor cells have oval nuclei and prominent nucleoli with focal eosinophilic globular inclusions (H&E stain, × 1,000 magnification
with oil).
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Figure 5. Postoperative pituitary. T1-weighted MRI coronal (a) and sagittal (b) images show small residual tumor affecting left
side of sella with evidence of empty sella, stable displaced pituitary stalk and down displaced optic chiasm.

Figure 6. Latest pituitary MRI. T1-weighted MRI coronal (a) and sagittal (b) images show stable empty sella. Stable deformed
left-sided displaced pituitary stalk as well as of down displacement of the optic chiasm and the floor of the third ventricle with focal
enhancement of the optic chiasm remains unchanged since the previous study.

Table 2. Summary of Previously Described Cases of Sellar AT/RT and the Present Case
Age

Sex

Presentation

Treatment

Outcome

Reference

20

F

Vision loss

Resection, radiation, and chemotherapy

Alive at 28 months

[11]

31

F

Not described

Resection and radiation

Died at 9 months

[11]

56

F

Headache and diplopia

Resection and radiation

Died at 23 months

[12]

61

F

Sixth cranial nerve palsy

Resection

Died at 3 months

[13]

57

F

Headache, diplopia, third CN palsy

Resection, radiation, and chemotherapy

Alive at 6 months

[13]

44

F

Visual disturbance

Resection, radiation, and chemotherapy

Died at 17 months

[14]

60

F

Headache and diplopia

Resection, radiation, and chemotherapy

Died at 30 months

[15]

46

F

Headache

Not described

Not described

[16]

43

F

Headache and diplopia

Resection and radiation

Alive at 2 weeks

[17]

36

F

Headache and blurred vision

Resection, radiation, and chemotherapy

Died at 29 months

[10]

35

F

Headache, diplopia, and amenorrhea

Resection, radiation, and chemotherapy

Alive at 37 months

Present case
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