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Introduction

Central nervous system (CNS) atypical teratoid rhabdoid 
tumors (AT-RTs) are very rare and highly aggressive tumors 
of childhood, primarily occurring at age of less than 3 years 
old.1–5 In the pediatric population, they remain a relatively 
rare tumor, with an incidence as low as 0.65 per 100,000 
person-years.6 As of 2015, there have been less than 55 cases 
of adult-onset AT-RT, 24 cases of those since 2010, and none 
with intracranial tumor reported over the age of 61.7–9

AT-RTs are associated with a very poor prognosis, with a 
reported median survival of 6–12 months in most pediatric 
case series.3–5,8,9 The literature reports the incidence of these 
tumors more commonly in the supratentorial region,3–6,10,11 
in the cerebral hemispheres or near the pineal region, and 
often with invasion into adjacent structures.4,5 Less often, 
they may occur infratentorially, potentially in the cerebello-
pontine angle, and up to 10% may be multifocal.2,4,8

AT-RTs demonstrate pathological findings that are typi-
cal of primitive neuroectodermal tumor (PNET), featuring 
necrosis with a high rate of mitotic activity and the 

presence of rhabdoid cells.5,10,12 The majority of AT-RTs 
also demonstrate a loss of INI-1 nuclear staining, indicative 
of bi-allelic inactivation of SMARCB1 on chromosome 
22.12 A smaller proportion of patients also harbor germline 
mutations in SMARCB1 or SMARCA4.10,12 Histologically, 
these tumors are composed of eosinophilic, bizarre looking 
cells with eccentric nuclei and include features of rhabdoid, 
neuroectodermal, and mesenchymal cells. They demon-
strate active mitotic figures characteristic of highly aggres-
sive malignant tumors.9
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As mentioned earlier, in AT-RT, the SMARCB1/INI1 
genetic mutation on chromosome 22 (q11.2) is frequently 
observed.1–3,13 The SMARCB1/INI1 gene is responsible for 
the production of the SNF5 protein, which is part of the 
SWI/SNF protein complex, and in turn leads to gene tran-
scription and has a role in chromatin remodeling. When 
such loss of function occurs, this leads to aggressive tumor 
genesis. This tumor suppression loss in germline cells leads 
to AT-RT formation in an estimated 20% of cases.1–4,13,14 
This mutation can be either inherited or spontaneous. It  
is cited that around two-thirds of AT-RTs are located in  
the supra-tentorial region, the remainder being multifocal, 
both quite invasive into surrounding tissues.1–4,13,14 
Leptomeningeal metastasis within the CNS tends to be 
observed in up to 30% of cases.15

Interestingly, for the past century, the classification of 
brain tumors has largely been based on concepts of his-
topathogenesis, in that tumors can be classified according to 
their histological putative cell origins and/or levels of cell 
differentiation.1,8 However, the 2016 World Health 
Organization presented a major restructuring of the diffuse 
gliomas, medulloblastomas, and other primitive and embry-
onal tumors.8 This new concept now incorporates genetics, 
molecular and histological features, and applies to 
AT-RTs.1–3,8

Due to the extremely rare incidence of this tumor in 
adult populations, diagnosis is often delayed given that it 
falls much lower on the differential diagnosis compared to 
other more common tumors.7 Between 1987 and 2015, 
there have only been 54 documented cases of AT-RT per 
our literature review,9 the eldest being 65 years old, 
although presenting with signs of cauda equina syndrome 
rather than an intracranial tumor as in our case.15 This case 
report appears to be the oldest patient presentation of 
AT-RT in recent literature.9,15

In this report, we describe the case of a 65-year-old man 
who presented with progressive encephalopathy and change 

in personality over 3 months period. The patient had further 
accelerated decline of cognitive decline, encephalopathy, 
and stupor over the next 3 weeks.

Case report

A generally healthy sixty-five-year-old Caucasian man with 
a medical history of mild hypertension developed new onset 
of headaches 3 months prior to his diagnosis of AT-RT, with-
out a prior history of such headaches. The patient’s head-
aches were described as throbbing, occipital, and retro-orbital, 
with occasional neck pain without associated phonophobia 
or photophobia with the headaches.

On initial presentation at another institution, the patient 
had normal vital signs and a normal neurological examina-
tion. He was initially thought to have a primary headache 
disorder and was treated conservatively with over-the-coun-
ter medications. This provided little to no symptomatic 
relief. In the following month, the patient’s symptoms pro-
gressed to a persistent severe headache with mild intermit-
tent confusion. As his headaches and cognitive status 
worsened, he presented to a local emergency department 
(ER), where a lumbar puncture revealed elevated protein of 
58 mg/dL with 38 nucleated cells, 206 RBC, but otherwise 
normal studies (cytology, viral, and bacterial studies were 
negative). Opening pressure was within normal range. 
Computed tomography (CT) of the head without contrast 
was normal. CT angiography of the head and neck with 
iodine contrast was however noted for question of diminu-
tive appearance of the distal MCA (middle cerebral artery) 
and ACA (anterior cerebral artery) bilaterally, although the 
clinical significance of this was initially uncertain (Figure 
1). Subsequently, initial magnetic resonance imaging of the 
brain, with and without contrast was reported as unremark-
able. An MR venogram, without contrast, of the brain  
was obtained and was normal. Conventional catheter-based 
cerebral angiography of the brain (digital subtraction 

Figure 1. Left/right: Axial (caudal to rostral) CT angiography of the head and neck with iodine contrast, noted for possible diminutive 
appearance of the distal MCAs (middle cerebral artery) and ACAs (anterior cerebral artery) bilaterally.
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angiography) was performed and revealed segmental nar-
rowing of the most distal MCA branches.

Given the above initial evaluation, a working diagnosis 
of possible vasculitic meningitis was rendered. The patient 
was treated with high-dose steroids (prednisone 100 mg) 
and discharged on a gradual prednisone taper. The patient, 
however, had no relief and his symptoms continued to 
worsen, including progressive encephalopathy and new 
gait instability, prompting a second opinion at a large ter-
tiary academic medical center.

Repeat magnetic resonance imaging (MRI) brain with 
and without gadolinium revealed a new 12 mm focus of 
mass-like enhancement in the pineal region with adjacent 
right midbrain T2 signal abnormality and prominent adja-
cent leptomeningeal enhancement involving parieto-occipi-
tal sulci and superior cerebellum (Figure 2). A lumbar spine 
MRI with and without contrast was obtained and revealed 
small foci of enhancement around the cauda equina (Figure 3). 
A lumbar puncture was performed and was significant for 

RBC 4000, 126 nucleated (lymphocytic predominance), 
protein 144 mg/dL, and glucose 23 mg/dL. Opening pres-
sure was within normal range. Cerebrospinal fluid (CSF) 
cultures (bacterial, TB, and fungal) and viral polymerase 
chain reactions (PCRs) were all negative. CSF cytology, 
however, was notable for abnormal cells, described as large 
plasmacytoid cells with frequent cytoplasmic vacuoles. 
Flow cytometry showed no monoclonal B-cell population.

An EVD (external ventricular drain) was placed due to 
concern of developing communicating hydrocephalus, 
which was confirmed by this intervention. Brain biopsy of 
the right pineal gland confirmed the diagnosis of AT-RT 
(World Health Organization (WHO) grade IV). 
Fluorescence in situ hybridization (FISH) testing did not 
show rearrangement of the EWSR1 (22q12) gene region. 
Patient continued to clinically decline due to encephalop-
athy and stupor leading to poor functional status and fam-
ily elected to rescind any further therapies given his 
rapidly worsening quality of life and the confirmed 

Figure 2. (a and b) Axial T1-post-contrast gadolinium MRI of the brain, which reveals a 12 mm focus of mass-like enhancement in 
the pineal region abutting the tectum (green arrow). (c) Sagittal view, with area of post-contrast enhancement around the tectum and 
occipital lobe.

Figure 3. Left: Sagittal T1 lumbar spine MRI, right: sagittal T1-post contrast, with noted small focus of enhancement among the cauda 
equina, particularly at the right posterior lateral aspect of the thecal sac at the level of L4.
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diagnosis of a terminal disease. The patient expired after 
2 weeks of his hospitalization. The prospect of autopsy 
was not desired by the family.

Discussion

We describe the first case report of intracranial AT-RT in a 
65-year-old patient. To the best of our knowledge, there are 
no described reports of intracranial AT-RTs occurring in indi-
viduals older than 61 years of age,8,9,14 the exception in this 
age group being a 65-year-old reported with spinal tumor. 
Thus, we extend the age spectrum of this very rare and highly 
aggressive malignancy.

In this patient, the AT-RT diagnosis was confirmed by 
surgical pathology and was admittedly unclear for some 
time, despite the clinician team entertaining a broad dif-
ferential diagnosis due to its general rarity, in addition to 
rarity in this age group. This is often the case in the medi-
cal literature, given that AT-RTs fall much lower on the 
differential diagnosis list than other more statistically 
common adult brain tumors. Upon admission, this patient’s 
symptoms were suspected to be directly attributed to a 
high-grade malignancy, resulting in vasculitis and commu-
nicating hydrocephalus. A vasculitic process was sus-
pected on the basis of conventional cerebral angiogram 
(digital subtraction angiography), and in direct part, linked 
to cerebral vascular reactivity of malignant tumor spread. 
Communicating hydrocephalus was thought to be directly 
related to the inflammatory process leading to decreased 
CSF absorption. The vacuolated “plasmacytoid cells” on 
pathology were similar in description to tumor cells of 
AT-RT often described in the literature as appearing in this 
way and also indicating metastatic spread.15

As noted, these tumors are considered to be some of the 
most aggressive of all PNET malignancies. Patients with famil-
ial mutations tend to do worse compared to those with sporadic 
incidence.12 Treatment typically consists of gross surgical 
resection coupled with focal radiotherapy with and without 
concurrent chemotherapy, those on combination therapies 
tended to do better generally. Aggressive chemotherapy regi-
mens have been described in the literature with varied agents 
such as methotrexate, high-dose chemotherapy (HDC) with 
agent combinations such as cyclophosphamide/topotecan, car-
boplatin/thiotepa, or cyclophosphamide/carboplatin/thiotepa.16 
All of the aforementioned strategies have demonstrated mar-
ginal success in increasing patient survival. Radiotherapy treat-
ment typically consists of focal craniospinal radiation with/
without concurrent chemotherapy, those on combination thera-
pies tended to do better globally in relative terms. Intrathecal 
chemotherapy can also be pursued in patients too young to 
receive radiation therapies (i.e. <3 years of age) or those with 
contraindications to radiotherapy but, once again, is not seen as 
effective as chemotherapy/radiotherapy combination.16,17,18 
Thus, given the rarity and complexity of these tumors, transfer 
to highly specialized centers and a multidisciplinary approach 

is encouraged. Targeted therapies and numbers of early-phase 
trials are currently ongoing.6,7,11,12

Unfortunately, and despite advance in the multidiscipli-
nary care and treatment of brain tumors, AT-RTs remain 
extremely malignant with a very high rate of associated mor-
bidity and mortality. It should be considered as a rare, but 
possible differential diagnosis in adults with brain tumors.
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