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a b s t r a c t 

Atypical teratoid/rhabdoid tumor is a malignant pediatric brain tumor. Unusual invasive 

behavior of the dura and bony involvement of the deep ear structures and rapid progres- 

sion in size complicated by arterial infarction have not been described before. A newborn 

girl presented with increased intracranial pressure. Medical imaging revealed a large mass 

centered in the left cerebellopontine angle and left middle cranial fossa with large supra- 

tentorial components associated with destruction of the left petrous bone with involvement 

of the inner and middle ear structures. Shortly, the tumor rapidly progressed in size and 

complicated by left middle cerebral artery territory infarction. The patient passed away af- 

ter a short hospital course. This case report illustrates how rapid and aggressive the natural 

history of atypical teratoid/thabdoid tumor can be with unusual skull base destruction and 

deep ear structures involvement. 
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enous contrast at presentation, at the level of the pons (a), third 

yperdense mass centered in the left cerebellopontine angle and 

ent associated with mass effect on the adjacent structures with 

ension into the left internal auditory canal and involvement of 
 cavity with the destruction of the tegmen (black arrows in c, d, 

 

 

 

 

 

Introduction 

An Atypical teratoid/rhabdoid tumor (AT/RT) is a highly ma-
lignant tumor and classified as WHO grade IV [1] . AT/RT is a 

Fig. 1 – Selected cross-sectional axial images without intrav
ventricle (b) and petrous bones (c). (a, b) There is a sizeable h
left middle cranial fossa with a large supra-tentorial compon
midline shift and hydrocephalus (c,d, and e). There is an ext
both inner ear structures (yellow arrow in c) and middle ear
and e) 
common pediatric tumor in the age group of fewer than 3
years [2] . Moreover, the prior series considered it as the most
common central nervous system (CNS) malignancy below the
age of 6 months [3 ,4] . AT/RT has been described in various lo-
cations within the central nervous system. The posterior fossa
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Fig. 2 – Selected multi-planar multi-sequential MRI images of the brain tumor one day after the initial CT scan . Coronal T2 
(a), Axial T2 (b), Axial T2 (c), Axial FLAIR (d), DWI (e), ADC (f), SWAN (g), Axial T1 withGd (h), Coronal T1 withGd (i) and 

Coronal MIP TOF MRA (j). (a-j) There is a large mass centered in the left cerebellopontine angle and left middle cranial fossa 
with a significant supra-tentorial component. The mass is demonstrating heterogeneous signal intensity on T2 WI with 

small peripheral cysts. There is an extensive blooming artifact, representing the hemorrhagic components. There is an avid 

heterogeneous enhancement on postcontrast images with diffusion restriction in DWI/ADC mapping. The tumor invading 
the terminal segment of left internal carotid artery and causing mild narrowing in A1 segment of the left anterior cerebral 
artery 

 

 

 

 

 

 

 

 

 

 

 

 

is a common location of involvement [5 ,6] . Bony extension
and destruction are rarely described in malignant brain tu-
mors [7–11] . Here we present an unusual case of large AT/RT
lesion centered in the left cerebellopontine angle and left mid-
dle cranial fossa with large supra-tentorial component asso-
ciated with destruction of the left petrous bone involving the
inner and middle ear structures, and complicated by arterial
infarction. 
Case report 

A newborn baby girl, a product of uneventful non-
instrumented spontaneous vaginal delivery, was born in
an outside healthcare facility with left-sided facial weakness
manifested immediately after birth as left-sided dropping
mouth and inability to close her left eyelid. Although an



2436 R a d i o l o g y  C a s e  R e p o r t s  1 5  ( 2 0 2 0 )  2 4 3 3 – 2 4 3 9  

Fig. 3 – Selected cross-sectional axial and coronal images without contrast, 4 days after the previous MRI showed interval 
development of large hypo-density in left middle cerebral artery territory representing left acute infarction, likely due 
vascular invasion/compression by the tumor. There is also an interval increase in the size of the tumor and mild worsening 
of the hydrocephalus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

outpatient follow-up appointment had been arranged to
evaluate the left facial weakness noted perinatally, the pa-
tient was admitted to the hospital at 1-month of age with
respiratory distress. During this admission, she was starting
to have decreased level of consciousness, unequal pupils, and
signs of increased intracranial pressure. She was immediately
admitted to the Pediatric Intensive Care Unit. An urgent
brain computed tomography (CT) was done revealing large
left-sided hemorrhagic brain tumor exerting midline shift
and acute hydrocephalus ( Fig. 1 ). The patient underwent
external ventricular drain insertion. 

The patient was transferred to our institute pediatric inten-
sive care unit for further management. The day after the initial
CT, MRI of the brain showed a large mass lesion centered in the
left cerebellopontine angle and left middle cranial fossa with
large supra-tentorial components associated with destruction
of the left petrous bone involving the inner and middle ear
structures ( Figs. 1 c and 2 ). Four days after MRI, follow-up brain
CT scan showed progression in tumor size with interval de-
velopment of left middle cerebral arterial territorial infarction
( Fig. 3 ). 

During the hospital course, she underwent left fron-
totemporal mini craniotomy for a biopsy and mass debulk-
ing, which revealed high-grade undifferentiated neoplasm,
consistent with Atypical Teratoid/Rhabdoid Tumor ( Fig. 4 ).
The surgical note described the tumor to be invading the
brain parenchyma. On immune-histochemical examination,
the lesion was positive SMA, EMA, and P53. There is loss
of INI1/BAF47 immunostaining due to inactivation of the
SMARCB1 gene. CK (AE1/AE3) and GFAP were negative. Synap-
tophysin was focal. Ki-67 was 60%. 

A few days later, a follow-up CT brain revealed further
progression in tumor size ( Fig. 5 ). The tumor board meeting
was held, concluding no role of surgery, chemotherapy, or
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Fig. 4 – Under-microscopy Hematoxylin and Eosin stain (a,b) and Immunohistochemical stain (c-g) shows (a) Rhabdoid cells 
with abundant eosinophilic cytoplasm, vesicular chromatin, and prominent nucleoli. Abundant mitotic figures and 

apoptosis are noted in this figure. (b) Eosinophilic globular cytoplasmic inclusion (arrow). (c) Loss of expression of INI-1 in 

nuclei of tumor cells with retained expression in the blood vessels and scattered inflammatory cells. (d) Strong focal 
expression of EMA (indicates epithelial differentiation). (e) Scattered cells are expressing synaptophysin (indicates 
neuroectodermal differentiation). (f) Strong focal expression of SMA (indicates mesenchymal differentiation). (g) Ki-67 
proliferation index is approximately 60% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

radiotherapy. Seventeen days after the admission, the patient
passed away at the age of 2 months. 

Discussion 

AT/RT is a rare malignant central nervous system that was
first described in 1987 [12] . It is classified as World Health Or-
ganization grade IV in 2000 [1] . It is predominately affecting
the pediatric age group, especially below the age of 3 years [2] .
It represents around 2% and 7% of the primary central nervous
system primary tumors in the childhood age group and below
the age of 3 years, respectively [13] . 

It has been described in various intra-axial and extra-axial
locations within the central nervous. The posterior fossa is
a common site of involvement, especially the cerebellopon-
tine angle [5 ,6] . This tumor occurs sporadically. However, it
can be associated with other rhabdoid tumor-related syn-
dromes [4] . There is no specific clinical presentation. Signs of
increased intracranial hypertension and involvement of the
cranial nerves had been described [14] . There are no specific
imaging characteristics. Calcifications, hemorrhage, necrosis,
cysts formation, heterogeneous enhancement postcontrast
administration have all been described in cross-sectional im-
ages [15] . Variable T1 and T2 signal intensities, diffusion re-
striction on diffusion weighted imaging (DWI)/apparent diffu-
sion coefficient (ADC) mapping, blooming artifact due to hem-
orrhage, necrotic areas, peripheral cysts formation with en-
hancing wall and heterogeneous avid enhancement postcon-
trast administration have been described in magnetic reso-
nance imaging [15] . Brain parenchymal, dural, and bone inva-
sions are recognized as aggressive features of the tumor [16] .
Even highly aggressive primary brain tumors rarely demon-
strate dural or bone invasion because the dura is considered
a protective barrier for tumor spread and involvement of the
calvarium [17] . The percentage of bone involvement had been
estimated in a prior study from 91 patients diagnosed with
CNS AT/RT; 5 patients (6.6%) had calvarial involvement with
temporal bone involvement was seen in 2 of them [18] . 

Perinatal RT is rare and perinatal CNS AT/RT is even rarer.
A systemic review from the literature was conducted for a 40-
year interval, which revealed 72 RT cases. They have classified
the cases based on the location of the tumor into 3 groups:
extra-renal non-CNS, renal, and CNS. The majority of the cases
were extra-renal non-CNS RT (33/72) and renal RT (27/72). CNS
RT was the minority group (12/72) [19] . This case report is
a case of perinatal/congenital AT/RT due to the presence of
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Fig. 5 – Postsurgical selected cross-sectional axial and coronal images without contrast showed further increase in the 
tumor size, worsening of the hydrocephalus and midline shift 

 

 

 

 

 

 

 

 

 

 

left facial weakness documented at the time of birth, which
indicates that an underlying lesion was likely present at that
time. 

Currently, there is no universally standard therapeutic
regimen for AT/RT due to its rarity and being a relatively
new recent pathology. However, the central component
of the treatment has been surgical removal of the tu-
mor followed by radiation and chemotherapy. Radiation
treatment, including proton therapy, has demonstrated a
favorable outcome in the treatment of AT/RT by limiting local
and metastatic tumor progression, especially if implanted
early [20] . 
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To best of our knowledge, there is no prior case report of
unusual AT/RT behavior with features of petrous involvement,
namely the inner and middle ear structures, with rapid pro-
gression in size complicated by cerebral infarction. AT/RT car-
ries poor prognosis when compared with other pediatric brain
tumors such as medulloblastoma, other embryonal tumors,
and ependymoma [21] . Age below 2 years has been demon-
strated to be a poor prognostic factor likely due to different
treatment options feasibility in an older age group. Moreover,
tumor size, brain parenchymal invasion, and metastasis are
determinants of the resectability, and hence prognostic deter-
minants [22] . 
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