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Abstract: Leptomeningeal enhancement in children without a mass lesion usually leads to a diagnosis of
infectious meningitis. Atypical teratoid/rhabdoid tumor (AT/RT) is a rare, highly malignant central nervous
system tumor typically presenting as an expanding mass, with secondary leptomeningeal involvement. We
report a 19month old girl presenting with encephalopathy, opisthotonus and left facial palsy. MRI brain with
contrast showed leptomeningeal enhancement of suprasellar cisterns and multiple cranial nerves bilaterally,
without evidence of a definite mass. MRI spine showed diffuse smooth enhancement of the cauda equina with
a small enhancing extradural lesion at T7. Cerebrospinal fluid studies (CSF) showed pleocytosis (monocytic
predominance), markedly elevated protein and undetectable glucose. Cytology showed no malignant cells.
She was initially misdiagnosed with tubercular meningitis, but showed no improvement on antitubercular
therapy. An extensive infectious work up, including tuberculosis and fungal infections, remained negative. A
brain biopsy led to the final diagnosis of ATRT. In conclusion, even though infectious meningitis is the most
likely etiology of leptomeningeal enhancement in pediatrics, an atypical presentation should raise a concern
for possible neoplastic process. Diffuse leptomeningeal features and cranial neuropathies should prompt an
investigation for AT/RT as a possible cause especially in young children.
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1. INTRODUCTION and spinal fluid studies. She showed no
improvement on antitubercular therapy and an

Atypical teratoid/rhabdoid tumor (ATRT) is a
rare, highly malignant central nervous system
tumor typically presenting as an expanding
mass, with  secondary  leptomeningeal
involvement [1]. It usually presents in young
children less than 3 years old, even though
reported in adults too [1, 2]. Leptomeningeal
enhancement in children without a mass lesion,
with normal blood counts, usually leads to a
diagnosis of infectious meningitis. We report
here the case of a toddler presenting with
encephalopathy, dystonia and multiple cranial
nerve deficits. She was initially misdiagnosed
with tubercular meningitis based on imaging
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extensive infectious workup was negative,
prompting a brain biopsy which led to the final
diagnosis of AT/RT. The clinical presentation of
AT/RT can be variable and imaging does not
always help distinguish it from other CNS
tumors and infections. Histologic,
immunohistochemical, and cytogenetic studies
are typically needed to make the diagnosis. The
loss of INI1 expression by
immunohistochemical staining and detecting
SMARCBL1 deletions via FISH studies helps
confirm the diagnosis of AT/RT [2, 3]. The long
term survival rates are poor even with
aggressive multimodal therapies [4, 5].
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2. CLINICAL SUMMARY

A nineteenmonth old Caucasian female
presented with a two week history of vomiting
without fever or diarrhea. Over the next few
days she got progressively less active and
somnolent, with episodes of back arching.

Initial MRI of the brain without contrast
wasnormal. CSF showed WBC of 20 with
monocytic predominance, Protein was 88 and
Glucose was undetectable. She was found to
have Ecoli UTI so treated withceftriaxone.

No significant clinical improvement was seen
over the next week so MRI brain was repeated
with ~ contrast.  This  showed  diffuse
leptomeningeal enhancement of right suprasellar
cistern, right sylvian fissure, right temporal and
frontal lobes along with contrast enhancement
of bilateral optic nerves, chiasm, radiation,
bilateral trigeminal, left facial and vestibulo-
cochlear nerves. Right basal ganglia contrast
enhancement along with diffusion restriction
was also noted (Figure 1 A, B, C)

Repeat CSF testing a week after initial studies
showed an increase in WBC from 20 to 56 and

protein increased from 88 to 118, CSF Glucose
remained undetectable.

Father had recently traveled to Singapore and
Dubai but asymptomatic. Paternal grandmother
had a chronic cough with recent travel to Italy
and the Mediterranean. The patient was healthy
with no significant past medical history besides
atraumatic non displaced skull fracture 6 months
ago. Based on imaging/CSF findings and
potential exposure, a presumptive diagnosis of
tubercular meningitis was made and she was
started on empiric anti-tubercular treatment with
Rifampin,  Isoniazid, = Pyrazinamide and
Ethionamide along with B6 supplementation.
Dexamethasone was started to reduce
inflammation.

Our patient continued to progressively get worse
on antibiotics. Her Neurological exam showed
right sided relative afferent pupillary defect
(RAPD), left facial palsy, brisk symmetrical
reflexes, and good strength. She was able to
walk independently but with neck stiffness and
opisthotonic posturing of the lumbar area.
Normal funduscopic and retinal exam noted by
ophthalmology.

Figurel:Diffuse leptomeningeal enhancement in ki ain and spine, including cranial nerve involvement.

3. DIFFERENTIAL DIAGNOSIS AND FURTHER
WORKUP

Her PPD (purified protein derivative) test and
mycobacterium tuberculosis PCR on CSF were
both negative. Quantiferongold was negative for

TB. Chest X-ray was normal. She was also
tested negative for HIV, Mycoplasma,
Cryptococcus, Histoplasma, Lyme, syphilis,

Lympho-Chorio-Meniningitis virus, Leptospira,
Brucella, Toxoplasma and EBV. Broad range
PCR for bacteria, fungi and AFB was negative.
ACE (angiotensin converting enzyme) level in
serum and CSF was not elevated, ruling out
sarcoidosis. Anti NMDA receptor antibody
testing and autoimmune encephalitis panel was
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negative. CSF oligoclonal bands were absent,
myelin basic protein was within normal range.
IgG synthesis rate was elevated at 53.7 with an
highly elevated CSF albumin at 280, Elevated
albumin index at 77, all indicating a moderate to
severe breakdown of blood-brain barrier

As there was worsening of lumbar spine lordosis
with arching, MRI of the brain along with MRI
of the entire spine was repeated. This showed
stable lesions in the brain, but new diffuse cauda
equina enhancement (Figure 1D). Repeat
lumbar puncture showed increase in WBC to
106, increase in protein to greater than 600 with
albumin predominance on CSF electrophoresis
and a normal serum electrophoresis. CSF
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cytology showed atypical cells with occasional
pyknotic nuclei and mitotic figures. Flow
cytometric studies demonstrated CD3 positive
T-cells with monocytic macrophages; B-cells
were polyclonal by light chain distribution. No
blasts were identified.

No clear etiology was determined after an
extensive workup, therefore neurosurgery was
consulted for a brain biopsy. The right temporal
area grossly appeared as a firm, vascularized
and abnormal-appearing blanched tissue in pia
and subpia of temporal tip. Whitish-appearing
collection was present beneath arachnoid in
multiple sulci near the sylvian fissure.

The H&E sections showed a malignant tumor
involving the meningeal surface with focal
extension into the glial tissue (Figure 2A). The
malignant cells showed variable cohesiveness
and were medium to large with increased
nuclear to cytoplasmic ratios and eccentric,
large nuclei with irregular contours, and
occasional nucleoli (Figure 2B and 2C).
Immunohistochemical stains were performed;
the malignant cells were positive for vimentin
and showed focal positivity with cytokeratin and
epithelial membrane antigen. These cells were
negative for CD45 and CD20. A high Ki-67
index was observed. The tumor did not retain
INI1 nuclear staining (Figure 2D). Loss of
SMARCBL1 (INI1; 22911.23) expression was
detected by FISH. The morphologic,
immunophenotypic and FISH studies were all
supportive of the diagnosis of an atypical
teratoid/ rhabdoid tumor (AT/RT).

CT of the chest/abdomen, pelvis showed no
evidence of malignant lesions. Anti-tubercular
therapy was stopped and she was started on
chemotherapy according to the Dana Farber
AT/RT protocol. Due to significant side effects
of intensive chemotherapy without much
improvement, family decided to proceed to
palliative care.
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Figure2:A) H&E sections showing a malignant
tumor involving the meningeal surface with focal
extension into the glial tissue

B) & C) Higher resolution H&E showing variable
cohesiveness, increased nuclear to cytoplasmic
ratios and eccentric, large nuclei with irregular
contours

D) Absence of INI 1 nuclear staining
4. DISCUSSION

Atypical teratoid/ rhabdoidtumor (AT/RT) is a
rare, highly malignant CNS tumor primarily
occurring in children less than 3 years old. It
comprises of 1-2% of all pediatric brain tumors
[1] most commonly these tumors occur infra-
tentorially, with about two-thirds arising from
the cerebellum [2]. They have however been
reported in supra-tentorial locations including
the cerebral hemispheres, pineal gland region,
septum pellucidum and hypothalamus [2]. Up to
30% of tumors have disseminated at diagnosis,
with leptomeningeal spread being the most
common [3].

There are no specific imaging features for
diagnosis of intracranial AT/RT [3]. AT/RT tends
to be hyperdense on CT and enhances intensely.
Typically present as large heterogenous masses
often with some component of calcification,
hemorrhage or necrosis. Nodular, clumpy
enhancement of the leptomeninges, along the cord
and into the cauda equina may be seen given the
high tendency for disseminated leptomeningeal
disease [3, 4]. Our patient had an atypical
presentation with a primary leptomeningeal
AT/RT, without evidence of a solid intra-
parenchymal mass. Such a presentation has not
been reported in the literature, thus making this
rare diagnosis even more challenging.

The clinical presentation and imaging studies do
not definitively distinguish AT/RT from other
CNS tumors and infections, especially if given
an atypical presentation. Histologic,
immunohistochemical, and cytogenetic studies
helpconfirm the diagnosis [2]. A tumor with
histologic features including a loose, disordered,
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complex architecture with pleomorphic large
malignant cells showing eosinophilic cytoplasm,
large eccentric nuclei, and nucleoli would raise
concern for ATRT. Immunohisto chemical studies
for epithelial membrane antigen, vimentin, and
smooth  muscle actinwould typically be
immunoreactive in an AT/RT, while a PNET
would be negative for those markers [2]. Bi-
allelic  inactivation of the SMARCB1
(INI1/SNF5/BAFA47) gene on the long arm of
chromosome 22 is noted in a majority of ATRT
(SMARCATRT). In addition to observing loss
of INI1 expression by immunohistochemical
stain, SMARCB1 FISH studieshelp to confirm
the diagnosis by detecting SMARCBL1 deletions
[3, 4], as seen in our patient.

With an aggressive nature of AT/RT median
survival rates are reported to be only 6 to 17
months. Younger age and leptomeningeal
spread heralding poorer prognosis [5,6]. Various
treatment modalities, including multi-agent
chemotherapy, intrathecal chemotherapy and
radiotherapy have been utilized for children
with AT/RT, the results however remain
suboptimal with not much improvement in
survival rate [4]. High-dose chemotherapy
followed by autologous stem cell rescue (HD-
SCR) has been used to consolidate initial
chemotherapy in order to try to delay use of
radiation therapy. This has shown to have
improved survival in newly diagnosed patients
with AT/RT in a small case series [5]. With
better understanding of the molecular biology of
AT/RT new drug trials are in process targeting
the modulators of hSNF5/INI1 gene 1 (insulin
like growth factor, cyclin D, Aurora A and
tyrosine kinases) in hope to discover potential
therapeutic targets [7].

5. CONCLUSION

AT/RT is a very rare neoplasm and with a
diverse presentation. Even though infection is
the most common cause of leptomeningeal
enhancement without a primary solid mass in
the pediatric population, neoplasm should
remain on differential. Basilar enhancement
with multiple cranial nerve involvement should
make neoplasm higher on the differential. As

imaging and spinal fluid analysis may not lead

to diagnosis in most cases, tissue for
immunohistology should be obtained to
establish diagnosis.
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