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Abstract
Background Rhabdoid tumors are highly malignant tumors pre-
dominantly affecting the pediatric population.When these tumors
occur outside of the kidneys, they are referred to as malignant
extrarenal rhabdoid tumors (MERT), a rare highly aggressive
subtype. Less commonly, these tumors involve the neuro-axis.
Objective Here we present a case of a 15-year-old girl with
intradural MERTof the lumbosacral spine who presented with
back pain, sudden worsening of lower extremity strength, and
complete loss of bowel and bladder control.
Results The patient’s tumor showed loss of INI-1 and nega-
tive staining for cytokeratin AE1AE3, CD99, and SOX10.
Conclusions To our knowledge, there are no previous case re-
ports of MERTwith intradural lumbosacral spinal involvement.
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Case report

Malignant rhabdoid tumors are solid highly aggressive tumors of
childhoodmost commonly presenting in the kidneys [1, 2]. These

tumors are rapidly growing; painful masses occurring most fre-
quently in children less than 1 year of age, with a 5-year survival
rate of 20% [3–5]. When these tumors occur in the soft tissue
outside of the renal system, they are referred to as malignant
extrarenal rhabdoid tumors (MERTs), a rare subtype that portends
a grim prognosis [6, 7]. MERTs, unlike rhabdoid tumors, have
been found most commonly in the late adolescent and young
adult population [6, 7]. MERTs have been described throughout
the body including the paravertebral muscles, liver, heart, chest
wall, neck, and abdominal wall [5].

We present a case of a 15-year-old girl with an intradural
malignant extrarenal rhabdoid tumor of the lumbosacral spine.
There are a limited number of cases reported in the literature
describing MERTs in the spine and paraspinal region [8–14].
To our knowledge, this is the first reported case of an
intradural lumbosacral malignant extrarenal rhabdoid tumor.

History/exam

This is a case of a 15-year-old girl with past medical history of
Celiac disease and attention deficit disorder who presented with
back pain, sudden worsening of lower extremity strength, and
complete loss of bowel and bladder control. Per the patient and
her mother, the patient had been experiencing bilateral lower ex-
tremity weakness and numbness for 3 months, difficulty evacu-
ating stool for approximately 3 months, several episodes of
urinary/fecal incontinence for 1 week, and 30 lb weight loss over
the past 3 months. The patient’s symptoms began as decreased
sensation in her bilateral feet 3 months ago which progressed to
her bilateral calves. This was followed by progressive difficulty
with ambulation and maintaining urinary/fecal continence. The
patient underwent an emergent MRI cervical, thoracic, and lum-
bar spine which revealed a 14 cm × 3 cm × 3.7 cm intradural
lumbosacral mass extending primarily to the left S1–S3 neural
foramina to the sacral plexus and presacral region (Fig. 1). Given
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the patient’s clinical decline and radiological findings, the patient
was taken emergently to the operating room for surgical decom-
pression and debulking of the tumor.

Operation

Amidline lumbar incision was made and L3–L5 laminectomy
was performed. The underlying dura was found to be extreme-
ly tense. Immediately upon opening the dura with an 11 blade,
soft, gray friable tumor emanated through the incision under
high pressure. The CUSAwas brought into the field and used
to centrally debulk the tumor. Neuromonitoring was used
throughout the operation, and the nerve roots required signif-
icantly higher parameters to stimulate. Signals remained at
their baseline throughout the procedure. Once approximately
50% of the tumor was resected and the cauda equina was

sufficiently decompressed, it was decided to conclude the op-
eration as the goals of the procedure had been achieved.

Pathological findings

Tumor cells were diffusely positive for vimentin and partially
positive for actin. The tumor cells were negative for INI-1,
SOX10, cytokeratin AE1/AE3, and CD99. There were ap-
proximately 23 mitoses per 10 high-power fields and approx-
imately 15% necrosis (Fig. 2).

Postoperative course

Postoperatively, the patient’s motor exam improved to that of
ambulating with minimal assist by postoperative day 7.
Physical therapy and physical medicine and rehab worked
with the patient and felt that the patient had progressed well

Fig. 1 Pre-operative MRI lumbar spine T1 FLAIR (row 1), T1 with
contrast (row 2), and T2 (row 3). Midsagittal (column A) and left
parasagittal (column B) views depicting lumbosacral mass extending

through the left S1 and S2 foramina. Axial view of lumbosacral spine at
the level of L4 (column C), L5/S1 (column D), and S1 (column E)

Fig. 2 Hematoxylin and eosin
staining of malignant extrarenal
rhabdoid tumor 10× (a) and 40×
(b) showing round vesicular
nuclei with prominent nucleoli,
multiple areas of necrosis, and
numerous mitotic figures
throughout
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and did not require inpatient rehab. Hematology/oncology
was consulted immediately postoperatively to evaluate the
patient. Their workup and body PET scan did not reveal fur-
ther spread of the tumor from lumbosacral spine and
paraspinal areas. The patient at the time of this publication
was beginning therapy with hematology/oncology.

Discussion

Malignant rhabdoid tumor (MRT) was first believed to be a
rhabdomyosarcomatoid variant of Wilms tumor with a poorer
prognosis [1, 4]. Over time, MRT was further defined and un-
derstood to be separate from Wilms tumor and rhabdomyosar-
coma [8]. When MRT occurs outside of the renal system, it is
referred to asMERT.MERT has an older age of tumor onset but
a more grim prognosis than that of MRT [4, 6, 7]. Specific data
on 5-year survival is not available due to the rarity ofMERT [4].

In this case, based on the patient’s history of 30 lb weight
loss, location of the tumor, and MRI findings, our initial dif-
ferential diagnosis included malignant peripheral nerve sheath
tumor (MPNST), sarcoma, and plexiform neurofibroma.
MPNSTwas highest on the differential due to the weight loss,
rapid progression of symptoms, and foraminal widening
caused by the tumor on MRI.

The classic rhabdoid cells found on the pathology of
rhabdoid tumors are not pathognomonic and may occur in a
variety of tumors including sarcomas, carcinomas, and menin-
giomas [8]. MERTs are defined as having loss of INI-1, but
this may also occur in epithelioid MPNST and epithelioid
sarcoma.

This patient’s tumor had loss of INI-1. Negative staining
for INI-1 is a characteristic of MERT but not unique to it.
Negative staining for cytokeratin AE1AE3 and CD99 ruled
out epithelioid sarcoma. Negative staining for SOX10 ruled
out MPNST. This tumor was thus most consistent with MERT
given its pathology profile and clinical picture.

Based on the imaging and progression of the patient’s
symptoms over time, the tumor likely originated from the
paraspinal region and quickly spread via the sacral neural
foramina to the spinal canal and then along the nerve roots
intradurally. Once the tumor passed a critical mass, the
patient became symptomatic; first with urinary and fecal
incontinence. Over time, the mass continued to grow and
extend rostral leading to the patient’s sudden paraparesis.

To our knowledge, this is the first report of an intradural
lumbosacral MERT. This is a rare entity and need not be at
the top of a differential diagnosis, but proper workup for a
patient with symptoms suggestive of a mass lesion in the
intradural space should ultimately yield the diagnosis in a
timely fashion.
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