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ABSTRACT

PURPOSE: In the current report, we describe a case of an extramedullary ependymoma involving a lumbar nerve root near conus medullaris. Spinal
ependymomas commonly present as intramedullary tumors in the cervical or thoracic cord or as tumors arising from the conus medullaris or the filum
terminale. In this case, we showed an extramedullary conus ependymoma involving a lumbar nerve root with filum terminale attachment.

CASE PRESENTATION: A 69-year-old woman presented with lower back pain, but without sensory disturbance or motor weakness in her lower
extremities.

CLINICAL ASSESSMENT: Magnetic resonance imaging revealed an intradural mass at T12-L1 at the conus medullaris, which was totally resected.
Histopathology revealed a non-myxopapillary ependymoma (WHO grade 2). Postoperatively, the patient did well and displayed no neurological deficits.
Moreover, no radiotherapy was required.

CONCLUSIONS: This report documented a rare case of intradural extramedullary ependymoma located at the conus medullaris, involving the lumbar

nerve root, and attached to the filum terminale. Although extramedullary ependymomas at this region are more frequently classified as myxopapillary,

histopathological examination revealed this tumor as a non-myxopapillary ependymoma.
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Introduction

Ependymomas are generally slow-growing tumors that originate
from ventricle walls or from the spinal canal and are composed
of neoplastic ependymal cells. Intradural neoplasms represent
approximately 45% of all spinal cord tumors and can be classified
as either intra- (5%) or extramedullary (40%).! Ependymomas
are the most frequent primary intramedullary tumor, occupy-
ing approximately 60% of all intramedullary neoplasms.? In the
conus medullaris and cauda equina region, the most common
intramedullary tumors are myxopapillary ependymomas®; the
frequency of which is about 9-13%* among all ependymomas.
These tumors can originate from ependymal glia of the filum
terminale and cauda equina and have smooth circumscription
because of a connective tissue capsule. However, once the encap-
sulation breaks down, the tumors infiltrate or adhere to spinal
nerve roots.? In this report, we describe a case of an extramed-
ullary conus ependymoma involving a lumbar nerve root with
filum terminale attachment. Upon histopathological examina-
tion, we determined that this tumor was not a myxopapillary
ependymoma, but was a WHO grade 2 ependymoma.

Case Report
A 69-year-old woman presented with a one-month history
of lower back pain. She noted this pain at rest and during

exercise, but had no lower limb weakness, numbness, or uri-
nary disorder. On examination, the patient exhibited full
strength in both the lower limbs and displayed no sensory
disturbances. However, she had a diminished reflex grading
of her bilateral patellar and Achilles deep tendon reflexes, and
Babinski reflex was completely absent.

A lumbar spinal X-ray did not reveal any degen-
erative lumbar spinal diseases. However, thoracic—lumbar
spinal magnetic resonance imaging demonstrated a homoge-
neously enhancing focal intradural extramedullary lesion at
T12-L1 near the conus medullaris (Fig. 1A-E).

'The patient underwent a T11-L1 laminectomy. After dura
mater was exposed and incised, the local arachnoid membrane
displayed adhesion and thickening to the dura in the dorsal
aspect of the tumor (Fig. 2). Microforceps and microdissec-
tors were used to carefully make a dissection between the dura
and arachnoid membrane. An incision was then made in the
arachnoid membrane. After retracting these membranes with
stay sutures, a well-encapsulated, eccentrically located tumor
was exposed. The tumor was carefully lifted, but was not freed
because of its large size and adhesion to the filum terminale
and lumbar nerve root (Fig. 3). After debulking the tumor via
an ultrasonic surgical aspirator, it became clear that a lumbar
nerve root was passing through the ventral surface of the tumor,
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Figure 1. (A) Sagittal T1-weighted image demonstrated isointensity
intradural mass at T12—L1. (B) Sagittal T2-weighted image demonstrated
iso or slightly high-intensity intradural extramedullary mass at T12—-L1
near the conus medullaris. (C) Coronal post-gadolinium T1-weighted
image showing that the congestive pial vein extended to the level of

T11 (white arrow). (D) Sagittal post-gadolinium T1-weighted image
demonstrated a 28 x 14 mm enhanced intradural extramedullary mass at
T12-L1 near the conus medullaris. (E) Axial post-gadolinium T1-weighted
image demonstrated that the tumor had compressed the conus
medullaris to the left ventral side.

Figure 2. After opening the dura mater, adhesion between the arachnoid
membrane and dura mater was confirmed in the dorsal aspect of the
tumor (black arrow).

just rostral to the caudal side. Additionally, the region where
the tumor had attached to the filum terminale was abnormally
thin (Fig. 4). The nerve root was carefully peeled from the
tumor surface, and coagulation and sectioning of the thin filum
terminale allowed for complete tumor removal. During surgery,
motor and somatosensory evoked potentials and nerve integ-
rity were monitored and revealed no signs of alarm.
Histological examination showed perivascular pseudoro-
settes unique to ependymoma, but showed no mucin unique

Figure 3. Macroscopic appearance of the tumor at surgery: the tumor
had involved a lumbar nerve root and attached to the filum terminale.
The double black arrows indicate the lumbar nerve root that had been
encompassed by the tumor.

Figure 4. The tumor had not adhered to the conus medullaris (white
arrow). Additionally, the tumor had attached to the filum terminale, which
was determined to be remarkably narrowed (black arrow).

to myxopapillary subtype. It confirmed non-myxopapillary
ependymoma (WHO grade 2) with a Ki-67 index of 1-3%
(Fig. SA-C). The patient experienced improvement in her
lower back pain after surgery, and no new neurological defi-
cits were noted during the postoperative period. Postoperative
radiotherapy was not conducted because the tumor was radi-
cally resected.

Discussion

Intradural extramedullary ependymomas are extremely rare
except for those located within the filum terminale or conus
medullaris.>>® This is because a few nerve fibers, which prob-
ably represent rudimentary second and third coccygeal nerves,
adhere to the outer surface of the filum terminale; further-
more, the central canal of the spinal cord extends downward
into the filum terminale for 5 or 6 cm beyond the conus med-
ullaris.” Ependymomas originate from the ependymal or sub-
ependymal cells that line ventricular walls and the central
canal of the spinal cord.

Myxopapillary ependymoma is a rare and distinct vari-
ant of ependymoma with a tendency for local recurrence and
metastasis. They occur most commonly in the filum terminale
or conus medullaris region, with non-myxopapillary subtypes
accounting for less than 30% of all ependymomas in this area.®?
Furthermore, there have been only two reports documenting
ependymomas with spinal nerve root involvement>1 (Table 1).
It is extremely rare that a non-myxopapillary ependymoma
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Extramedullary conus ependymoma

Figure 5. (A) Perivascular pseudorosettes were identified (black arrow). There were no features unique to the myxopapillary subtype, such as mucin
(hematoxylin and eosin, original magnification x 100). (B) Image showing tumor cells immunoreactive for GFAP is focal (original magnification x 100).
(C) Ki-67 immunostaining of the tumor showing a mitotic index of 1-3% (original magnification x 200).

Table 1. Clinical features of patients with extramedullary ependymomas near the conus medullaris and spinal nerve root.

OUTCOME

AUTHOR DATA AGE GENDER LOCATION PRESENTATION OPERATION ADJUNCTTX WHO GRADE
Moser FG et al 1992 31y Female L2-3 LBP + Laminectomy: None Myxopapillary No neurological
Radiculopathy + complete ependymoma: deficit
resection grade 1
Bonfield CM etal 2011 87y L2 LBP + Laminectomy: None Non-myxopapillary No neurological
Radiculopathy + complete ependymoma: deficit
resection grade 2
Moriwaki Tetal 2012 69y Female T12-L1 LBP + Laminectomy: None Non-myxopapillary No neurological
Radiculopathy — complete ependymoma: deficit
resection grade 2

Abbreviations: Tx, treatment; y, year; LBP, lower back pain.

(WHO grade 2) would be located near the conus medullaris
and, further, would involve spinal nerve root with attachment
of the filum terminale.

In this case, the patient presented with lower back pain
and no radicular pain. In the operative view, the adhesion was
located between tumor planes and meningeal membranes,
including the arachnoid and dural membranes around the

tumor. Furthermore, attachment to the filum terminale had
caused degeneration and thinning of this tissue. We specu-
lated that the patient’s lower back pain might be caused by this
adhesion, similar to what was seen in tethered cord syndrome,
or the compression for conus medullaris.

Ependymomas have been reported in different parts of
the body, including the broad ligament, omentum, ovaries,
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and mediastinum.! Once the tumor loses its circumscription,
it infiltrates to nearby regions or disseminates via the cerebral
spinal fluid. In the current case, the ependymoma likely origi-
nated from the filum terminale since we observed this region
being extremely narrowed during operation. Moreover, the
tumor had not adhered to the conus medullaris, only attaching
to the filum terminale and lumbar nerve root. Therefore, along
with schwannomas, meningiomas, neurofibromas, and para-
gangliomas, ependymomas should also be considered in the
differential diagnosis of intradural extramedullary tumors.'

Both spinal ependymomas and myxopapillary subtypes
are reported to hemorrhage more frequently.” Once a tumor
at the conus medullaris or filum terminale begins to bleed,
acute cauda equina syndrome may occur and could result in
permanent neurological disturbances, including sphincter mal-
function. Consequently, complete resection of these tumors
should be attempted, even in patients not experiencing severe
symptoms. Furthermore, if only partial tumor resection can be
accomplished because of adhesions and/or other factors, post-
operative radiotherapy may be required.>”!3

In conclusion, our current report documented a rare case
of intradural extramedullary conus ependymoma located near
the conus medullaris, involving the lumbar nerve root and
attached to the filum terminale. Although extramedullary
ependymomas at this region are more frequently classified as
myxopapillary, histopathological examination revealed this
tumor as a non-myxopapillary ependymoma (WHO grade 2).
Complete resection was accomplished; postoperative radio-
therapy was therefore not required. Therefore, in the face of a
unique and rare tumor case, we were able to perform success-
ful surgical intervention.
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