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INTRODUCTION:

Myxopapillary ependymoma (MPE) is a distinct type of
spinal cord ependymoma that has a predilection for the
lumbosacral region.' 13% of all spinal ependymomas are
comprised of these tumours, and these tumours account for
90% of all tumours in the conus medullaris.”’
Myxopapillary ependymoma is a benign slow-growing
neoplasm according to the world health organization
(WHO) classification. It has been classified as Grade’.
Myxopapillary ependymomas comprise 1% to 5% of all
spinal neoplasms. The age of onset varies between 30 and
50 years, and the mean age of presentation is 35 years.
Myxopapillary ependymoma is commonly located in the
lumbosacral spine segment, commonly in the conus
medullaris and cauda equine regions. Other locations
include the cerebral ventricles and the brain‘; however, they
are also present rarely in uncommon locations without any
primary lesion in the spinal cord, such as subcutaneous or
deep soft tissue.” As it is encapsulated and a slow-growing
tumour, surgical excision without capsule rupture is
generally curative.’ Surgical resection is the primary mode
of treatment, and the goal is to achieve complete resection
while minimizing postoperative neurological deficits. The
extent of the surgical resection is variable and complex
because of the anatomical relationship of these tumours to
the surrounding nerve roots and conus medullaris. The
strategic location of MPE in the conus-cauda area and the
fact that these lesions present late with attachment to
eloquent neural structures and extensive local disease are
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limiting factors in the completeness of surgical resection.™
Though Myxopapillary ependymomas are an uncommon
primary neoplasm, it has been seen to have higher
recurrence rates.” Tumours with anaplastic features are
sporadic, and they usually have a high recurrence rate with

poor clinical outcomes and tend to metastasize."’

Myxopapillary ependymomas can occur at ectopic sites,
such as the sacrum and in the presacral tissue where
ependymal cells may be found. These ectopically located
tumours have a worse prognosis and a higher rate of
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intracranial,

extraneural metastasis. Sacrococcygeal,
and soft tissue myxopapillary ependymomas have been
described, as well as extra neural metastases in the lungs,
pleura, liver, and thoracic and abdominal lymph nodes."
Case series on extradural ependymomas showed a higher
local recurrence rate (60% for presacral and 25% for
tumours on the dorsal aspect of sacrum) compared with
classical MPEs, with a mortality rate of up to 50% in one
case of local recurrence” and a 100% 5-year mortality if
metastases occur. Giant sacral MPEs may require resection,
lumbopelvic reconstruction, and fusion, followed by
radiotherapy.” Intradural lumbosacral ependymomas can
spread throughout the central nervous system but rarely
metastasize beyond it. In contrast, extradural ependymomas
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seldom disseminate within the CNS but pose a significant

risk for systemic metastases."’
CLINICALPRESENTATION:

Myxopapillary ependymomas do not show specific clinical
presentation and offer a similar presentation as that of other
intradural tumours located in the region of the filum
terminale.' The presenting symptoms are related to the size
of'the tumour, the site of presentation, and the local extent of
the tumour. A sluggish and slow clinical course is a
characteristic of myxopapillary ependymomas. The
majority of the patients have a nonspecific presentation.
Thus, patients often experience symptoms for months to
years before diagnosis . Patients usually complain of
radicular and back pain worsening during the night and in
the lounging position.,' Myxopapillary ependymomas may
patients show motor, sensory, urinary, and gait
abnormalities.' They may also present with enlargement of
neural foramina, scoliosis, and scalloping of the vertebral
body. Sudden worsening of the symptoms may occur
secondary to haemorrhage with leg weakness and sphincter
disturbances. However,' Saadah M et al. conducted a study
in which some patients presented atypical presentations like
haemorrhage, intracranial hypertension, low CSF sugar,

hydrocephalus, acute autonomic crisis, and STADH.
Diagnosis of Myxopapillary Ependymomas:
Radiology:

Magnetic resonance imaging (MRI) is the best imaging
modality for diagnosing myxopapillary ependymoma
because of its superior soft-tissue contrast. Other imaging
modalities include plain radiographs and computed
tomography (CT) scans. Plain radiographs and CT scans
reveal scalloping of the vertebral bodies secondary to the
expansion of the spinal canal caused due to sizeable
myxopapillary ependymoma.

Magnetic resonance imaging identifies the extent of the
tumour and its relationship to intraspinal structures.””*' On
magnetic resonance imaging. The lesion is isointense to
hypointense on T1 and hyperintense on T2 (figure la).
Sometimes the tumour may show T1 hyperintensity owing
to its mucin content. Superficial siderosis is nonspecific but
reflects its vascular nature. On postcontrast imaging, robust
enhancement is present.” Hemorrhage and cyst formation
are common features that contribute to signal
inhomogeneity.” This may vary from hypointense on T2

with heterogeneous diffusion restriction and lack of post-
contrast enhancement, as was seen in the study by Albadr F

etal.”

On imaging, tumours do contain certain features that help
suggest the diagnosis.

These features include;

a. An intradural extramedullary thoracolumbar mass
extending several vertebral levels in the lumbar and sacral
canal.

b. Mass hypointense to isointense on T1-weighted images.
c. Itis hyperintense on T2-weighted images.

d. Cystic rostral or caudal degeneration in 50% of cases.
Differential Diagnosis of MPEs on Radiology:

The differential diagnosis for small myxopapillary
ependymomas on radiology include; Schwannoma, Sub
ependymoma, Astrocytoma, Hemangioblastoma and
Ganglioblastoma.

The differential diagnosis for large myxopapillary
ependymomas on radiology include; Aneurysmal bone cyst,
Chordoma, Plasmacytoma, Metastasis and Giant cell
tumour.

On MRI, Schwannomas are isointense to hypointense on
T1-weighted images and are heterogeneous with the
hyperintense signal on T2-weighted images.” Sub
ependymomas are hypointense on T1 weighted images,
whereas they are hyperintense on T2 weighted images, but
they lack distinctive imaging features from other neoplasms
of glial origin. Astrocytomas usually are eccentrically
located with infiltrative edges and show hypo to iso
intensity on T1 images and hyperintensity on T2 images on
MRI. Hemangioblastomas on MRI are isointense as other
tumours; however, with gadolinium contrast, they show an
enhancing tumour nodule which is homogenous, whereas,
on T2, they show peritumoral oedema along with syrinx
mostly. Gangliogliomas on MRI are often heterogeneously
hyper to hypointense on T1 images, which is distinct from
the other gliomas, whereas, on T2 images, they are
hyperintense with absent peritumoral oedema. Metastatic
lesions on MRI show two types of intensity patterns on T1.
Either they are homogenously enhancing, or they show a
ring-like pattern owing to central necrosis in some cases
where, as they are almost always hyperintense on T2.
Chordomas on MRI show hyperintensity due to
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haemorrhage, myxoid and mucinous areas. At the same
time, they are hypo(due to fibrous tissue and hemosiderin)
to hyperintense (due to high water content) on T2.
Plasmacytomas are hypointense on T1 and hyperintense on
T2, with the bony trabeculae showing hypointensity on T2.
Giant cell tumour On MRI imaging shows hyperintensity,
whereas they show low to intermediate intensity on T2.

HISTOPATHOLOGY OF MPEs:

"Squash Cytology Features For Quick Diagnosis In
MPEs:"

On crush cytology, myxopapillary ependymoma displays
high cellularity and a papillary pattern with fibrovascular
cores. Some clusters of cells are arranged in pseudorosettes
with a central myxoid to a hyaline area surrounded by a
radial layer of cuboidal to columnar cells. Hyaline globules,
fibrillary cytoplasmic structures, and myxoid material may
also be seen. The nuclei of these cells are round to oval with
speckled chromatin. Intranuclear inclusions, nuclear
grooves, cytologic atypia, or mitotic activity are usually
absent (figure 1b). According to a study by B radly DP et al.,
the cytological features included round to spindle cells
arranged in clusters, dispersed singly along with focal
papillary and adenoid cystic-like areas. The cells had
indistinct cytoplasmic borders with delicate cytoplasm,
oval to plump nuclei with finely dispersed chromatin. In
addition, the stroma is comprised of thick metachromatic
material .

Fine Needle Aspiration Cytology of MPEs:

On guided FNAC of Sacro lumbar lesion, Kulesza P et al.
found that cytological features are similar to those seen in
squash smear with a biphasic tumour with both epithelial
and stromal elements. The epithelial element comprises
loosely cohesive clusters and papillae with fine chromatin
and cytoplasm with indistinct cytoplasmic borders; the

stroma consists of thick fibrillary hyaline globules. ***

Macroscopic Features:

Myxopapillary ependymomas are sausage-shaped and
often encapsulated. They are soft in consistency and reddish
to purplish.” Sometimes, mucinous degeneration and
haemorrhage may be seen in these tumours.™

Microscopic Features:

A papillary architecture histologically characterizes
myxopapillary ependymomasblood vessels surrounded by

cuboidal to spindled glial cells in the papillae's centre. The
stroma is myxoid and often Alcian blue-positive.” Vascular
hyalinization and other degenerative changes are often
prominent(figure 1¢ & 1d). Some tumours may show amore
compact fascicular pattern with occasional perivascular
pseudorosettes with mucin-rich microcysts.

In some cases, the tumour may exhibit rounded to spiculated
collagen balloons, and mitotic figures are usually scarce.
Endothelial proliferation and necrosis are absent. In isolated
case reports, some authors have described anaplastic and
giant cell variants of myxopapillary ependymomas. As per
the WHO, the tumour is Grade °>. Sometimes in children, it
may behave aggressively and shows poor clinical outcome
in partially resected tumours.

Differential Diagnosis of MPEs on Histopathology:

The differential diagnosis of filum terminale and small
conus myxopapillary ependymomas include Meningiomas,
Schwannoma, Metastatic carcinoma and Paraganglioma.

Fibrous Meningioma and Schwannoma: The fibrillary
variant of myxopapillary ependymomas may be confused
with fibrous meningioma; however, stainable mucin in
myxopapillary ependymoma helps it to differentiate from
meningiomas and schwannomas which rarely produce
mucin. The epithelial and papillary variants of
myxopapillary meningioma may mimic carcinoma or
meningioma. Still, the myxopapillary ependymomas lack
malignant cytology and are focally fibrillar, and on IHC,
GFAP stain helps to differentiate it from above.

Paragangliomas can mimic myxopapillary ependymomas.
However, the presence of mucin and absence of secretory
granules, along with chromogranin-A negativity and GFAP
positivity, helps to confirm the diagnosis.

The differential diagnosis of a sizeable myxopapillary
ependymoma responsible for sacral destruction includes
Aneurysmal bone cyst, Chondrosarcoma, Chordoma, Giant
cell tumour and Metastatic carcinoma.

However, from the above lesions, imaging and lack of
cytological atypia, focally fibrillar background, on THC
lower Ki67 and GFAP positivity help establish the
diagnosis.

Immunohistochemistry:

An immunohistochemical study is frequently required to
distinguish myxopapillary ependymoma from other
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neoplasms. The tumour cells are often positive for S-100,
GFAP, CD99, and COX-2. However, they are harmful to
epithelial membrane antigen (EMA), but some may
demonstrate punctate cytoplasmic staining. They may show

5.7.8,18,20

focal positivity for CK and expression of CK
AE1/AE3, which may create difficulty in distinguishing it
from metastatic carcinoma; however, these should not be
interpreted as markers for metastasis without GFAP
negativity in the tumour, they can also show positivity for

NSE in cases of neuroglial differentiation. *
Molecular profile:

Myxopapillary ependymomas arise from the ependymal
glial cells of the filum terminale. No risk factors for the
development of this tumour have been described.
Coccygeal medullary vestige or extradural remnants of
filum terminale are thought to give rise to extradural
myxopapillary ependymomas™. These tumours usually
harbour loss-of-function/NF* mutations or deletions.” A
study conducted by Zeng H et al. found that these tumours
had higher expression of HOX genes and IncRNA
HOTAIR™ In another study by Omerhodzic ' et al., the
HOXB" gene, a molecular signature of these tumours, was
more specific and equally expressed in pediatric and adult
tumours.” Expression of the HOXB13 gene was found to be
limited to the nucleus by Stephen JH et al.” In Omerhodzic I
et al. study; it was also found that these tumours had low
MIB-1, index, and expression of Epidermal growth factor
receptor (EGFR) protein was associated with poor clinical

outcomes in intracranial MPEs. **
TREATMENTAND MANAGEMENT:

There are no definitive treatment guidelines owing to the
rarity of myxopapillary ependymomas. The consensus is
that surgical excision is the preferred initial treatment
modality. Early detection and treatment of patients
affected by myxopapillary ependymomas is crucial to
achieving optimal patient outcomes. Complete surgical
resection is the best treatment modality for myxopapillary
ependymoma, which is associated with a full resolution of
the tumour for most patients.”* Early surgery should be
performed to guarantee better postoperative outcomes.39
Complete resection of the tumour may be hazardous if the
tumour involves the conus medullaris or is interlaced with
the surrounding nerve roots of the cauda equina. Surgeons

should be cautious since nerve roots may penetrate the

tumour directly.”

Adjuvant radiotherapy is recommended in the case of
subtotal resection; however, chemotherapy is used in young
children, who are more prone to side effects from radiation
therapy. * Although chemotherapy has been suggested as a
potential treatment to prevent a recurrence of these tumours.
Its efficacy has not been established.” Radical surgery for
myxopapillary ependymoma has been associated with a
favourable outcome in children and adults, as with other
spinal cord ependymomas.” Long-term survival is better in
the case of gross total resection of myxopapillary
ependymoma rather than subtotal resection."*

ADJUVANT RADIOTHERAPY:

Owing to the benign and slow-growing nature of the
tumour, the therapeutic benefits of radiotherapy for
myxopapillary ependymomas are still debated. In one of the
studies, after total or subtotal resection, there was no
difference in irradiated versus nonirradiated
patients.40Some of the studies have reported the benefit of
postoperative radiotherapy for patients who had subtotal
resection of myxopapillary ependymoma due to high-risk of
long-term recurrence in these patients"“* Other studies
demonstrated that radiotherapy is significantly more
beneficial in the case of sub totally resected myxopapillary
ependymomas smaller than 6¢cm in diameter compared to
larger tumours (58% versus 92% 5- and 10- year
progression-free survival). It has been found that high-risk
cases (STR or questionable GTR) should be considered for
postoperative RT because of the chances of recurrence
considering the proposed benefits of adjuvant treatment.”
Some studies have also reported metastasis of these tumours
to the spinal cord (9%) and brain (6%) in children, after
partial resection and absence neoadjuvant radiation
therapy.”

PROGNOSIS:

To predict the natural history, the likelihood of recurrence,
or metastases, neither the histopathology nor the MIB-1
index appears helpful. Patients should be followed for
monitoring tumour recurrence; even if a gross total
resection was accomplished, postoperative serial magnetic
resonance imaging is advised. Recurrence rates of 10% to
19% have been reported in patients who underwent gross
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. 1,40
total resection.

Tumour recurrence and dissemination may occur despite
the good results of surgery. Clinical history of less than one
year, the extent of resection, atypical histology, and lesions
extending into the substance of the spinal cord is associated

with Local recurrence and metastases.”*"

Myxopapillary
ependymomas are central nervous system tumours with
long-term survival rates and a tendency for local recurrence.
However, cerebrospinal fluid dissemination and even
systemic metastases may be seen.” Myxopapillary
ependymomas may occasionally show aggressive
behaviour. Local progression is common and systemic
metastases more commonly involving lungs have also been
described. For tumours with primary extraspinal location,
systemic dissemination is more common.' Patient with
myxopapillary ependymoma has excellent 5-year overall
survival rates varying from 90% to 100%. Patients of
myxopapillary ependymoma who underwent gross total
resection have a good prognosis, with a mean survival time
of 19 years." Although rarely encountered in children,
myxopapillary ependymomas have An aggressive clinical
course with an increased risk of recurrence, and
dissemination is seen in children although it is rare in
children. The reason for this more aggressive course in
children is unclear.

COMPLICATIONS:

En-bloc removal of encapsulated myxopapillary
ependymomas of the filum terminale has lower
dissemination rates (10%) than myxopapillary
ependymomas removed piecemeal(19%).1 Rupture of the
capsule of myxopapillary ependymoma during surgery may
result in cerebrospinal seeding and dissemination.
However, other complications like neurological deficits,
pulmonary embolism, wound infections, cerebrospinal
fluid leakage, cysts, paraplegia, kyphosis and scoliosis may
also occur . Dissemination and treatment failure may
occur in 30% of the cases.”" Extension of myxopapillary
ependymoma into the substance of the spinal cord, a clinical
history of less than one year, the extent of resection, and
atypical histology of the tumour are associated with
increased risk of recurrence and metastases.”

CONCLUSION:

Although myxopapillary ependymomas are classified as

benign tumours, dissemination and local recurrence pose a
significant challenge in their clinical treatment. Therefore, a
close follow-up of the patients with myxopapillary
ependymomas is mandatory to detect local recurrence or
spread of the tumour.
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