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INTRODUCTION: Spinal myxopapillary ependymomas (SME) are rare WHO grade Il neoplasms of the spinal cord. Despite their good
prognosis, they have a high propensity for metastasis and recurrence, although the presentation of SME as multifocal is uncommon.
CASE PRESENTATION: Here we describe a rare case of a 34-year-old man who presented with painful bilateral radiculopathy with
sexual dysfunction and altered sensation with defecation. The patient also reported worsening weakness of bilateral lower

extremities when climbing stairs. Biopsy results revealed multifocal SME in the lumbar and sacral spine that was treated with staged

surgical resection and post-operative focal radiation therapy.

DISCUSSION: We discuss and evaluate surgical resection and the role of postoperative radiotherapy for SME. We also review the

literature surrounding multifocal SME presenting in adults.
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INTRODUCTION

Spinal myxopapillary ependymomas (SME) are variants of
ependymomas that arise within the conus medullaris, cauda
equina and filum terminale and account for 27% of all spinal
ependymomas [1, 2]. Classified as World Health Organization
(WHO) grade Il tumors, SMEs are generally benign and demon-
strate slow progression [3].

SMEs have a male predominance and most commonly affect
individuals from 20-40 years old, although 8-20% of all SME cases
are pediatric [2, 4]. Symptoms typically precede the diagnosis of
SME by months to years and result from the spinal cord or nerve
compression manifesting as back pain, weakness and numbness
in extremities, sphincter dysfunction and sexual dysfunction [5, 6].

Optimal treatment for SMEs remains unclear. Current recom-
mendations include gross total resection (GTR) with preserva-
tion of the tumor capsule when feasible. If GTR is not obtained,
adjuvant radiation is usually pursued for local disease control
with acceptable outcomes [1, 7, 8]. Using this paradigm, SMEs
have a very good prognosis with a 5-year progression-free
survival (PFS) of 50% following GTR alone and 75% for surgery
followed by radiation [9]. Despite SMEs good prognosis,
recurrence is common after GTR (15.5%), occurring usually 3-6
years after resection [6, 7].

Aside from the progression of local residual disease, SMEs
have a high propensity for metastasis via cerebrospinal fluid
(CSF) pathways along the neural axis, resulting in potential
cranial and spinal sites of spread [6, 10, 11]. There are many
cases of SME resection that demonstrate drop metastasis on
follow up, requiring further surgical intervention [10, 12].
Whether or not this phenomenon is more common after

subtotal resection or in instances of capsular violation during
dissection remains unknown.

While CSF dissemination or “drop metastases” in SME is a
known phenomenon, the presentation of an SME with drop
metastasis at the time of diagnosis is uncommon, especially in
adults. There have been 14 previous cases described in English
language publications ranging from 2011 to 2020 of multifocal
myxopapillary spinal ependymoma (MPE) diagnosed at initial
presentation in adults [13-22]. Here we present a case of a 34-
year-old male presenting with multifocal myxopapillary ependy-
momas in the lumbar and sacral spine that underwent staged
resection for tumor removal. The patient provided written
informed consent and patient information was de-identified.

CASE PRESENTATION

A 34-year-old man with no past medical history presented to his
primary care physician with symptoms of low back pain with
bilateral radicular symptoms. The patient initially underwent
conservative management with physical therapy for 8 weeks
and standard pharmacotherapy of pregabalin for neuropathic pain
with minimal improvement in symptoms. However, the symptoms
of painful radiculopathy along the right posterolateral leg soon
returned and worsened along with the development of new,
persistent sexual dysfunction and altered sensation with defeca-
tion. The patient also reported worsening weakness of bilateral
lower extremities when climbing stairs. On physical examination,
the patient demonstrated slightly weakened right lower extremity
strength of 4/5 on knee flexion, plantarflexion, and dorsiflexion
along with right patellar hyporeflexia.
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Fig. 1 Pre and post-operative MRI. Pre-operative T1 weighted MRI with contrast (A) and T2 weighted MRI without contrast (B) demonstrating
the intradural extramedullary lesions extending from mid L1-L2 to L3 level within the anterior intradural space and an additional smaller
enhancing lesion occupying the majority of the sacral. Post-operative T1 weighted MRI with contrast (C) and T2 weighted MRI without

contrast (D) after two staged resections of the lesion.

The patient underwent contrast-enhanced MRI of the lumbar
spine which demonstrated a homogeneously enhancing intra-
dural, extramedullary lesion extending from mid-L1-L3 level within
the anterior intradural space, with an additional smaller enhancing
lesion occupying most of the sacral canal, and smaller nodular
focus of enhancement at the inferior aspect of the L3 vertebral
body within the anterior epidural space (Fig. 1). MRI of the brain
and total spine demonstrated no other lesions. Imaging features
were consistent with myxopapillary ependymoma and the
decision was made to proceed with surgical intervention in a
staged fashion. The conus lesion was targeted in the first stage
given the size of the lesion, the patient’'s symptoms, and its
proximity to the conus.

The patient underwent T12-L3 laminectomy and resection of
the largest component of the tumor during the first stage of the
procedure. The tumor was noted to be arising from the filum
terminale and was removed en bloc in standard fashion by
sectioning the filum terminale proximal and distal to the lesion.
The frozen section was consistent with myxopapillary ependy-
moma. The filum was followed to the small satellite lesion which
was noted to be arising from a nerve root suggesting its origin as
a drop metastasis. The decision was made to delay the second
stage pending final pathology.

Post-operatively the patient recovered without any complica-
tions, and postoperative MRI showed resection of spinal canal
lesion extending from L1-L2 and the nodular enhancement at L3
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with associated postsurgical changes (Fig. 1). There was no
evidence of residual nodular enhancing lesion to suggest residual
tumor at these levels.

Approximately five weeks later, the patient underwent L5-S1
laminectomies for resection of the sacral disease. Tumor in the
sacrum was noted to be diffuse and not attached directly to the
film. Tumor was debulked extensively, but ultimately small,
residual disease was left along the exiting S2 nerve roots
bilaterally.

Post-operatively, the patient did well with resolution of back
and leg pain but with persistent difficulty with erectile dysfunction
and perianal sensation. He received focal radiation therapy to his
spine from L1-S2 level to a dose of 5400 cGy in 30 fractions using
180cGy per fraction, beginning 6 weeks after his surgery.
Intensity-modulated radiation therapy (IMRT) was used to mini-
mize the radiation dose to critical structures including the
intestine, kidney, bone, and bone marrow (Fig. 2). Image guidance
was used to verify the accuracy of radiation delivery daily during
his treatment. At 6-month follow-up, the patient reported new
right lower back pain that radiated to the front of his inner thigh
and to the back of the knee. The patient denies any weakness or
difficulty with ambulation, and endorses improved bowel and
bladder incontinence, with very rare episodes of bladder
incontinence. Sexual (erectile) dysfunction has not improved from
the surgery. The Karnofsky Performance Status (KPS), measured at
the beginning of radiation treatment, was 90 and remained so
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Fig. 2 Intensity-modulated radiation therapy for Spinal Myxopa-
pillary Ependymoma. Intensity-modulated radiation therapy was
delivered to spinal levels L1-S2 (colored area) with a dose of
5400 cGy.

throughout radiation treatment. The patient was referred to a pain
specialist and urologist for further follow-up.

DISCUSSION
MPEs are a subtype of ependymomas, which are the most
common primary tumors of the spinal cord. They arise from
ependymocytes—glial cells that line the ventricles in the brain
and the central canal in the spinal cord. Ependymomas were
originally considered as four subtypes based on pathological
characteristics, including subependymomas, myxopapillary, ana-
plastic and conventional ependymomas; further broken down into
the cellular, papillary, clear cell, and tanycytic types [6, 13].
Recently, characterization has changed according to the WHO
2021 classification of tumors. Ependymomas are now classified by
a combination of histopathological characteristics, molecular
features, and anatomic location. Additionally, papillary, clear cell,
tanycytic, and anaplastic ependymomas are no longer listed as
subtypes in the WHO 2021 classification. MPEs, previously WHO
grade |, remain as a tumor type in the new classification system;
however, they are now considered grade Il tumors since they have
similar recurrence to conventional spinal ependymomas [3].
MPEs are most commonly located in the lumbar spine (52.9%)
and lumbosacral spine (23.5%), mainly in the regions of the conus
medullaris and cauda equina, and very rarely in the cerebral
ventricles and the brain [6, 7]. They are slow-growing tumors with
a long clinical course. The duration of symptoms before clinical
diagnosis ranges from 1 month to 6 years [6, 23]. The most
common clinical symptoms of SME include pain, weakness,
numbness in the extremities and less commonly sphincter
dysfunction, urinary incontinence, saddle hypoesthesia and sexual
dysfunction [6]. As the tumor progresses to involve the nerve roots
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patients may develop intractable lumbosacral and/or lower
extremity pain, and even flaccid paralysis in later stages of disease
progression [5].

Consensus remains that GTR offers the best outcomes for SME,
with a lower risk for recurrence and metastasis compared to
subtotal resection (STR). Incomplete resection is significantly
associated with tumor recurrence, with data suggesting recur-
rence in up to 30% of patients undergoing STR over an average of
41.5 months versus no recurrence in those who underwent GTR
[6].

Furthermore complicating postoperative predictions, there is an
association between piecemeal resection with the capsular
violation and tumor recurrence [24]. In these situations, adjuvant
radiotherapy after capsular violation improves PFS. However, even
with GTR, recurrence rates may reach up to 15% in the setting of
capsular violation, and 45% following STR [24].

The role of radiotherapy in SME is still debated. Recent
evidence supports the use of radiotherapy for recurrence as it
has been shown to improve PFS [6, 9, 24-26]. However,
controversy exists and in a recent retrospective study, adjuvant
radiotherapy after both GTR and STR did not improve
recurrence-free survival (RFS) [27]. In a SEER database analysis,
the cause-specific survival (CSS) in the youngest group of
patients treated with complete surgical resection and radiation
therapy was similar to surgery alone [28]. In most reported
studies, focal radiation therapy to a dose of 50.4-54 Gy has been
used with acceptable morbidity. Cranio-spinal radiation therapy
with its associated acute and delayed morbidity is generally
reserved only for cases with diffuse leptomeningeal disease [26].
The most recent National Comprehensive Cancer Network
(NCCN) Guidelines (Version 2.2021) suggest that post-operative
spine MRI, as well as CSF analysis should be used to determine
the need for adjuvant radiation in adult spinal myxopapillary
ependymomas. Adjuvant radiation is not recommended after
en-bloc resection without capsule violation and negative CSF
cytology. Guidelines recommend focal radiation in the case of
GTR with capsule violation and negative cytology or STR with
negative cytology; craniospinal radiation is recommended in the
case of GTR or STR with cranial or spinal metastasis or positive
CSF cytology. CSF analysis is indicated for clinical concern of
meningeal dissemination and should be performed 2 weeks
after post-operative MRI to decrease the risk of false imaging
results and cytology results [29].

Despite their propensity for recurrence, a predilection for
craniospinal dissemination, even after GTR, further complicates
the management of SME. Data suggests that recurrence still
ranges from 10-20% over the span of up to forty years [2, 13].
Following STR, recurrence rates are worse and have been reported
from to 23.4-32.6% in adults. Interestingly, recurrence in the
pediatric population approaches 40.5% and it is hypothesized that
pediatric SMEs may represent more aggressive tumors with higher
propensity for a multifocal presentation [7]. Recurrence may be
local or distant via drop metastases disseminated through CSF to
the entirety of the neuroaxis. In a retrospective study by Kraetzig
et al., local recurrence was found in 26.3% of patients after a
median 36-month follow-up and distant metastases were found in
57.9% of 19 patients, with only 4 of them presenting with distal
metastases at initial diagnosis [13].

Interestingly, in adults, the presentation of SME with multiple
lesions at the time of diagnosis is uncommon and there have been
only 14 cases described (Table 1). Progressive lower back pain
over the span of 2-3 months is the most common clinical
presentation of multifocal SME and most cases have resolution of
symptoms with no active disease on short-term follow-up after
resection (Table 2). Limited to case reports and small series, data
from immunohistochemical analyses of these tumors has failed to
demonstrate patterns that may explain the multifocal presenta-
tion in these patients and molecular characterization of tumors
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Table 1. Reported Cases of Multifocal Spinal Myxopapillary Ependymoma.
Author Age Sex Number of Tumor Location Resection Radiation Follow- Recurrence
lesions up (yrs)
Straus et al. [14] 63 M 3 T2 T12-L2 S1-S3 STR yes 0.5 no
2 Toktas et al. [15] 26 M 2 Lumbar; Conus - - - -
medullaris*
3 Khan et al. [16] 32 M 3 L1-L2 GTR - 0.5 no
L3
S1
4 Andoh et al. [17] 39 M 2 L2-L3 STR yes 3.5 no
L5-S1
5 Landriel et al. 30 M 3 Cc2-C3 STR yes 10 no
(8] T2-T4-T5
T12-L1
6 Landriel et al. 32 M multiple C7, T2, T4, T5, T8, STR no 1 no
[18] T10,T11, L1, L3,
L5, S1, S2
7 McLaughlin 28 M 2 L3-L4 STR yes 1 no
et al. [19] L5-S2
8 Yener et al. [20] 32 M 2 L2-L3 GTR no 1 no
L5-S1
9 Ogul et al. [21] 48 M multiple Cervical - - - -
Thoracic
Lumbar
10 Omerhodzic 33 M 3 L1-L2 GTR no - -
et al. [22] L3
S1
11 Kraetzig et al. 43 M 3 L3 GTR no 3 no
[13] Thoracic
Sacral
12 Kraetzig et al. 20 F 2 T11-L1 GTR no 2 no
[13] Sacral
13 Kraetzig et al. 18 F 3 L1-L2 GTR no 0.5 no
[13] Thoracic
Sacral
14 Kraetzig et al. 48 M 2 L3-L4 STR yes 35 Local
[13] L4-S1 recurrence
15 This case 34 M 2 L1-L3 STR, Staged yes - -
S1-S2

*spinal levels not specified in the paper.

associated with this rare event don't exist. Some studies suggest
that certain markers such as EGFR or the activity of MIB 2 can
predict the aggressiveness and likelihood of recurrence in MPE,
but there is still a paucity of data [30, 31].

The best practice for multifocal SMEs is extrapolated from
evidence based on solitary lesions, which includes GTR and
adjuvant radiotherapy if GTR is not possible. In the case of multiple
lesions at diagnosis, a staged approach to resection is reasonable
if it can facilitate safe maximal resection. However, given drop
metastases at initial presentation, the likelihood of recurrence is
likely higher in this patient population even in the setting of a
radiographic GTR. As a result, we favor early radiation treatment.
However, further evidence is necessary to assess the role of
craniospinal vs. local-regional radiotherapy for the treatment of
these rare occurrences.

Despite a high rate of recurrence and metastasis, the
prognosis for SMEs remains positive as 90% of patients reported
favorable outcomes at final follow-up, without neurologic
deficits or only with mild pain or sensory/motors deficits that
did not impact daily life. The 10-year overall survival rate is
around 92%- and 10-year progression-free survival remains 61%
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for those undergoing surgical treatment, regardless of the
extent of resection [32, 33]. However, longer-term prognosis is
unclear due to their long clinical course and lack of studies with
sufficient follow-up.

CONCLUSION

Spinal myxopapillary ependymomas (SME) are rare WHO grade I
neoplasms of the spinal cord. Despite their good prognosis, they
have a high propensity for metastasis and recurrence. The
presentation of SME as multifocal is uncommon, especially in
the adult population. According to current literature, GTR offers
the best progression-free survival (PFS) and outcomes for SME. In
cases where GTR cannot be achieved, adjuvant radiotherapy is
suggested to improve PFS and lead to lower rates of recurrence.
Therefore, a staged approach for the multifocal disease is
reasonable to achieve maximal resection and early radiotherapy
should be considered in these cases due to CSF dissemination.
However, further evidence is necessary to assess the role of
craniospinal vs. local-regional radiotherapy for the treatment of
these rare occurrences.
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