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Abstract

Introduction: Intra-dural and extramedullary ependymomas are rare lesions.
We report a clinical case confirmed by the histology supported by the neuro-
surgery department of Martinique University Hospital. Clinical, paraclinical
and therapeutic data will be compared to a literature review. Observation: A
38-year-old patient was admitted for tetraparesthesia evolving since 3
months, associated with a left hemiparesis. The clinical examination revealed
deterioration of the general condition and a tetrapyramidal syndrome. MRI
of the cervical spine revealed extensive cervical extra-medullary intradural le-
sion of C3 to C5. The treatment had been an excisional surgery that had been
subtotal in two stages, supplemented by craniospinal radiotherapy because
the pathological examination had found a grade III anaplasic ependymoma.
Conclusion: Because of their rarity, the treatment of these forms of ependy-
moma is not yet well codified.
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1. Introduction

Spinal ependymomas are glial tumors that develop at the expense of the epen-
dymal coating. Their topography is in the cervicothoracic region [1] [2]. The

most described extra-medullary forms are those located in the terminal filum or
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the medullary cone, often grade I of the WHO classification. This extra-medullary
form of ependymoma accounts for almost 90% of intra-dural extra-medullary tu-
mors with meningiomas, neuromas and neurofibromas [1] [2]. There is no pa-
thognomonic clinical picture of these tumors that are revealed sometimes by
discrete signs of myelopathy, which can evoke other medullary pathologies also;
diagnostic input of MRI is of primary importance. The young adult between the
fourth and fifth decade is the subject most often concerned [3] [4]. It is statisti-
cally well established that intra-medullary intra-spinal tumors are represented by
ependymoma and astrocytoma, whereas in the extra-medullary position we find
those developed at the expense of the nerve sheath and the meninge, namely
schwannoma, and meningioma [3]. However, the literature reports rare cases of
extramedullary intradural ependymoma excluding those located in the filum and

the terminal cone (Table 1).

2. Observation

A 38-year-old female patient was admitted for a predominantly painful tetrapa-
resthesia of the upper limbs with three months of history, associated with a left
hemiparesis. He was also associated with episodes of vagal discomfort, asthenia,
unencrypted hyperthermia, respiratory discomfort and relative impotence of the
left-wing progressive build-up. The clinical examination found an asythenic,
adynamic patient, a tetrapyramidal syndrome with a non-proportional left he-
miparesis respecting the face, rated at three out of five (3/5) in the upper limb
and two out of five (2/5) in the lower limb, as well as a Babinski sign on the left.
The osteotendinous reflexes were lively. He had also been found on the exami-
nation a sensitive level thoracic T4 and discrete proprioceptive disorders left.
MRI of the cervical spine showed extensive cervical extra-medullary intradural
lesion of C3 to C5 with significant medullary edema (Figures 1(a)-1(c)). A dis-
cretely hyperintense T1 lesion moderately enhances gadolinium. The treatment
was posterior cervicotomy resection surgery, C3 to C5 laminectomy. In intra-
dural exploration, a well-defined lesion, of firm consistency, lateralised on the
left with a pre-medullary anterior extension which did not seem to infiltrate the
marrow or engulf the nerve roots, had been discovered. Exeresis appeared ma-
croscopically complete, but postoperative MRI showed a moderately compres-
sive tumor residue (Figure 1(d)). A surgical reoperation by the same route in-
itially was made four (4) weeks after the first surgery. It persisted a tumor resi-
due on the MRI control. The postoperative course was marked by a complete
recovery of traction and transient episodes of spasm of the left upper limb re-
gressed under benzodiazepines. Histological examination of the lesion revealed a
tumor proliferation of dense cellularity, with foci of necrosis, oval cells organized in
large compact plates and pseudo-rosettes. The nucleo-cytoplasmic ratio was high.
The nuclei appeared voluminous, irregular, and possessing a mottled chromatin.
Mitosis Figures are visible on ten (10) out of fourteen (14) fields at forty (40) mag-
nification as well as apoptotic bodies (Figure 2). Immunohistochemical analysis

was performed on the operative part. The pathological cells expressed a high
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immunopositivity to the GFAP gliofibrillar acid protein and PS 100. EMA
membrane epithelial antigen had shown focal labeling of tumor proliferation to
cytoplasmic dot while proliferation index Ki-67 showed Heterogeneous labeling in
the form of hot spot focus with 50% of labeled tumor cells. These pieces of infor-

mation led to the conclusion of the diagnosis of grade III anaplastic ependymoma.

Table 1. Literature review of cases reported since 1951.

Year Authors Age sex Seat Exeresis Grade
1951 Cooper et al. 40 years F Thoracic Complete 1I

1971 Gonzalez et al. 43 years F Thoracic Complete 1I

1981 Olivier et al. 34 years F Thoracic Complete 111

1988 Matsumura et al. 25 years M Thoracic Complete 1I

1988 Wagle et al. 41 years F Thoracic Complete Undetermined
1992 Li et al. 63 years M Thoracic Complete Undetermined
1995 Katoh et al. 24 years F Cervico-Thoracic Complete 111

1996 Chen et al. 47 years F Thoracic Complete Undetermined
1997 Wolfla et al. 69 years F Thoracic Complete 1I

1999 Thoracic Complete

2000 Duffau et al. 43 years F Thoracic Complete 1I

2005 Robles et al 47 years F Thoracic Complete II-111
2006 Cerase et al. 56 years M Thoracic Complete 111

Lumbar Biopsies
Cervical Complete

2006 Schuurman et al. 29 years F Temporal Lobe Complete I

2006 Graga et al. 67 years F Thoracic Complete I

2008 Benzagmout et al. 31 years M Cervical Complete 1I

2008 Fasoli et al. 32 years F Thoracic Complete Undetermined
2009 De Bonis et al. 60 years F Thoracic Complete 1I

2011 Guppy et al. 50 years M Thoracic Complete I

2011 Kinsman et al. 53 years M Cervical Complete 111

2012 Seung et al. 36 years F Cervico-Thoracic Complete 1I

2013 Gardner et al. 27 years F Thoracic Complete Undetermined
2013 Moriwaki et al. 23 years F Thoracic Complete 1I

2014 Guarneri et al. 53 years F Thoracic Complete Undetermined
2015* Carlota et al. 42 years F Cranio-cervical Complete 1I

2015 Pomeraniec et al. 23 years M Cervical Incomplet 111

2015 Severino et al. 11 years F Cervical Incomplet 1I

2016 Weinstein et al. 56 years F Lumbar Complete 1I

2017 Chakravorty et al. 47 years F Tii)crraaclicL;Ienr\t:;cral Complete I

2018 . .

Present Case MemiaZolo et al. 48 years F Cervical Incomplet 111
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Figure 1. MRI (a) Preoperative coronal cross-section T2; (b) Preoperative axial
cross-section T2; (c) Preoperative T1 sagittal cross-section with gadolinium; (d)
Postoperative MRI.
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Figure 2. Histological cross-section Magnification of X40 images. Histological features of
the ependymomas observed. Prerivascular pseudorosette were identified (H & E, x200).
The tumor exhibit slightly necrosis and High proliferative activity. (a) Pseudo rosette; (b)
Necros; (c) Mitose; (d) Anaplasticependymoma.

A full brain and spinal MRI scan for other localizations was performed but
was normal. A complementary treatment by adjuvant radiation therapy in to-
motherapy by craniospinal irradiation at the dose of 36 Gy in fractions of 1.8 Gy
with an overprint on the operated area, where persists a residue at the dose of 18

Gy in fraction of 1.8 Gy.

3. Discussion

The diagnosis of extra-medullary intra-dural ependymoma is rare and is based
on pathological examination [1] [2] [3]. In theory, it is expected that an epen-
dymoma develops in contact with the ependymal coating and the pathogenesis
of extramedullary ependymomas is controversial. The hypothesis of ectopic
ependymal cells is the most commonly emitted but remains questionable insofar
as these cells are born and develop in the center of the neural tube and do not
migrate to the periphery. Cooper et al suggested in 1951 that these ectopic cells
would result from the exclusion of ependymal cells during neural tube closure
[1] [4] [5]. Another hypothesis is that this ependymoma is in reality an exophyt-
ic ependymoma with a very reduced intramedullary development as already de-
scribed [6] [7] [8]. The replay of MRI and the absence of medullary infiltration
observed intraoperatively allow us to exclude this hypothesis in our patient.
Based on the fact that neurogenesis persists in adults and that adult gliogenesis is
no longer discussed, Johansson CB an animal model study, revealed the presence
of pro-reproductive cells giving rise to olfactory neurons and astrocytes in vari-
ous regions of the adult brain espendyma in the rat whereas ependyma has al-
ways been considered a simple epithelium [9].

It is established that the ependymocytes are linked together by zonulae adhe-
rens and gap junctions and not by tight junctions. This arrangement allows im-
portant exchanges between the ventricular cavity and the cerebral parenchyma.
Knowing that the ependymocytes contain proteins conventionally expressed by
parenchymal nervous cells whose intermediate filaments consist of vimentin

present in the immature astrocytes, the nestin and the Notch 1 receptor which
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are two proteins which serve as markers of the neural and glial progenitors, they
reveal an unexpected role in the ependyma, that of reserves of neural and glial
progenitors [9]. This model could account for the hypothesis of ependymal cells
that migrated into extra-medullary space and that would be by various mechan-
isms of activation at the origin of an ependymoma in this localization. An origin
from germ cells is also evoked [10]. In 2006, surgical management in the same
patient of an extra-medullary cervical and then lumbar tumor with in both cases
a diagnosis of grade III anaplastic ependymoma followed twenty-four months
later by the discovery of metastases extra cerebral parenchyma will lead
Schuurmans to hypothesize a migration of tumor cells from the lumbar region
to other sites [11]. The absence of another visible location on brain and medul-
lary MRI makes it possible to exclude in our case the hypothesis of a metastasis.
The WHO classification distinguishes three grades of ependymoma. Grade I in-
cludes myxopapillary ependymoma and sub-ependymoma. Grade II is ependy-
moma and Grade III is anaplastic ependymoma. He is the one who has the
poorest prognosis with an increased risk of dissemination along the leptome-
ninges due to its ultra-structural features that differentiate him from others. [11]
[12] [13]. It is not uncommon to find pathological ependymocytes at various
stages or their association with astrocytoma within the same tumor contingent
[14]. Of the twenty-eight (28) cases that we had, 25% were grade III ex-
tra-marrow ependymomas versus 51.8% grade II and 25% undetermined grade.
This makes the extra-medullary ependymoma of grade III a very rare pathology.
The female predominance [1] [11] [15] [16] observed was the origin of the hy-
pothesis of a hormonal involvement in the pathogenesis of this tumor but this
has never been conclusively demonstrated. To date, 8 cases have been described
in men requiring reconsideration of the validity of the hormonal theory to ex-
plain the pathogenesis of ependymomas [17] [18] [19] [20] [21]. Among many
other factors to be determined, female hormones could contribute to some ex-
tent to this pathogenesis. The nonspecific clinic is characterized by signs of tho-
racic or cervical spinal cord injury, which are more common in young adult fe-
male subjects, although one case has been reported in one child [22]. Often pa-
tients remain paucisymptomatic for a long time, which masks a slowly progres-
sive evolution and explains a size often important at the time of the diagnosis.
MRI is the baseline examination supporting the clinic to diagnose an extrame-
dullary expansive process. It shows a well-defined lesion, isointense in T1, dis-
cretely hyperdense in T2 and which enhances moderately after Gadolinium in-
jection [1] [15] [23]. These characteristics are similar to those of a meningioma
or neuroma, but the absence of thickening of the dura mater, comet-shaped ap-
pearance or hourglass shape could have attracted attention to another hypothe-
sis. Once the diagnosis of anaplastic ependymoma was made, it was completed
by an exploration of the whole neuropath in search of other locations and this
before any additional treatment. A reinterpretation of magnetic resonance
imaging then sought unsuccessfully what could be an exophytic ependymoma

with extra-medullary development leading us to describe an exclusively ex-
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tra-medullary ependymoma. According to the criteria of Mac Cormick, the pa-
tient went from a grade III preoperatively to a grade I postoperatively imme-
diately. The good postoperative neurological recovery is in favor of ex-
tra-medullary lesion, which is confirmed by the MRI data, in particular the ab-
sence of enlargement of the cord.

The treatment of choice for this tumor is surgical excision, which must be
complete when it is technically possible. All reported cases were treated surgi-
cally. In the vast majority of cases, the excision was complete. A hard, root or
root bond or adhesion to the pia mater can be objectified intraoperatively [3]
[13] [24], but this element is most often absent [1] [16] [21]. The importance of
pre-medullary extension and possible Pia-Merienn adhesion may explain that
our excision remained sub-total after two interventions despite a per-operative
impression of complete excision. Among the references found, when additional
treatment was necessary, it was radiotherapy. It was mostly used for Grade III
ependymomas whether or not the excision was complete [2] [11] [21]. However,
it has not been proposed to some patients who have had a complete excision of a
grade III ependymoma. But the limits of the follow-up decline do not allow
knowing if it was finally practiced or not. The trend, as for intramedullary tu-
mors, is to complete the surgery with radiotherapy in case of anaplasia [13] [21]
[25]-[33]. This would lead to better local control with improved survival [34]
[35]. But this is not a consensus [36] [37]. We chose the option of cranio-spinal
radiotherapy since excision was still incomplete despite two interventions in-
creasing the risk of distant metastasis from an anaplastic tumor. Twelve (12)
months after the first symptoms, neurological recovery is complete and profes-

sional activity has been resumed.

4. Conclusion

Intramoral intra duralantralplastic ependymoma is a rare diagnosis whose pa-
thophysiology is still poorly understood. Its characteristics in magnetic reson-
ance imaging bring it closer to the tumors usually encountered in this compart-
ment and impose it as a differential diagnosis of meningioma and schwanoma.
The treatment of choice consists of excision. Very few cases are currently col-
lected in the literature which raises the problem of a lack of consensus for com-
plementary treatment even if radiotherapy is widely used especially in case of

anaplasia.
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