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[Abstract] Background Exiraventricular neurocytoma (EVN) is an unusual tumor and has been
recently accepted as a new brain tumor entity by World Health Organization (WHO) classification. It has
been reported in several locations outside the typical supratentorial ventricular system, including the
cerebral hemispheres, cerebellum, pons, spinal cord, cauda equine and retina. Only a few cases have been
described in the spinal cord in the literature. It is a diagnostic challenge for clinicians and
histopathologists to differentiate EVN from other spinal tumors because of its similarities in histological and
immunohistochemical findings, as well as its non-specific radiological manifestation. Herein we describe a
case of unusual intramedullary EVN in spinal cord. The clinicopathology of this tumor and its differential
diagnosis are discussed. Methods The clinical manifestation of a patient with primary EVN occurring
Cs—T;s level of spinal cord was presented retrospectively. Gross totally resected mass was routinely paraffin-
embedded and stained with hematoxylin and eosin. Dako EnVision immunohistochemical staining system
was used to detect the tumor antigen expressions, including vimentin (Vim), cytokeratin (CK), epithelial
membrane antigen (EMA), glial fibrillary acidic protein (GFAP), S-100 protein (S-100), synaptophysin (Syn),
chromogranin (CgA), neuron-specific enolase (NSE), Neuronal nuclei (NeuN), oligodendrocytes transcription
factor-2 (Oligo-2) and Ki-67. Results A 47-year-old male patient presented with 1 year history of

weakness in both upper limbs associated with an increasing neck back pain. There was no paraesthesia in
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limbs. MRI of the whole spine revealed a heterogeneous intramedullary mass resembling an ependymoma
extending from the Cs to T: level with heterogeneous enhancement after contrast administration.
Laminectomy and midline opening of the dura were performed. The spinal lesion appeared to have no
capsule and locate intramedullary. The lesion did not attach the dura mater and invade the surrounding
tissues. The tumor was removed totally. Microscopic examination showed that a moderate cellular tumor
was composed of uniform cells and arranged in sheets. The tumor cells had round nuclei, finely speckled
chromatin and clear cytoplasm. Some cells had perinuclear haloes resembling oligodendroglioma. In some
areas, the tumor cells with elongated cytoplasmic processes arranged radially around the blood vessels with
myxoid degeneration, forming a structure of "perivascular pseudorosette", resembling the ependymoma.
Mitotic activity and necrotic area were not observed. The tumor cells were strongly immunopositive for Syn,
focally positive for NSE, S-100 and Oligo-2, but negative for Vim, CK, EMA, NeuN and GFAP. Ki-67
index was less than 1% in our case. Based on clinical presentation and histological findings, a final
histological diagnosis of primary EVN in spinal cord was made according to the criteria of WHO
classification. The patient has not received radiotherapy and attended follow-up for 6 months, without any
neurological deficit or signs of recurrence. Conclusion Spinal EVN is extremely rare and there are no
more than 20 bona fide cases reported previously all over the world. It might originate from neuronal
precursor cells surrounding the region of central canal in fetal life. The definite diagnosis of this tumor
should be made under the microscopical examination because the preoperatively radiological appearance of
the tumor does not differ from other tumors occurring in spinal cord. Although good prognosis obtained
from gross total resection in most of reported patients with this tumor, adjuvant radiotherapy is recommend
for those tumors with atypical histological features to avoid the tumor recurrence. Due to the rarity of its

site, the tumor can easily be confused with other tumors of spinal cord with clear cells features and

ependymoma - like structure. The strictly differential diagnosis should be made when the tumor is

encountered in spinal cord.
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Figure 1

indictes, Panel lc). Axial postcontrast T\WI scan showed a mild heterogenous enhancing lesion located in intramedullary (arrow

indictes, Panel 1d).
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Preoperative radiologic findings of the lesion. Sagittal T\WI showed an irregular, hypointense and intramedullary lesion at
Ce—T; level of spinal cord (arrow indictes, Panel 1a). On sagittal T.WI, the lesion was hyperintense (arrow indictes, Panel 1b). After
contrast administration, a heterogenous gadolinium-enhanced lesion and enhanced adjacent dura of the spinal cord were observed (arrow
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Figure 2 The histological features of the lesion. HE staining

observed in this area (Panel 2b).
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x 400 The tumor was composed of uniform cells and arranged in
sheets. The tumor cells had round nuclei and clear cytoplasm. Some cells had perinuclear haloes resembling oligodendroglioma
(Panel 2a). In some areas, the tumor cells with elongated cytoplasmic processes arranged radially around the blood vessels with
myxoid degeneration, forming a structure of "perivascular pseudorosette", resembling the ependymoma. There was no clear cell
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Figure 3  Optical microscopy findings. Immunohistochemical staining (EnVision) x400 The oligodendroglioma-like component of
tumor was immunopositive for Syn diffusely and strongly (Panel 3a). The ependymoma-like component of tumor was also observed
positive for Syn strongly (Panel 3b). The Oligo-2 positive signals were observed in tumor cells focally and weakly (Panel 3c). The
tumor cells were observed to be negative for GFAP (Panel 3d).
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Table 1.

Clinicopathological features of EVN in spinal cord described in present and previous reports

Case Literature resource Diagnosis Gender (;:\eii) Location Clinical presentation Treatment Outcome
1 Tatter, et al ' (1994) CNC Male 65  Ci., intramedullary Numbncss anfi pareslhesms e L GTR +RT NED at 10 years
upper extremity
2 Tatter, et al *’ (1994) CNC Male 49  Ci, intramedullary Paresthesias in left hand STR+RT+GTR NED at 5 years
3 Coca, etal " (1994) NC Male 67 T, intramedullary Numbness of the left foot GTR NED at 30 months
4 Stapleton, etal " (1997)  CNC Male 12 =T, intramedullary  Paraesthesias of both hands and fatigue in  GTR NED at 24 months
legs
5 Stephan, et al ' (1999) NC  Female 46 Cauda equine, exophytic Weakness of left lower extremity GTR NED at 12 months
6 Martin, et al " (2002) NC Male 50  T.s, intramedullary Pain and a rapidly progressive myelopathy STR + GTR NED at 24 months
7 Bachring, et al ' (2005) GNC Male 13 Te, intramedullary Mild thoracic back pain Not available Not available
8 Sharma, et al ™" (2005) ASN Male 24 (-7, intramedullary ~ Weakness and numbness in the left STR + GTR Recurrence at
upper and lower limbs 10 months
9 Singh, etal '* (2007) ANC Male 8 T.s, intramedullary Paraparesis and urinary incontinence STR NED at 3 months
10 Gokhan, et al "™ (2008) EVN  Female 49  Cis, intramedullary Numbness and paresthesias in right hand ~ STR NED at 7 months
11 Marucci, et al ™ (2009) GNC Male 51 Ty, intramedullary Back pain and hyposthenia of lower limbs  GTR NED at 12 months
12 Polli, et al ™ (2009) SN Male 5 Cis, intramedullary Intracranial hypertension and weakness ~ STR NED at 23 years
in right upper limb
13 Polli, et al "' (2009) SN Male 15 ,-T,,, intramedullary ~ Cervical and left shoulder pain, weakness STR NED at 24 months
in right arm
14 Polli, et al ™ (2009) SN Female 37 7,1, intramedullary  Paraesthesias in the right lower limb and ~ STR +RT Recurrence at
low back pain 15 months
15 Zhou, et al ™ (2010) ENV Male 27 (.5, intramedullary Paraesthesias and weakness in the right ~ STR + RT NED at 3.50 months
limbs
16 Tsai, etal ™ (2011) SN Female 54 T, extramedullary Weakness of both lower legs GTR NED at 6 months
17 Gepp Rde, etal ™ (2012) CNC  Female 15  intramedullary Right hand dysfunction and cervical pain  STR Not available
18 Wang, et al® (2012) EVN Male 56 Lo, intramedullary Urinary incontinence and low back pain STR + GTR NED at 8 months
19 Present case EVN Male 47  Cs-Ts, intramedullary ~ Weakness in both upper arms GTR NED at 6 months

CNC, central neurocytoma, H' A #f 2 40 Jfl 98 ; NC, neurocytoma, # 28 41 ffl 5§ ; GNC, ganglioneurocytoma, 15 41l it #4 2 40 il 98 ; ASN, atypical
spinal neurocytoma, A~ & T P 4545 Bt 28 41 19 ; ANC, atypical neurocytoma, /AN BT Pk 4 28 20 iR 987 ; EVN,, extraventricular neurocytoma, i 2= 4
Pt 22 20 L9 5 SN, spinal neurocytoma, i #l 28 4N 8T ; GTR, gross total resection, Il I8 2 UIBR ; STR, subtotal resection, 9 X 4= Y] Bk ; RT,

radiotherapy , B i3 97 ;s NED , no evidence of disease, JG& &
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