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Spinal ependymoma is a rare tumor for which there is no consensus on
optimal treatment and prognosis. However, complete resection is
generally recommended when possible, offering a high rate of local
control and favorable long-term survival. In cases where complete
resection is not feasible, adjuvant radiotherapy may be considered to
reduce the risk of recurrence. A 36-year-old patient, with no prior
medical history, was diagnosed with a grade Il spinal ependymoma
according to the 2021 WHO classification. He underwent total

resection in 2021. Twenty-one months later, he experienced a local
recurrence and a spinal metastasis, for which he underwent partial
resection urgently due to a sudden onset of spinal cord compression
symptoms. The patient then received adjuvant radiotherapy, with a total
dose of 39.6 Gy and a boost of 14.4 Gy. His pain improved starting
from the second week of radiotherapy. One year later, his clinical and
radiological condition remains stable.
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Introduction:-

Primary spinal cord tumors are uncommon, accounting for 4%-10% of all CNS tumors; however, ependymomas
remain the most common primary intramedullary spinal cord tumors, representing 30%-45% of such lesions [1,2].
In adults, spinal ependymoma most commonly occurs in the cervical spine alone, accounting for 44%, with an
additional 23% extending into the upper thoracic spine. Although less common, the thoracolumbar localization
represents a few cases [3], among which our case falls. The median age at diagnosis of patients with spinal
ependymoma ranges from 25 to 45 years [2].

Rare variants of spinal ependymomas have been described, including cellular, papillary, clear cell, and tanycytic
variants. The tanycytic variant, initially described by Fiede and Pollak in 1978, is a malignancy with low to
moderate cellularity. It is characterized by streams of elongated cells with modest nuclear pleomorphism and an
absence of mitotic figures [4]. Tanycytic cells can mimic other tumor cells with similar features under light
microscopy, often making the diagnosis difficult [4].

To date, only a small number of tanycytic variant ependymomas have been described in the spinal cord. The
tanycytic variant was included in the World Health Organization (WHO) classification of 2016 but was removed
from the new classification of 2021 due to its lack of clinical relevance to date [5,6].
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The management of this tumor consists of surgery followed by radiotherapy in cases of incomplete resection.
Although radiotherapy is a controversial subject in terms of improvement and benefit in progression-free survival
and overall survival, we seek to discuss therapeutic recommendations focusing on the role of radiotherapy through
the case of a young man with recurrent spinal ependymoma.

Case Presentation:

A 36-year-old patient with no significant medical history experienced episodes of back pain in 2021. Despite
symptomatic treatment, the symptoms worsened with the onset of paresthesia in the lower limbs 11 months after the
onset of pain. A dorso-lumbar MRI showed a tumor measuring 54x15x14 mm in the dorsal spinal cord from D10 to
D12. The patient underwent a total resection of the tumor. The pathological examination of the surgical specimen
showed a glial proliferation of ependymal origin with moderate cell density. The cells were regularly rounded or
elongated, with hyperchromatic nuclei and rare eosinophilic cytoplasm. The diagnosis of grade Il tanycytic
ependymoma according to the 2016 WHO classification was made (Figure 1).

Figure 1:- Histological section showing regularly rounded or elongated cells with hyperchromatic nuclei and rare
eosinophilic cytoplasm (HES x40).

Twenty-one months later, the patient presented to the neurosurgical emergency department with a rapidly
developing spinal cord compression syndrome that developed in less than 72 hours. On clinical examination, the
patient was alert, with a Glasgow Coma Scale score of 15, hemodynamically stable, but unable to walk or stand. He
had normal muscle strength in the upper limbs but weakness in the lower limbs, absent reflexes, hypoesthesia at the
level of D12, and genitourinary dysfunction. Examination revealed intense pain on palpation of the spinous
processes at D8, D9, and D10, radiating to the ribs in a half-belt distribution. The rest of the physical examination
was unremarkable. The examination concluded the presence of a slow spinal cord compression syndrome at D8, D9,
and D10 (a D8, D9, and D10 spinal cord syndrome, a radicular syndrome with a sensory level at D12, and a
sublesional syndrome). A spinal cord MRI showed a tumor mass at the level of D9 and L1 measuring 86x17x13
mm.

The patient underwent a partial resection this time. The pathological examination revealed the same histological
type, a grade Il spinal ependymoma according to the 2021 WHO classification (corresponding to the tanycytic
variant according to the 2016 WHO classification). A postoperative spinal MRI showed a tumor mass at the level of
D10, D11 and D12, measuring 46x12x10 mm, and the appearance of a new posterior epidural lesion at the level of
D4 measuring 10x5 mm (Figure 2). The case was presented at the multidisciplinary meeting, and adjuvant
radiotherapy was decided upon.
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Figure 2:- Sagittal T2-weighted image of the cervical spine showing an isointense lesion between D10 and D12.

The treatment plan was established using intensity-modulated radiotherapy (IMRT). The simulation was performed
using a CT simulator. The patient was immobilized in a supine position with a 3-point thermoplastic head and neck
mask. Planning CT images were acquired with intravenous iodine contrast and a slice thickness of 3 mm. The
DICOM CT images were transferred to the treatment planning system for target delineation. The acquired images
were then co-registered with those from diagnostic MRIs to define the pre-surgical, post-surgical, and metastatic
gross tumor volume (GTV) to better delineate the clinical target volume (CTV).

The postoperative Gross Tumor Volume (GTV) included the tumor cavity and the residual tumor after surgical
resection, as well as the metastatic site at the level of the 4th dorsal vertebra. Clinical Target Volume 1 (CTV-1)
included the skull and the entire spinal canal, and also encompassed the entirety of Clinical Target Volume 2 (CTV-
2). Clinical Target Volume 2 (CTV-2) was defined by a 1 cm expansion from the GTV, extended to include bony
surfaces and connective tissues included in the preoperative GTV. It included nerve roots exiting the cord or tail in
the tumor and/or tumor bed region. Planning Target VVolume 1 and 2 (PTV-1 and PTV-2) were constructed with a 3
mm expansion from CTV-1 and CTV-2 without cropping or other modification.

Organs at risk (OAR) were contoured according to the Radiation Therapy Oncology Group (RTOG) atlas for normal
tissue contouring. They included the spinal cord, brainstem, caudal nerve roots, lungs, heart, liver, kidneys, stomach,
esophagus, intestines, bladder, and rectum. A prescription dose of 39.6 Gy in 22 fractions was given to PTV-1 and
54 Gy in 30 fractions to PTV-2. Volumetric modulated arc therapy (VMAT) with a simultaneous integrated boost
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(SIB) technique was generated using 6 MV photon beams (Figure 3). PTV coverage and dose to OARs were
acceptable. Dose constraints to OARs were defined according to the RECORD. Patient setup was verified daily with
cone-beam CT imaging before treatment.

Figure 3:- The planning CT scan with 39.6 Gy (in blue) and 54 Gy (in orange) isodose lines.

The patient tolerated the radiotherapy well and did not experience any toxicity. Additionally, there was an
improvement in pain starting from the second week of radiotherapy. At the end of treatment, the patient's clinical
condition improved, with less pain and resolution of genitourinary symptoms. However, weakness in both lower
limbs persisted, with the ability to walk with assistance. He was followed up at one month, three months, six
months, nine months, and one year after irradiation for follow-up assessment, with a stable clinical and radiological
condition.

Discussion:-

Intramedullary ependymomas are well-circumscribed tumors, which facilitates surgical resection. In a retrospective
analysis conducted by Rodriguez et al. [7], patients who underwent surgery had better outcomes than those who did
not. Complete resection (GTR) can provide definitive cure in most cases [8]. That is why GTR is the goal of any
spinal cord ependymoma surgery, offering the best prognosis if significant neurological morbidity can be avoided
[9,10]. However, when surgery cannot be complete for various reasons, spinal cord ependymomas tend to recur at
rates of up to 50% to 70% without adjuvant treatment [11].
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Although adjuvant radiotherapy is recommended after subtotal resection of grade Il spinal cord ependymomas and
in all cases of grade I1l ependymomas [12], the benefit in terms of prolonging progression-free survival (PFS) and
overall survival (OS) is controversial. Some series have not shown a significant impact of radiotherapy on
recurrence or progression in patients undergoing subtotal resection, compared to total gross resection alone. Sgouros
et al. concluded that in patients treated with postoperative radiotherapy, the 10-year survival rate was 48%,
compared to 96% in those who did not receive postoperative radiotherapy [13].

However, Michael C. Oh et al., in a literature review of 348 patients with WHO grade 2 and 3 spinal ependymomas,
showed a significantly prolonged progression-free survival (PFS) with adjuvant radiotherapy after subtotal resection
(STR). The median PFS was 48 months in patients treated with STR alone and 96 months for patients treated with
STR followed by radiotherapy [8]. Rodriguez et al. examined over 2400 cases of ependymomas from the entire
central nervous system including those from the spinal cord, in the SEER database and reported that patients with
partially resected tumors who do not receive radiotherapy have a poorer prognosis than those treated with
radiotherapy. The short-term and 10-year survival rates after radiotherapy reached over 70% and 50% respectively

[7].

The optimal radiation dose for subtotally resected spinal cord ependymomas remains to be determined. No
correlation between the doses of radiotherapy used (< 50 Gy vs. > 50 Gy) and progression-free survival (PFS) or
overall survival (OS) has been recorded [8]. In the literature, the dose administered to the tumor bed varies from 45
to 60 Gy, while on the craniospinal axis, it varies from 30 to 45 Gy in cases of evident radiographically or
pathologically confirmed spinal column seeding [14-20].

Conclusion:-
In summary, current guidelines recommend maximal resection followed by adjuvant radiotherapy in cases of grade
Il spinal ependymomas with subtotal resections (STR) and all grade Il spinal ependymomas. However,

radiotherapy is not discussed after total resection in grade 11 ependymomas, raising several questions regarding the
need for immediate adjuvant radiotherapy or waiting for recurrence before intervening. The rarity of these tumors
limits additional studies to reassess the indications for adjuvant radiotherapy and the appropriate dose. Overall,
complete resection is generally recommended when possible, offering a high rate of local control and favorable
long-term survival. For cases where complete resection is not feasible, adjuvant radiotherapy should be considered
to reduce the risk of recurrence.
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