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Background and Importance: Ependymomas are a rare malignant neoplasm. Multifocal 
intradural extramedullary anaplastic ependymomas are even more of a rare entity with 
much of the current knowledge derived from case reports. We presented a case of a 
multifocal intradural extramedullary anaplastic ependymoma with intracranial involvement 
at presentation. 

Case Presentation: A 53-year-old male presented with urinary symptoms. Magnetic 
resonance imaging revealed two lesions along the spinal cord and two lesions, intracranially. 
Histopathological examination was consistent with the World Health Organization grade III 
anaplastic ependymoma. The patient was treated with the gross total resections of spinal 
cord lesions, followed by radiation therapy to the resection cavities and intracranial lesions. 
At the 10-month follow-up visit, he reported almost complete resolution of symptoms, and 
magnetic resonance imaging revealed no recurrence. 

Conclusion: Despite their rarity, ependymomas should be considered as the differential 
diagnosis when evaluating spinal tumors. Gross total resection followed by targeted 
radiotherapy appears to be an effective treatment modality for high-grade lesions.
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1. Background and Importance

pendymomas are a rare malignant neo-
plasm with an incidence of 0.6/million 
[1, 2]. The average age of diagnosis in 
adults is 35-45 years, with a slight male 
predilection [1, 3, 4]. The World Health 
Organization (WHO) further classifies ep-

endymomas as grades I-III based on predicted clinical be-
havior [5]. The 5-year survival rate of ependymal tumors 
is reported as 84.5% [5, 6]. Spinal ependymomas tend 
to present similarly to space occupying the lesions of 
the spinal cord. Moreover, the most common presenting 
symptoms consist of pain, paresthesia, weakness, and 
gait disturbances [1, 3, 4, 7]. Diagnosis is based on clini-
cal presentation, radiographic evaluation, and biopsy [8]. 

For the management of ependymomas, the current 
literature suggests performing Gross Total Resection 
(GTR), as it is associated with better therapeutic out-
comes [9]. If GTR is impossible, or if the tumor is the 
WHO grade III, most large case series recommend using 
adjuvant radiotherapy [10, 11]; although there is a lack 
of consensus in the respect.

Given the low incidence of ependymomas [2], multifo-
cal Intradural Extramedullary (IDEM) anaplastic ependy-
momas are even more of a rare entity with much of the 
current knowledge derived from case reports [12-14]. 
We presented a case of a multifocal IDEM WHO grade III 

anaplastic ependymoma with intracranial involvement 
at presentation. The patient consented to the possibility 
of his data being used for research. Besides, the study 
was approved by the Institutional Review Board (IRB). 
All protected health information was secured according 
to the Health Insurance Portability and Accountability 
Act (HIPAA).

2. Case Presentation

A 53-year-old male with a remote history of resect-
ed basal cell carcinoma of the chest presented to the 
emergency department. He complained of one and a 
half months of difficulty initiating micturition and a sen-
sation of incomplete bladder emptying. Cystoscopy, at 
that time, demonstrated inflammation concerning for a 
urinary tract infection. The reported patient was treated 
with antibiotics and noted only slight symptomatic im-
provement. Two weeks later, he returned to his primary 
care provider and reported continued urinary difficul-
ties along with paresthesia in his abdomen, back, and 
bilateral lower extremities. His urinary symptoms pro-
gressed to the point of requiring self-catheterization. He 
also reported mild sexual dysfunction but denied issues 
with defecation. Initial neurologic examination was no-
table for a band of reported abnormal sensation at the 
T6 dermatomal level which extended throughout bilat-
eral lower extremities. His strength was 5/5 throughout, 
without pronator drift or pathological reflexes.

E

Highlights 

• Ependymomas can present as multifocal tumors. 

• Intradural extramedullary ependymomas are very rare.

• Surgery and adjuvant radiation are a good treatment for high-grade ependymomas. 

Plain Language Summary 

 Ependymomas are rare tumors that originate from the central nervous system. Given their rarity, there are no clear-
ly defined guidelines about their management, particularly in cases where tumors present in multiple regions of the 
brain and spinal cord. In this report, the authors present an interesting case of a 53-year-old male who presented to 
the emergency department with difficulty urinating and a sensation of incomplete bladder emptying. Imaging stud-
ies revealed the presence of tumors in the brain and spinal cord consistent with the diagnosis of ependymoma. The 
patient received surgery along with radiation therapy and has been in remission since. We hope the findings of our 
case report add valuable information to the field of medicine by raising awareness about these tumors and encourag-
ing physicians to consider ependymomas on their differential diagnoses when evaluating patients. Additionally, given 
our success with treatment, we hope to contribute to the existing literature on the treatment of these tumors, and 
the development of management guidelines
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The initial Magnetic Resonance Imaging (MRI) of the 
spine demonstrated two homogeneously enhancing 
IDEM lesions. The lesion at T2 measured 1.0x1.3x2.6 cm 
(Figures 1-A & 1-B), containing a 4 mm non-enhancing 
area causing severe spinal canal stenosis with cord com-
pression. The lesion at T12 measured 1.4x0.8x1.6 cm 
and caused moderate spinal canal narrowing (Figures 
1-C & 1-D). There was no obvious dural tail, expansion 
of neural foramina, or spinal remodeling. The follow-up 
brain MRI revealed a 9-mm focus of enhancement in the 
pineal gland, and a 4-mm focus of enhancement along 
the right aspect of the pituitary stalk insertion in the su-
perior sella (Figures 1-E & 1-F). Cerebrospinal Fluid (CSF) 
analysis demonstrated rare atypical lymphocytes with 
plasmacytoid features. Laboratory studies were other-
wise unremarkable.

The patient underwent intradural and extradural tho-
racic tumor resection with laminectomy at T1/T2/T3 for 
the T2 tumor; T12/L1 for the T12 tumor via two sepa-
rate incisions with the posterior spinal fusion of C7-T4, 

and T10-L2. The tumor was noted to be adherent to the 
lateral and ventral aspects of the spinal cord. Neuro-
monitoring outlined no changes throughout the proce-
dure. There were no postoperative complications.

The histopathological examination of both spinal cord 
masses revealed the following data: Glial Fibrillary Acidic 
Protein (GFAP) positive, Oligodendrocyte Transcription 
Factor 2 (OLIG 2) negative, hypercellularity, cytological 
anaplasia, brisk mitotic activity, tumor necrosis, and mi-
crovascular proliferation. Genetic testing revealed MYC-
N amplification. The final pathology of spinal cord mass-
es was high-grade glial neoplasm, consistent with the 
WHO grade III anaplastic ependymoma (Figure 2). The 
primary lesion was at T2, and the lesion at T12 repre-
sented a drop metastasis. The lesions in the pineal gland 
and lateral pituitary stalk were thought to be induced by 
tumor seeding along the CSF pathways; therefore, they 
were never evaluated via surgical biopsy.

Figure 1. Images of the spine

A) Sagittal T1-weighted post-contrast image of the spine demonstrating a homogeneously enhancing intradural extramedullary lesion at T1-2 mea-
suring 2.6 cm in the craniocaudal plane;

B) Axial T1-weighted post-contrast image of the spine demonstrating a homogeneously enhancing intradural extramedullary lesion at T1-2 measur-
ing 1.0 cm x 1.3 cm displacing the spinal cord laterally;

C) Sagittal T1-weighted post-contrast image of the spine demonstrating a homogeneously enhancing intradural extramedullary lesion at T12 mea-
suring 1.6 cm in the craniocaudal plane;

D) Axial T1-weighted post-contrast image of the spine demonstrating a homogeneously enhancing intradural extramedullary lesion at T12 measur-
ing 1.4 cm x 0.8 cm displacing the spinal cord laterally;

E) Sagittal T1-weighted post-contrast image demonstrating two intracranial lesions, a 4 mm focus of enhancement along the right aspect of the 
pituitary stalk insertion in the superior sella, and a 9 mm focus enhancement in the pineal gland;

F) Axial Flair image demonstrating a 9 mm focus enhancement in the pineal gland.
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The postoperative imaging of the thoracic spine dem-
onstrated the gross total resection of the lesions without 
any evidence of residual enhancement on T1-weighted 
post-contrast MRI studies (Figure 3). Additionally, there 
was a resolution of spinal cord compression at the af-
fected levels. Following two weeks of acute inpatient 
rehabilitation, the reported patient was discharged 
home with plans to receive adjuvant radiotherapy. He 
also regained bladder function and no longer required 
self-catheterization. The study patient received 36 Gy 
of Complete Spine Irradiation (CSI), followed by 60 Gy 

of Intensity-Modulated Radiation Therapy (IMRT) to 
the brain, and 54 Gy to the spine. Imaging studies at 
the 10-month follow-up visit revealed no evidence of 
lesions neither intracranially nor in the spinal cord. His 
complaints included only residual patchy areas of numb-
ness on his left thigh. The patient will undergo regular 
MRI surveillance to evaluate for disease recurrence.

3. Discussion

Given their rarity, much of the current knowledge 
about multifocal IDEM anaplastic ependymomas is de-
rived from case reports [12-14]. Schuurmans et al. de-
scribed the first multifocal IDEM anaplastic ependymo-
ma in a 29-year-old female who presented with bilateral 
arm weakness and characteristic Lhermitte’s sign, with 
tumors located in the cervical and lumbar regions of 
the spinal cord [12]. Following surgical resection, the 
patient received adjuvant radiotherapy (20 sessions of 
1.8 Gy. Two years later, an MRI revealed a tumor in the 
right temporal lobe; accordingly, the pathological diag-
nosis was consistent with anaplastic ependymoma [12]. 
Chakravorty et al. presented the case of a 47-year-old 
female with multifocal IDEM anaplastic ependymoma 
which initially presented with >10 lesions in the cervi-
cal, thoracic, and lumbosacral levels [13]. Upon diagno-
sis, the patient underwent surgical resection of three S2 
lesions due to symptoms. One year later, she received 
surgery on three T5 lesions due to their progression, fol-
lowed by full craniospinal irradiation with 46 Gy. At the 
48-month follow-up visit, her remaining lesions were 
stable, and she was neurologically intact [13]. Follow-
ing the surgical resection of spinal tumors and adjuvant 

Figure 2. Low- and high-power view 

A) Low-power view shows a cellular glial neoplasm with pseudo-palisading necrosis; B) Low-power view shows multiple foci of microvascular prolif-
eration, and perivascular pseudorosette formation; C) High-power view shows marked cytological atypia, and mitoses.

Figure 3. Postoperative sagittal T1-weighted 

Post-contrast image of the spine demonstrating post-surgical hard-
ware with no residual enhancement, and interval decompression of 
the spinal cord. 
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radiation, our patient was in remission at the 10-month 
follow-up visit. The aforementioned studies [12, 13] and 
this report highlighted the importance of routine radio-
graphic evaluation; Schuurmans et al. reported intracra-
nial metastasis two years after treatment [12]. Besides, 
Chakravorty et al. noted the progression of previously 
stable tumors one year after diagnosis [13]. 

It is common practice to administer adjuvant radio-
therapy to patients with the WHO grade II ependy-
momas who undergo Subtotal Resection (STR), and 
those with the WHO grade III ependymomas [11, 15]. 
In a series of 114 adult patients with the WHO grade 
II intracranial ependymomas, adjuvant radiotherapy 
was associated with improved survival in patients with 
incompletely resected tumors [15]. Nevertheless, the 
dosage of radiation therapy is an essential interven-
tional component to consider. In this regard, Pica et al. 
demonstrated high-dose (>50.4 Gy) radiotherapy to be 
associated with lower rates of tumor progression in a 
series of 85 patients [11]. Our patient received CSI (36 
Gy), followed by IMRT to the brain and spine (60 Gy 
and 54 Gy respectively). The MRI findings revealed nei-
ther intracranial nor spinal recurrence at the 10-month 
follow-up visit; thus, these data suggested the effective-
ness of higher doses of radiation therapy in preventing 
recurrence, albeit with the limited follow-up length. 

4. Conclusion

Multifocal anaplastic ependymomas are an exceed-
ingly rare entity. To the best of our knowledge, this is 
the fourth report of a multifocal IDEM anaplastic epen-
dymoma. Despite their rarity, these tumors should be 
considered on the differential diagnosis when evaluat-
ing a patient with spinal tumors. Careful imaging of the 
entire neuroaxis should be performed to investigate the 
presence of additional lesions at distant sites. GTR and 
adjuvant radiotherapy appear to be effective treatment 
strategies for high-grade lesions.
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