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Spine tumors are rare.

• Overall, spine tumors in the US are a rare entity

• Data from National Program of Cancer Registries and Surveillance Epidemiology, and End 

results between 2004-2007

• Covers 99.2% of US population

• Both malignant and non-malignant tumors included

• 2576 malignant and 9236 non-malignant cases

• Overall incidence of 0.97 per 100,000 persons/year

• Overall incidence of brain tumor 14.8 per 100,000



Type of spine 
tumors:

• Extradural 50%

• Intradural, extramedullary 40%

• Intradural, intramedullary 5-10%
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Intradural, intramedullary

https://doi.org/10.3171/2015.5.FOCUS15158

https://doi.org/10.3171/2015.5.FOCUS15158
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Ependymoma

• Most common, accounting for 50-60% of all intramedullary tumors

• Mid-adulthood, slightly more common in males

• Associated with NF

• Develop from ependymal cells

• Epithelial-like cells lines the ventricles and central canal of spinal cord

• Most are slow growing and benign

• Four histologic subtypes:

• WHO I: myxopapillary

• WHO I: sub-ependymoma

• WHO II: ependymoma

• WHO III: anaplastic
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Ependymoma

• Ependymoma (WHO II)

• Arise from cervical >> thoracic cord

• Radiographic features:

• Widen the spinal centrally

• Unecapsulated, although well-circumscribed

• Associated with cysts and syringohydromyelia

• Enhance strongly



Ependymoma (myxopapillary)

• Myxopapillary (WHO I) most common

• Arises from conus/filum terminale

• May present with sphincter dysfunction 
or hemorrhage

• Prominent mucus component

• Small, well circumscribed, ovoid
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Astrocytoma

• Second most common type of intramedullary spine tumor

• Tends to be younger, with males slightly more affected

• Four histologic subtypes

• I: pilocytic

• II: diffuse

• III: anaplastic

• IV: glioblastoma

• In contrast to brain, spinal astrocytoma tend to be grade I or II
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Astroctyoma

• Radiographic features:

• Tend to look similar to ependymoma on MRI

• Less enhancement

• May be off-center or asymmetric, compared to 
ependymoma

• Tend to span over 4-7 levels

• Thoracic >> cervical

• Unlike ependymoma, do not often have well-
defined planes, and are more infiltrative





Hemangioblastoma

• By far, much more rare accounting for 3-4%

• Do not develop from intrinsic cells of spinal cord, but has close 
association which vasculature

• Strong association with VHL
• 30% with spinal hemangioblastoma will have VHL

• Tend to develop in dorsal (posterior) cord
• Sensory and proprioception symptoms
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Hemangioma

• 35 y/o F with 3-month hx of LLE 

paresthesias

• 5/5 throughout UE and LE

• Lumbar MRI unremarkable

• EMG normal

• Neuro-axis imaging ordered for 

further workup
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Hemangioma

• Underwent a T3-5 laminoplasty for 

resection

• Remained motor intact, with some 

decreased sensation at T5 level

• Discharged home POD 2

• Pathology with cavernous 

hemangioma



Intradural, Extramedullay



Meningioma

• Second most common extramedullary lesion

• Generally benign, slow growing
• Arise from arachnoid cap cells of the meninges
• 70-90% WHO I

• Middle aged females
• Associated with NF 2

• Thoracic (80%) >> cervical (15%)

• Well circumscribed, associated with a “dural tail”
• May be associated with Ca++
• Often lateral to spinal cord



Meningioma

• 78 y/o F with 1 yr hx of progressive 
motor and sensory decline
• Went from active retired RN to 

unable to ambulate and wheelchair 
bound
• Bilateral LE with 1/5 throughout

• T8 sensory level

• Loss of proprioception



Meningioma

• Taken from T6-8 laminoplasty for 
resection

• Immediate post op with improvement 
of LE strength

• 6 months post op, walking with a 
walker!



Nerve sheath tumors

• Schwannoma
• Most common nerve sheath tumor

• Peak 5-7th decade, equal sex

• Generally sporadic (95%)

• Arise of the dorsal root
• Generally does not involve the nerve 

fibers themselves, but abuts them

• Well circumscribed

• Strong enhancement



Neurofibroma

• Classically present with NF 1 >> NF2, but also sporadic

• Also arises for dorsal sensory root
• Unlike schwannoma, invests (does not abut) into the nerve fibers

• Not encapsulated

• Generally unresectable unless nerve root is taken



Neurofibroma

• 76 y/o M with RLE radicular pain 
and weakness in a L3-4 distribution

• Taken to OR for posterior and then 
lateral approach for resection
• Nerve was completely intertwined 

with tumor regardless of approach

• Tumor was unresectable







Extradural:



Vertebral hemangioma

• By far, the most common spinal 
bone “tumor”
• Up to 30% on MRI

• Benign

• Generally discovered on routine 
MRI for degenerative changes

• Almost always asymptomatic

• “salt and pepper” appearance on 
MRI

• Does not need neurosurgery 
intervention or consult



Multiple myeloma (plasma cell)

• Most common primary malignant bone neoplasm
• Account for approximately 50% of all vertebral body tumors

• Arises from monoclonal proliferation of plasma cells of red marrow

• Arises in older adulthood (50-70)
• M >> F (2:1)

• Can arise anywhere in axial skeleton, but vertebral column most common

• Presents with pain secondary to pathologic fracture
• Anemia
• Renal failure
• Proteinuria
• hypercalcemia
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Boney/Extradural

• 74 y/o M with 1 year hx of LBP and LE 

radicular pain

• Presented to ED

• Neuro intact

• Very lytic on CT

• Enhances brightly in MRI



Boney/extradural

• Multiple myeloma is extremely 
radiation sensitive, and is often 
the first line treatment



Prostate

• When advanced, 90% 
prostate mets go to spine

• 81 y/o M with mid back 
pain
• Legs feeling weaker

• Requiring the use of a cane 
to ambulated





Epidural abscess

• Did well post op, with 
improvement of LE function

• Will receive radiation



Epidural abscess

• Generally presents with back pain
• +/- radiculopathy

• Most common location in lumbar spine
• If pain only, not a neurosurgical emergency (or even operative indication)

• Treat with Abx

• Often associated with discitis/osteomyelitis



Osteomyelitis Metastatic disease



Infection vs Metastatic disease

Asian Spine J. 2015 Oct; 9(5): 776–782.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4591451/




Thank you!

• Questions?

• Katie Krause- Neurosurgeon

• Katie.Krause@virginiamason.org

• 262-224-7070

mailto:Katie.Krause@virginiamason.org

