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 Most common non-glial tms of CNS 

 15-20% adult intracranial tms. 

 Twice as common in women  

 Typically slow growing tms 

 Arise from meningocytes / arachnoid cap cells 

 Mostly asymptomatic 

Headache, paresis, mental status change, etc. 

 Most of them sporadic. May be secondary to: 

Previous cranial irradiation, NF2 

Meningioma 

Location: 

50% falx, parasagittal, lateral convexity, 

40% basal, subfrontal, olfactory groove, sphenoid 

wing and suprasellar  

10%  falx-tentorial junction, intraventricular, 

intraorbital, pineal, spinal 

Very rarely outside the dura 

Meningioma 
WHO 2016 
Meningothelial WHO grade I 

 
Fibrous (Fibroblastic) 
Transitional (Mixed) 
Psammomatous 
Angiomatous 
Microcystic 
Secretory 
Lymphoplasmacyte-rich 
Metaplastic 
Chordoid 
Clear Cell 
Atypical WHO grade II 
Papillary 
Rhabdoid 
Anaplastic (Malignant) WHO grade III 

Meningioma 

Extra-axial tms; 

Dural based 

CSF cleft sign 

Widening of the subarachnoidal space 

Intervening pial arteries / veins 

Dural tail 

Hyperostosis / erosion of the calvarium 

Meningioma 

Non-contrast CT: (typical features) 

Many are slightly hyperdense to normal brain 

Calcifications in benign forms 

Hyperostosis / erosion of the adjacent bone 

 

Meningioma 



MRI: (typical features) 

T1-W: isointense / slightly hypointense to grey matter 

T2-W: isointense / slightly hyperintense to grey matter 

Post-contrast: Typically homogenous & avid enhancement 

Adjacent brain edema + / -  

Hemorrhage very rare 

Meningioma 

Meningioma (Transitional type) 

56 y M 

Meningioma (Transitional type) 

Meningioma (Fibrous type) 

65 y F 

Meningioma (Secretory type) 

Associated adjacent brain edema 

Associated brain edema (60%) 
Vasogenic edema 

Many mechanisms proposed  

Edema most common in: 

  Secretory & Microcystic types (WHO grade I) 

 Atypical (WHO grade II) & Anaplastic types (WHO grade III) 

  

However, can be seen in all types 

 Presence of edema does not help in Ddx of subtypes 

 

Meningioma 



Fibrous meningioma 
No edema 

T2W hypointensity usually correlates with fibrous tissue and calcified content 

En plaque meningioma, hyperostosis 

Hyperostosis  common in en plaque meningiomas 
Size of meningioma is not proportional to the degree of hyperostosis 
Mechanism: reactive hypervascularity of the adjacent periosteum, new bone 
formation 
 
+C enhancement in the bone  intraosseous meningioma? 

Atypical meningioma (WHO grade II) 
76 y F 

Atypical meningioma (WHO grade II) 

38 y M 

Malignant (anaplastic) meningioma (WHO grade III) 

Malignant (anaplastic) meningioma (WHO grade III) 

Invasion / Infiltration of the brain parencyhma 



Meningioma (Angiomatous type) 

Atypical findings: 
Cystic degeneration 

 

 

 

 

 

 

Fatty degeneration 

Meningioma 

Angiomatous meningioma Meningothelial meningioma 

Metaplastic  meningioma 

Metaplastic (Lipomatous) meningioma (WHO grade I) 

 

Ddx by location: 

 

Orbital 

Pontocerebellar angle 

Suprasellar / Parasellar 

Intraventricular 

 

 

Meningioma 

Meningioma       vs.        Optic glioma 

Tram track sign 

 

Ddx by location: 

 

Orbital 

Pontocerebellar angle 

Suprasellar / Parasellar 

Intraventricular 

 

 

Meningioma 



Meningioma   Schwannoma    Epidermoid 

 

Ddx by location: 

 

Orbital 

Pontocerebellar angle 

Suprasellar / Parasellar 

Intraventricular 

 

 

Meningioma 

Parasellar meningioma 

Pituitary Macroadenoma 

 

Ddx by location: 

 

Orbital 

Pontocerebellar angle 

Suprasellar / Parasellar 

Intraventricular 

 

 

Meningioma 

Intraventricular meningioma 



Choroid plexus 
papilloma 

Meningioma 

Choroid plexus  
carcinoma 

Central neurocytoma 

Vascular facts: 
 

Arterial encasement 

 

Venous infiltration 

Meningioma 

Very important for surgical planning 

Meningioma 



74y M 46y F 

Intraosseous meningioma 
* Sup sag sin invasion 

Other meningial tms 

Metastasis 

Hemangiopericytoma 

Lymphoma 

Solitary fibrous tm 

Meningeal melanocytic tumors 

etc.. 

 

Metastasis 
Leptomeningeal 
Calvarial 

Dural tail 

Multiple Myeloma 



Primary lympoma

Secondary lymphoma

Lymphoma 

Anaplastic hemangiopericytoma (WHO grade III) 

40 yaş K

Commonly in younger patients relative to meningioma 

 Agressive tm 

 Vivid enhancement 

 Highly vascular (flow voids on T2W) 

 Narrow base of dural attachment 

 Adjacent brain edema 

Hemangiopericytoma 

35-year-old man with a history of remote closed head injury who presented with recurrent 
headache, cortical blindness, and numerous new neurologic deficits.  

Timothy J. Painter et al. AJNR Am J Neuroradiol 
2000;21:1349-1353

Meningeal 
melanocytosis 

Other meningioma mimicks…. 



Dermoid 

42y M 

Meningiomas are the most common non-glial tms 

Dural tail is not specific for meningiomas 

DDx of subtypes of meningiomas is not always possible by means of 
imaging findings 

Differentiation between meningioma grades is not always possible by 
means of imaging findings 

Meningioma has many mimicks !! 

 

 

Summary: 
Thanks for your attention 


