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Meningiomas are very common, accounting for approximately 15% of all 
symptomatic intracranial tumors, 33% of all asymptomatic intracranial neoplasms, 
and are found in 1-1.5% of the population at autopsy. While most are of the 
typical, WHO grade 1 variety, being alert to certain key features that identify 
both atypical (WHO grade 2), and malignant (WHO grade 3) meningiomas, can aid 
in guiding timely evaluation, diagnosis, and treatment.  
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A 66-year-old female with a history of anxiety, depression, glaucoma, and left 
shoulder osteoarthritis presented to the Emergency Department with left upper 
and lower extremity weakness, that had resolved by the time of presentation. An 
unenhanced CT of head was obtained, which demonstrated a likely right parietal 
mass. An MRI of the brain was then acquired to further characterize the lesion. 
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ATYPICAL MENINGIOMA 

IMAGING 

Brain MRI: Figure A (upper left) is an axialT2 FLAIR image showing a heterogenous 
hyperintense predominantly extra-axial lesion overlying the right parietal lobe, with 
peritumoral edema effecting the adjacent brain parenchyma. Figure B (upper right) 

is an axial T1-weighted image, where the lesion is heterogeneously hypointense. 
Figure C (lower left) is a DWI image, showing increased signal within the mass. 

Figure D (lower right) is the corresponding ADC map, which demonstrates low signal, 
confirming restricted diffusion.  

Contrast enhanced brain MRI: Figure E (left) is an axial T1-weight post contrast 
image demonstrating heterogenous enhancement.  Figure F (right) is a coronal T1-
weighted post contrast image with heterogenous enhancement of the extra-axial 

mass.  

As shown and described above, the brain MRI further characterized the lesion, which 
was determined to be an extra-axial, enhancing mass, with heterogenous signal. The 
patient was taken to the OR, which revealed an extra-axial tumor invaginating into 
the brain. Initial pathology performed at the time of resection was significant for a 
small round blue cell tumor. 
 
The differential diagnosis of an extra-axial mass is broad, and includes meningioma, 
dural metastases, solitary fibrous tumor, hemangiopericytoma, lymphoma, lipoma, 
sarcoidosis, subdural empyema, arteriovenous malformations, and cerebral 
aneurysms. Additionally, the differential diagnosis of a small round blue cell tumor is 
wide-ranging, and includes Ewing sarcoma, peripheral primitive neuroectodermal 
tumor (pPNET), CNS primitive neuroectodermal tumor (CNS-PNET), Askin tumor, 
neuroblastoma, Wilms tumor, hepatoblastoma, embryonal rhabdomyosarcoma, 
medulloblastoma, pineoblastoma, retinoblastoma, small cell mesothelioma, and 
acute leukemia.  
 
In this particular case, final pathology revealed a grade 2, or atypical, meningioma. 
Atypical meningiomas represent 15-18% of all meningiomas, and  usually present 
approximately 10 years earlier than typical meningiomas, which tend to present 
around age 65. Females are affected 1.3-1.5 times more frequently than males, and 
the atypical variety is more common in Blacks.  
 
The imaging modality of choice is MRI, to both characterize the lesion and define its 
extent. The classic imaging findings of atypical and malignant meningiomas are an 
extradural mass with indistinct tumor margins that is infiltrative, interdigitating with 
the brain. Due to their hypercellular pathology, they are likely to restrict diffusion. 
Post-contrast imaging is key for complete evaluation, as enhancement within the 
skull and brain parenchyma are likely to represent invasion into these structures, 
and should be detailed in the report to assist the surgeon in performing a complete 
resection, as well as aid in post-operative management. It is also important to keep 
in mind that while classic imaging features do exist for grade 2 and grade 3 
meningiomas, it is very difficult to predict the grade of a meningioma based on 
imaging.  
 
Treatment of grade 2 and grade 3 meningiomas is typically surgical resection, with 
the resection of both the tumor and the involved dura and dural tail, with tumor 
free margins, followed by duraplasty. Additionally, there is resection of the involved 
or hyperostotic bone. Radiotherapy may also be employed, either for fractionated 
external beam irradiation or stereotactic radiosurgery.  
 
The recurrence rate of atypical and malignant meningiomas is also significantly 
higher than that found in grade 1 or typical meningiomas. In grade 1 meningiomas, 
the recurrence is only 9%, but is 28% in grade 2 and grade 3. The median time to 
recurrence is three years, and 5-year recurrence-free survival is 48% for a grade 2 or 
grade 3 meningioma. Treatment options after recurrence include repeat surgery, 
external beam irradiation, stereotactic radiosurgery, as well as novel therapies such 
as angiogenesis inhibitors, growth hormone blockers, signal inhibition (for example, 
calcium channel blockers), gene therapy, growth factor blockade, and tumor cell 
growth inhibition.  
 
In conclusion, a thorough description of meningiomas, as with any neoplasm, is key 
for both accurate diagnosis and effective treatment. Recognition of classic imaging 
characteristics and extent of disease are vital.  
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