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ABSTRACT 

BACKGROUND 

Meningiomas are reported to be the most common intracranial neoplasm in 

Neurosurgical practice. Two important factors that determine progression-free 

survival are the Histological sub-types (grade) and anatomical location. 

Anatomical location affects resectability and therefore recurrence. The study 

aims to find a relationship between these two factors and draw 

recommendations that would help manage this common neoplasm. 

METHODS 

This was a 3 year retrospective study of 125 histologically confirmed 

Meningiomas seen at tertiary hospitals in Johannesburg. We recorded all the 

histologically confirmed Meningiomas from the NHLS and mapped them 

against their anatomical location using the PACS system. We then used the Chi 

squared to analyses the main categorical variables to find their relationship. 

RESULTS 

Our model predicted 73% of the grades correctly, therefore suggesting that 

there is a relationship between histological subtypes and location, when 

location is grouped. 

CONCLUSION 

Granular location did not prove as predictive. Given the size of the data, we 

cannot conclude definitively that location alone can predict histological sub-

type. What we can say is that in this study, location has shown a more 

significant relationship to histological sub-type than age and gender. 
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NOMECLATURE 

 

CHBAH              - Chris Hani Baragwanath Academic Hospital  

CMJAH              - Charlotte Maxeke Johannesburg Academic Hospital 

CPA                    - Cerebello-pontine angle 

MRI                    - Magnetic resonance imaging 

NHLS                  - National Health Laboratory Services 

PACS                   - Picture Archiving and Communication System 
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1  INTRODUCTION 

The term ‘Meningioma’ was coined by Harvey Cushing in 1922, after extensive 

work had been done by multiple authors before him (1). Meningiomas arise 

from arachnoid cap cells of the meninges of the Central Nervous System (CNS), 

but rarely they arise in locations where there is no dural attachment like 

intraparenchymal and intraventricular (2). Arachnoid cap cells are in contact 

with the venous endothelium of the structure called arachnoid villi, whereby 

CSF (cerebrospinal fluid) gets absorbed. These are most congregated in areas 

of Superior Sagittal Sinus, followed by cavernous sinus, tuberculum sellae, 

lamina cribosa, foramen magnum and torcular herophili (2).  

The intracranial distribution has been approximated as: convexity (34%), 

parasagittal (22%), sphenoid ridge (17%), infratentorial (9%), intraventricular 

(5%), tuberculum sellae (3%) and others (4%) (1).  

Meningiomas are the commonest primary intracranial extra-axial neoplasm 

(14.3-19%) but an incidence as high as 33.8% has been reported in 

Johannesburg (3-5). The mean age at presentation was 45.7 ±10.1 years and a 

female to male ratio of 3.8:1 (4).  

The WHO (World Health Organization) classified Meningioma histological 

subtypes into grades 1-3 and the different grades exhibit more aggressive 

behaviour the higher the grade (6, 7). (Table 1) 
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Table 1.1 WHO Meningioma classification 

Meningioma Grade Histological description 

Grade 1  

Meningothelial Densely packed cells arranged in concentric sheets 
(whorls) with no discernible cytoplasmic border 

Fibrous Multilaminated sheets of interlacing, elongated spindle 
cells 

Transitional Combination of meningothelial and fibrous 

Psammomatous Mineralised whorls containing calcium apatite and 
collagen. Psammos means sand in Greek 

Secretory Meningothelial or transitional with occasional 
intracellular eosinophilic globules. 

Lymphoplasmacyte-
rich 

Lymphoplasmacytic infiltrates often making the 
meningothelial component inconspicuous. 

Microcystic Cells have elongated processes with loose myxoid 
background. 

Angiomatous Demonstrate abundant blood vessels within the tumour 
(>50% of tumour) within a tumour with classic 
meningothelial differentiation. 

Metaplastic Characterised by tumour cells sharing characteristics of 
cells from tissues in different parts of the body. 

Grade 2  

Chordoid Columns of cells surrounded by mucoid matrix, 
resembling chordoma. 

Atypical Increased cellularity, small cells with increased nuclear 
to cytoplasm ratio, ≥4 mitoses per 10HPF*, local 
invasion 

Clear-cell Monomorphic round nuclei, arranged back to back like 
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oligodendroglioma, but with bands of collagen 

Grade 3  

Rhabdoid Abundant eosinophilic cytoplasm, cytoplasmic hyline 
inclusions and eccentric nuclei. 

Anaplastic ≥20 mitoses per 10HPF*, prominent cellular 
pleomorphism and necrosis, local brain invasion 

Papillary Increased nuclear-cytoplasmic ratio, prominent 
mitoses, metastasis via CSF, occasionally outside CNS 

*HPF= high power field  

 Morbidity and mortality also rises with grade due to aggressive behaviour and 

recurrence of the neoplasm (1, 6, 7).  

A classification of how neurosurgeons assess the surgical removal of 

meningiomas was introduced by Simpson in 1957 (8, 9).  

• Grade I - macroscopically complete tumour removal with excision of the 

tumour’s dural attachment and any abnormal bone (9% recurrence rate) 

• Grade II - macroscopically complete tumour removal with coagulation of 

its dural attachment (19% recurrence rate) 

• Grade III - macroscopically complete removal of the intradural tumour 

without resection or coagulation of its dural attachment or extradural 

extensions (29% recurrence rate) 

•  Grade IV - subtotal removal of the tumour (40% recurrence rate) 

• Grade V - simple decompression of the tumour 

 

Another system different from the macroscopic Simpson resection 

system was introduced by Kobayashi, and it is based on microscopic 

resection (10). 
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Table 1.2 Kobayashi classification of microscopic resection 

Grade Extent of microscopic resection 

Grade I Complete microscopic removal of tumour and dural 
attachments with any abnormal bone 

Grade 
II 

Complete microscopic removal of tumour with diathermy 
coagulation of its dural attachments 

Grade 
IIIA 

Complete microscopic removal of intradural and extradural 
tumour without resection or coagulation of its dural 
attachments  

Grade 
IIIB 

Complete microscopic removal of intradural tumour without 
resection or coagulation of its dural attachment or of any 
extradural extensions 

Grade 
IVA 

Intentional subtotal removal to preserve cranial nerves or 
blood vessels with complete microscopic removal of dural 
attachment 

Grade 
IVB 

Partial removal, leaving tumour of less than 10% in volume 

Grade 
V 

Partial removal, leaving tumour of more than 10% in volume, 
or decompression with or without biopsy 

 

 The anatomical location can pose a surgical challenge in terms of 

resectability, often achieving a higher Simpson grade, which is 

associated with a higher recurrence rate (8). This could be due to 

proximity to major venous sinuses including the Cavernous sinus which 

might require a cuff of tumour to be left behind or total tumour removal 

with sinus reconstruction, which carries a high morbidity (11). Skull base 

and posterior fossa location also has a high short term and long term 

surgical morbidity due to involvement of neurovascular structures like 

arteries and cranial nerves, therefore surgeons are likely to opt for a 

higher Simpson grade (8, 12, 13). Recurrence depends primarily on the 

extent of surgical removal and on the histological characterization of the 

tumour as grade 2 or grade 3 which have aggressive behaviour and local 

brain invasion (14). It has been reported that 6 of 7 patients with 
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recurrence died of the tumour at a mean of 25 months after re-growth 

(5). Re-operations are notorious for having a higher complication and 

mortality rate (10). While radiation is another treatment option for 

meningiomas, it is not the best modality, often reserved for inaccessible 

and aggressive tumours (1, 3, 5, 10). Radiation is important for local 

tumour control but has been associated with neurotoxicity to nearby 

critical structures like cranial nerves, optic apparatus and functionally 

eloquent brain, resulting in neurocognitive decline. It is also associated 

with therapy related brain oedema, primary tumour dedifferentiation to 

higher grade and the development of secondary tumours (5). This 

dedifferentiation seems to have a different genomic instability pathway 

compared to de novo Atypical meningiomas, and a loss of 

Neurofibromatosis (NF2) gene has been documented (15). Unfavourable 

locations also come with associated deficits and a poor Karnofsky 

Performance score (10, 12).  

A Karnofsky performance score is used to grade the functional status of a 

patient with cancer, with a score less than 70 often identifying patients with a 

worse prognosis (1). So finding a link between histological subtypes and 

anatomical location could help in better planning and management of 

Meningiomas. The relationship between grade and location needs to be 

elucidated. 

2 LITERATURE REVIEW  

The anatomical location often poses a challenge to the Neurosurgeon in terms 

of approach and extent of resection, Simpson grade and its attendant 

recurrence rate (10, 13). The histological subtype alerts us to the behaviour of 

the Meningioma, hence the importance if analysing the correlation of histology 
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and location. Up to 80% of these lesions have a driver mutation identified via 

next generation sequencing techniques and correlate with tumour location and 

embryological origin (16). The clinical implication for these epigenetic factors is 

in their predictive value of histologic subtypes and tumour progression (16). 

Up to 16% of uncommon histological subtypes had common location of origin; 

sphenoid wing, posterior parafalcine, jugular foramen, peritorcular, 

intraventricular, Cerebello-pontine angle (CPA), tentorial and petroclival (17). 

Common sites with increased mortality were found to be; CPA, 

intraventricular, sphenoid ridge, tuberculum sellae, posterior parafalcine and 

posterior fossa (17). Skull base, intraventricular and posterior fossa, were 

common locations for high grade meningiomas with increased mortality (17). 

Rhabdoid meningiomas were found mostly in the posterior parafalx, tentorial, 

CPA and peritorcular. Anaplastic was commonly found in the sphenoid, CPA 

region. Papillary was predominantly found in; intraventricular and tuberculum 

sellae location (17).  

 Age is another factor to consider in the management of patients with 

Meningioma. Paediatric meningiomas differ from those in adults by their male 

predominance, atypical locations and higher rates of malignant subtypes (18, 

19). Patients younger than 35 years with HIV-1 seropositivity were associated 

with increased risk of developing higher grade Meningiomas (20). Intracranial 

tumour location, grade of resection and histopathological subtypes were 

similar between the elderly (>65years) and the younger group, but spinal 

tumours were more common in older patients than in younger patients (12% 

vs. 4%, p=0.001) (21). 

 Meningothelial meningioma is the predominant subtype in midline skull base 

and spine, one study concluded (22). They found 84% in midline skull base, 
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58% lateral skull base, 48% non-skull base and 80% of spinal (22). 

Meningothelial and fibrous meningiomas were the most common subtypes 

and convexity was the most common location in a different study (23). 

Spinal meningiomas present slightly conflicting findings or rather inconclusive 

findings with some reporting a dominance of Psammomatous subtype (66%) 

and meningothelial at (11%)(24). Similar figures with; Psammomatous (66%), 

Fibroblastic (22%) and Meningothelial (11%) were found in another 

comparative study (25). Psammomatous meningiomas were associated with 

less favourable neurological outcome postoperatively than resection of other 

spinal meningioma subtypes, partly due to incomplete resection (25, 26). 

Another challenge with spinal meningiomas is their location, with ventral 

location particularly difficult to excise completely especially if the dentate 

ligament is not released and the patient position is not optimal (26). All these 

manoeuvres are done in order to create a safe surgical corridor without 

causing injury to the spinal cord (26). Different studies had conflicting figures 

of 80% of their spinal meningiomas reported as Meningothelial (22, 24).  

Grade I meningiomas are by far the commonest with 82-85%, grade II (11.42%) 

and grade III (5.71%) (27). Fibrous meningioma (37%) was the predominant 

subtype in posterior fossa convexity and Psammomatous (24%) at foramen 

magnum (27). Similar figures regarding the grades; Grade I (80%), grade II 

(5.9%) and grade III (4.8%) were also found in a different series (17). 

The most important factor to influence recurrence is the extent of surgical 

removal (9, 10, 21). No significant difference in the recurrence rate among the 

histological subtypes was found, but high grade meningiomas tended to recur 

earlier (29). Tumour location and its biological behaviour were closely related 

to the removal rate, prognosis and recurrence, while tumour size was of less 



 

18 
 

importance (30). In contrast, tumour size, proximity to major sinus, oedema, 

cortical penetration, Simpson’s grade and histopathological classification were 

significant predictors for recurrence, while age, gender and location were not 

significant predictors in a different review (31). Close proximity to important 

neurovascular structures like cranial nerves and venous sinuses makes extent 

of resection limited in an effort to preserve neurological function (11). 

 

 

3 PROBLEM STATEMENT 

Understanding the anatomical relation to certain Meningioma histological 

subtypes will address crucial issues in Meningioma management. Meningioma 

subtypes which are high grade in certain locations could be approached 

differently once grade mapping for location is defined. For prognostic value, 

location and histological subtypes are but two of many factors to consider, 

since certain locations affect maximal extent of resection thereby leading to 

poor prognosis, and high grade subtypes have been established to be 

aggressive and recur earlier and frequently. Establishing this relationship will 

help with better surgical planning and prioritisation of this common neoplasm 

in our resource limited setting. 

 

4 JUSTIFICATION FOR THE STUDY 

For the most common intracranial tumour, there is unfortunately very little 

literature on the relationship between histological subtype and location, hence 

the current trend of treating every Meningioma similarly. It also shows there is 

still a lot to be learnt about this common neoplasm.  
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5 METHODS  

5.1 Research Question  

Is there a correlation between Meningioma histological subtypes and 

anatomical location?  

Null hypothesis: 

Higher grade Meningiomas do not preferentially occur in less surgically 

accessible anatomical locations. 

5.2 Aim 

The aim is to investigate the relationship between the Meningioma histological 

subtypes and their anatomical location. 

 

 

5.3 Study Objectives 

• Obtain the histology of the different Meningioma histological subtypes 

• Identify the location of the confirmed Meningiomas as per the 

radiological images 

• Study the relationship between the histological subtypes and the 

anatomical location  
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5.4 Study design; a descriptive, retrospective study over a 3-year period from 

January 2018 to December 2020. 

5.5 Study site; 3 hospitals namely; Charlotte Maxeke Johannesburg Academic 

Hospital, Chris Hani Baragwanath Academic Hospital and Helen Joseph 

Hospital, under the University of the Witwatersrand. 

5.6 Study population; all cases of all age groups of histologically confirmed 

Meningiomas in the 3 hospitals over the specified 3-year period.  

5.7 Inclusion criteria: 

• All the members of the study population with complete records 

• All the brain and spine Meningiomas where complete histology 

reporting was done 

• All the members of the study population where radiological imaging 

were available 

5.8 Exclusion criteria 

• Members of the study population with multiple registration numbers 

• Members of the study population with incomplete data 

• Members of the study population with inconclusive histology  

5.9 Limitations 

• Records retrieval challenges as this is a retrospective study 

• Large tumours causing anatomical overlap 

 

 

6 INSTRUMENT 

A patient data collection template with information like; age, gender, hospital, 

tumour grade and location was used by the author to populate the data 

collection sheet. The template information was completed using the hospital 
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registration number to access the NHLS histology results for tumour type, age, 

and gender. The same registration number was mapped against the anatomical 

location on the PACS thereby completing the histology subtypes and location 

table. 

 

7 DATA ANALYSIS 

7.1 Data sources: the National Health Laboratory Services (NHLS) will provide 

the histological results and the radiological PACS (Picture archiving and 

communication system) from the radiology department will provide the 

images to assess the anatomical location. 

7.2 Data collection: data will be collected by the author using a data 

collection template and data collection sheet. 

7.3 Data management:  

The data will have age as a continuous variable and discrete variables e.g. 

tumour grade, gender and location. These categorical variables will form the 

data sheet and observations, inferences and correlative analysis will be made. 

Data in Appendix 2 will be used for frequency analysis. The Chi squared test 

will be used for correlative analysis of the categorical data to prove the null 

hypothesis. The anticipated number of patients for this study is 100. 

7.4 Statistical analysis; data will be collected using the data collection 

template and information will be imported onto a Microsoft Excel spread-

sheet, as the data collection sheet and analysed using the R© programme. 

The Chi-squared test will be used for the two categorical variables of 

histology grade and location. Its value is to evaluate what the likelihood of 

the observed frequencies of grade and location will be, assuming the null 

hypothesis is true. 

Using linear regression on 0.025 significance level, we will seek to reject the 

null hypothesis which H0: there is no relationship between Meningioma 
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histological subtypes and their anatomical location. The types of variables 

being analysed are discrete variables, and categorical, thus a multinomial 

logistic regression method will be employed. 

 

8 STUDY RESULTS 

8.1 Data  

Data consisting of 125 observations was obtained and will be analysed in the 

next section to better understand it. 

 

8.2 Summary of data by Histological subtypes 

Majority of data (90+ observations) sit in grade 1 as shown in the graph below.  
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8.3 Histological grade by age 

Ages between 31 and 70 have been observed with a high frequency as shown 

below. The graph also shows the distribution of histological grades across the 

different ages. 

 

 

 

 

8.4 Histological grade by Gender 

More females than males were observed in the data. 
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8.5 Histological grade by Location 

Convexity and sphenoid wing were observed with the highest and second 

highest frequency respectively in the data set, while petroclival was observed 

with the least frequency.   

 

 

 

Location was further grouped into Skull based and Convexity, as shown in the 

results below.  

5 observations were located in the spine and could not be classified between 

the two categories. 
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8.6 Methodology  

An ordinal logistic regression was used to model the relationship between 

histological sub-types and the available variables, i.e. age, sex or location. This 

is the best model to use for an ordinal response variable, histological sub-types 

in this case, because there is a clear ordering of category levels where a higher 

grade indicates a more aggressive sub-type. Modelling was done using R 

programing language. 

 

We ran a regression of ‘grades’ on Age, gender and location and obtained the 

respective ANOVA tables, which gives us the p value, and confusion matrices 

for our hypothesis testing. 

  

The confusion matrix tells us how well or not our model predicts the ‘grade’ 

given the explanatory variables. 
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We then tested the respective models to see if they can predict the dependent 

variable, grade, in our data. 

 

We seek to reject the null hypothesis HƟ: that there is no relationship between 

Meningioma histological subtypes and their anatomical location. Therefore, 

higher grade Meningiomas do not preferentially occur in less surgically 

accessible anatomical locations. 

 

We ran the below separate regressions, firstly with age and gender, to explore 

all possible explanatory variable, however our main interest is the relationship 

between histological sub-type and location. 

- Regressed grade on age 

- Regressed grade on gender 

- Regressed grade on gender-age 

- Regressed grade on granular location  

- Regressed grade on grouped location  

 

 

8.7 STATISTCAL RESULTS  

8.7.1 Age as a predictor of subtype 

The p-value gives a 47% (1 – 0.526751675) confidence of a correct grade being 

predicted by age of a patient. This does not give enough confidence to pass 

age as a predictive factor. 
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8.7.2 Gender as a predictor of subtype 

The p-value gives a 64% confidence of a correct grade being predicted by 

gender of a patient. This does not give enough confidence to pass gender as a 

predictive factor. 

 

8.7.3 Age and Gender as predictors of subtype 

Confidence of predicting correct grade using age and gender together fall to 

44%. 
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8.7.4 Grouped location (skull-based vs convexity) as a predictor of subtype 

The p-value gives a 98% confidence that location can predict the correct 

histological sub-type. Location in the instance has been reduced to two 

categories, skull based and convexity.  
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8.7.5 Granular location as a predictor of subtype - Confusion matrix 

This is a performance measurement for classification problem where about can 

be two or more classes. In this case, we wanted the model to correct classify 

the observed histological sub-types into 3 classes.  

 

In the below matrix, 88 cases were correctly classified as being grade 1 while 

the rest were incorrectly classified.  This means that the model can correctly 

classify correct classes 73% of the time. 

 

  

Grade 1 Grade 2 Grade 3

Actual Values

Grade 1 88 26 6

Grade 2 0 0 0

Grade 3 0 0 0Pr
ec

ite
d 

va
lue

s
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8.7.6 Granular location as a predictor of subtype 

The granular locations do not improve the model’s predictive ability. In fact, 

the AIC score has increased, which indicates that the model has been penalised 

for having too many parameters.  

 

Also, a large number of parameters is not recommended given the limited size 

of the sample data.  

 

 

 

 

Since the p-value can never be 0, the p-values that appear as zero only indicate 

the rejection of the null hypothesis. 
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8.8 Analyses 

The regression of meningioma grade on age or on gender or on gender and 

age, as a combined variable, were all statistically insignificant thus we had not 

enough evidence to reject the null hypothesis. These models were not good 

predictors of grade.  

 

The regression of meningioma grade on each individual meningioma location 

and meningioma histology, location and histology combined, did not produce a 

satisfactorily predictive model and the P-values were insignificant, but for 

foramen magnums and petroclivial, thus we couldn’t reject the null hypothesis. 

Though foramen magnum seems to be a good predictor of grade 1. 

We only had one instance of petroclivial so much can’t be said about its 

predictive credibility. 

 

Reducing the variable location to only convexity and skull base. Regressing 

meningioma grade on this modified meningioma location, we obtained a 

statistically significant model with enough evidence to reject the null 

hypothesis. Using this model, given the location, skull based or convexity, we 

could predict the grades correctly in 75% of the cases on our data. This model 

seems to have predictive capabilities. It could be that we are missing additional 

data or an additional variable to consider.  
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8.9 Conclusion 

Below is a summary of the ANOVA results from all five models that were 

tested. Pr (> Chisq) indicates the p-value and as discussed above, shows a 

significant relationship for location group (skull based and convexity) 

compared to the rest of the variables in this study.  

 

This strong relationship could be indicative of missing parameter(s).  

 

Given the size of the data, we cannot conclude definitively that location alone 

can predict histological sub-type. What we can say is that in this study, location 

has shown a more significant relationship to histological sub-type than age and 

gender. 
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9 DISCUSSIONS 

Since tumour grade relates to oncologic aggression and invasion of adjacent 

structures, it is critically important that it is studied against other variables that 

make neurological tumour management difficult. While variables like; age and 

gender were briefly studied from the data set, their significance is in putting 

context and creating a background upon which the main variable under study; 

anatomical location, can be emphasized.  

Anatomical location of neurological tumours affects resectability and therefore 

recurrence (12-34). Certain locations like skull base, are inherently dangerous 

zones due to the proximity of neurovascular structures like cranial nerves 
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which result in significant morbidity and mortality when aggressive tumour 

resection is the goal (34, 35). 

While age and gender did not have any significant value in predicting tumour 

grade, their importance cannot be understated since they showed similar 

trends as seen in other Meningioma studies in broader literature (4).  

The histological sub-type analysis also confirmed that grade 1 tumours are the 

most prevalent, up to 72%, and that grade 3 tumours while not as prevalent, 

were observed in the less than 20 year age group and some in the peak age 

groups (35-55) (17, 27). This was also reported in some studies, that paediatric 

Meningiomas tend to be high grade (18, 19). 

The Meningioma frequency by location in this study has also been consistent 

with most reported case series, with convexity having the highest frequency of 

28% and sphenoid ridge and parasagittal locations occupying the top three (3, 

36, 37).   

The assessment of tumour grade and its relationship to location at a granular 

level did not yield any statistically significant outcome, owing to a small sample 

size for that kind of analysis. When location was grouped into convexity which 

is easily accessible, and skull base which is not easily accessible and so often 

results in severe morbidity, the tumour grade to location analysis yielded a 

statistically significant outcome. Grouped tumour location does have 

predictive value in determining meningioma grade.  
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10 CONCLUSION 

One of our objectives was to study the relationship between Meningioma 

histological subtypes and anatomical location. By finding evidence against the 

null hypothesis, we can say there seems to be a relationship between 

Meningioma subtypes and anatomical location. 

More should be done to investigate this relationship where it fails. 

Our model predicted 73% of the grades correctly therefore suggesting there is 

a relationship between Meningioma histological subtypes and anatomical 

location. 
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11 RECOMMENDATION  

A better structured and well organised patient record storage system or even a 

digital one can go a long way in securing patient records, allowing easy 

retrieval for research purposes, more especially in tertiary hospitals. Many 

cases had to be dropped from this study because of incomplete information, 

resulting in the 125 cases collected, an underwhelming number for high 

volume hospitals like CHBAH and CMJAH. 

Our statistical analysis yielded significant results when assessing grade against 

grouped location, but the sample size was not large enough conclusively 

analyse other parameters. A similar study with a longer study period and a 

more organised patient record storage system is recommended in 

Johannesburg still, since it is the most populated city in South Africa.  

The ability of our study to show that location has a strong relationship to grade 

than other parameters will be of great importance in Meningioma 

management. More should be done to investigate this relationship to help 

formulate robust protocols that will help the decision-making process in 

Neurosurgical practice. 
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APPENDIX 

Appendix 1 

Data collection template 

Date of admission: 

Hospital: 

Age of patient: 

Gender: 

Histology result: 

Tumour location on imaging: 
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Appendix 2 

Data collection sheet 

Hospital Age Sex Location Histology 
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Appendix 3 

Histology subtypes and location 
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Grade 1           
Meningothelial           

Fibrous           

Transitional           
Psammomatous           

Secretory           
Lymphoplasmac
yte-rich 

          

Microcytic           
Angiomatous           

Metaplastic           
Grade 2           
Chordoid           

Atypical           
Clear cell           

Grade 3           

Rhabdoid           
Anaplastic           

Papillary           

CPA; cerebello-pontine angle 

C; convexity 

SB; skull base 
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