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Abstract  
 

Background: Meningiomas are the most common primary central nervous system tumours in adults. Meningiomas are 

slow growing tumours with a female predominance. Radiological techniques have limited ability to differentiate the 

subtypes of meningiomas. Grading system based on histopathological features has certain limitations in predicting the 

exact biological behaviour of meningiomas. Hence the use of ancillary technique is necessitatedto predict the tumour 

growth and recurrence. Ki67 is the most widely used immunohistochemical marker. Aim of study is to know Ki 67 

proliferative index in three grades of meningiomas. Materials and methods: It is a hospital based observational study for 

a period of 2 years. Sample size includes 50 cases.Tissues were routinely processed and stained with hematoxylin and 

eosin and classified according to WHO 2016 classification. Ki 67 stains were done using poly Excel HRP/DAB 

Detection system. .Ki 67 labelling index: 1000 nuclei examined under 400X and results were expressed as percentage of 

positively stained nuclei.Interpretation of Ki 67 for Meningiomas was done based on Mukherjee et al. study. Results:  

Out of 50 cases most common subtype encountered is meningothelial meningioma (50%) which is grade I tumours. 

Grade II and Grade III tumours accounting for 6% and 2. % .Mean ki67 proliferative index for grade I,grade II and grade 

III are 2.29%, 7% and 21% respectively. Conclusion: The major prognostic factors for recurrence include tumour grade, 

biological behaviour of tumour and extent of surgery. Ki 67 helps in predicting tumour behaviour. Therefore Ki 67 index 

can be used as an accessory tool to grading system and helps the surgeon in establishing better follow up criteria and long 

term management strategies for the benefit of the patient. 
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INTRODUCTION 
Meningiomas are the most common primary 

central nervous system tumours in adults. WHO 

classification of tumours of the Central Nervous System 

states that meningiomas account for 24-30% of primary 

intracranial neoplasms [1]. Meningiomas are slow 

growing tumours with a female predominance. 

Radiation exposure over a period of time is an 

important risk factor [2-4]. Neurological signs and 

symptoms occur mainly due to compression of adjacent 

structures by meningiomasHeadache and seizures 

herald the presence of a meningiomas. 

 

Radiological techniques have limited ability to 

differentiate the subtypes of meningiomas. 

Histopathological examination plays an important role 

in diagnosis, subtyping and grading of meningiomas 

 

Grading system based on histopathological 

features has certain limitations in predicting the exact 

biological behaviour of meningiomas. Hence the use of 

ancillary technique is necessitated to predict the tumour 

growth and recurrence. 

 

Ki67 is the most widely used 

immunohistochemical marker that is expressed in the 

proliferative phase of the cell cycle [5]. It is a simple 

technique that can be applied on formalin-fixed paraffin 

- embedded sections. 
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Aim of study is 

To study various meningiomas in relation to age and 

gender 

To classify meningiomas according to WHO [9] 

classification 

To study Ki 67 proliferative index in various 

meningiomas 

 

To compare the results of Ki 67 proliferative 

index with histopathological grade of meningiomas 

 

METHODS  
Study design 

Hospital based observational study 

 

Study period 

2 years from October 2017 to September 2019 

at Department of pathology, Andhra Medical College, 

Visakhapatnam 

 

Inclusion criteria 

Meningioma specimens received in the 

department of pathology were included in the study 

 

Exclusion criteria 

Recurrent meningioma cases and on therapy 

cases were excluded 

 

Sample size 

50 cases 

 

Detailed clinical data and radiological findigs were 

recorded. 

The tissues were routinely processed and stained with 

H&E 

Classified according to WHO 2016 classification 

 

WHO Grade Criteria includes 

Grade I Mitosis <4/10 hpf, 

 

Grade II Mitosis >4-19/10 hpf (Or) 3 out of 5 

histomorphological features 

1. Increased cellularity 

2. Patternless/sheet like growth 

3. Small cells with high N/C ratio 

4. Prominent nucleoli 

5. Foci of spontaneous or geographic necrosis 

 

Grade III- Mitosis >20 /10 hpf (or) 

 

Loss of differentiated features resulting in 

carcinoma,melanoma or sarcoma like appearance 

 

Ki 67 stain was done using poly Excel 

HRP/DAB Detection system 

 

 

 

Ki 67 labelling index: 1000 nuclei examined 

under 400X and results were expressed as percentage of 

positively stained nuclei 

 

Interpretation of Ki 67 for Meningiomas was 

done based on Sanghamitra Mukherjee et al. [6] study. 

Mean Ki 67 labelling index of Grade I meningiomas 

was 1.4%, Grade II meningiomas was 4.08% and Grade 

III meningiomas was 15%. 

 

STATISTICAL ANALYSIS 
The difference in the two groups is tested for 

Statistical Significance using Parametric tests such as t-

test and categorical variables tested by chi square test.  

P-value less than 0.05 considered to be statistically 

significant. 

 

RESULTS 
Total 50 cases of meningiomas were analysed 

for a period of 2 years. In the present study, majority of 

the patients belong to the age group of 41-60 years 

(62%), followed by 21-40 years (28%) and >61 years 

(10%). 

 

In the present study, majority of the patients 

were females (78%). The male: female ratio was found 

to be 1: 3.5 with a clear female predominance. 

 

In the present study, majority of the patients 

complained of headache alone (34%), followed by 

headache with seizures (14%), vomiting’s (14%), limb 

weakness (12%), seizures (10%), headache with 

vomiting’s (6%), giddiness (4%), visual Disturbance 

(4%) and altered sensorium (2%). 

 

Contrast imaging on CT showed hypodense 

lesions in 52%, hyperdense lesions in 16% and isodense 

lesions in 12%.Contrast imaging on MRI showed 

Isotense lesions in 10%, hyperdense lesions in 6% and 

Hypotense lesions in 6%. Enhancement of 

meningiomas showed homogenous in 98% patients and 

heterogenous in 2% patients. 

 

Meningothelial Meningioma was seen in 50% 

patients (Fig: 1-5), Transitional Meningioma was seen 

in 20%, Fibroblastic Meningioma (Fig:6&7), was seen 

in 10% patients, Psammomatous Meningioma(Fig:8), 

was seen in 8% patients, Atypical Meningioma was 

seen in 4% patients, Anaplastic 

Meningioma(Fig:9&10), was seen in 2% patients, 

Angiomatous Meningioma was seen in 2% patients and 

clear cell Meningioma(Fig: 11&12),  was seen in 2% 

patients(Table1). Majority of the patients belongs to 

WHO grade 1 (92%) followed by grade 2 (6%) and 

grade 3 (2%)(Table2).Ki67 index is 2% in 19 patients, 

1% in 11 patients, 3% in 10 patients, 4% in 3 patients, 

5% in 3 patients, 7% in 2 patients, 8% in 1 patient and 

21% in 1 patient(Table 3). 
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Table-1: Distribution of patients based on the 

histopathological examination (n=50) 

 Frequency Percent 

Meningothelial Meningioma 25 50.0% 

Transitional Meningioma 10 20.0% 

Fibroblastic Meningioma 5 10.0% 

Psammamatous Meningioma 4 8.0% 

Atypical Meningioma 2 4.0% 

Anaplastic Meningioma 1 2.0% 

Angiomatous Meningioma 1 2.0% 

clear cell Meningioma 1 2.0% 

Microcystic Meningioma 1 2.0% 

Total 50 100.0% 

 

Table-2: Distribution of patients based on the WHO 

grading. (n=50) 

 Frequency Percent 

Grade 1 46 92.0% 

Grade 2 3 6.0% 

Grade 3 1 2.0% 

Total 50 100.0% 

 

Table-3: Distribution of patients based on the WHO 

grading and ki67 index (n=50) 
 ki67index Tot

al 1% 2% 3% 4% 5% 7% 21
% 

W

HO 

Gra
de 

Gr

ade 

1 

N 11 20 10 3 3 0 0 47 

% 10

0% 

10

0% 

10

0% 

10

0% 

10

0% 

0% 0% 94.

0% 

Gr
ade 

2 

N 0 0 0 0 0 2 0 2 

% 0% 0% 0% 0% 0% 10

0% 

0.0

% 

4.0

% 

Gr

ade 
3 

N 0 0 0 0 0 0 1 1 

% 0% 0% 0% 0% 0% 0% 10
0% 

2.0
% 

Total N 11 20 10 3 3 2 1 50 

% 10

0% 

10

0% 

10

0% 

10

0% 

10

0% 

10

0% 

10

0% 

100

% 

 

 
Fig-1:  Photomicrograph showing gross specimen of 

Meningothelial meningioma measuring 5 x 4 x 3cm 

 

 
Fig-2: Photomicrograph showing pseudo nuclear inclusions of 

meningothelial meningioma H&E(400X) 

 

 
Fig-3: Photomicrograph showing Ki67 1% positivity in 

Meningothelial meningioma IHC (400X) 

 

 
Fig-4: Photomicrograph showing temporal muscle entrapment by 

Meningothelial cells in meningothelial meningioma. H&E(100X) 

 

 
Fig-5: Photomicrograph showing Ki 67 1% positivity in 

meningothelial meningioma having temporal muscle entrapment. 

IHC (400X) 
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Fig-6: Photomicrograph of fibroblastic meningioma showing 

spindle cells arranged in fascicles and storiformpattern. 

H&E(400X) 

 

 
Fig-7: Photomicrograph showing Ki67 5% positivity in 

fibroblastic meningioma. IHC (400X) 

 

 
Fig-8:  Photomicrograph showing concentric layers of   Calcium 

deposits(psammoma bodies). H&E(400X) 

 

 
Fig-9:  Photomicrograph of Anaplastic meningioma showing 

pleomorphic cells and mitotic figures. H&E (400X) 

 

 
Fig-10: Photomicrograph showing Ki 67 21% positivity in 

Anaplastic Meningioma. IHC (400X) 

 

 
Fig-11: Photomicrograph showing cut section of clear cell 

Meningioma with cystic spaces and attached dural base 

 

 
Fig-12: Photomicrograph showing clear cell meningioma 

exhibiting cytoplasmic clearing of cells .H&E (400X) 

 

DISCUSSION 
In the present study, 50 cases of meningioma 

were studied and classified according to the latest WHO 

classification 2016. In the present study, 31 cases (62%) 

of meningiomas were noticed in fourth to sixth decade. 

These results were in concordance with the study 

conducted by Desai et al. [7] which showed maximum 

incidence in the fourth and fifth decade. 

 

Meningiomas are rare in children [8]. Our 

study also found similar results. In our study, we found 

no paediatric case. Out of the 50 cases in our study, 11 

were male and 39 were female. The male: female ratio 

was found to be 1: 3.5 with a clear female 
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predominance. Our results were comparable to those 

found in a study conducted by Backer et al. [9] showing 

male:female ratio 1:3. In our study, we found maximum 

number of meningioma cases in the 4th to 6th decade 

for both the genders. This is comparable to the studies 

conducted by Patil et al. [10] where maximum number 

of cases was seen in 4th and 5th decade in both the 

genders and Dhanapandian et al. [11] where maximum 

number of cases was seen in 4th decade in both 

genders. 

 

Majority of the patients complained of 

headache alone (34%), followed by headache with 

seizures (14). In Masoodi T et al. [12] headache was the 

most common symptom (69.6%) followed by seizures 

(35.9%). 

 

Majority of meningioma cases in our study 

were supratentorial in location. A study conducted by 

Shri Lakshmi et al. noted 90% cases in supratentorial 

location [13].  

 

Meningiomas are usually iso to hypointense on 

T1 weighted imaging [14]. In our study, Contrast 

imaging on MRI showed Isointense lesions in 10%.   

 

Although most of the meningiomas are benign, 

histologically distinct subtypes are associated with 

aggressiveness. Out of the total 50 meningioma cases, 

Majority of the patients belongs to WHO grade 1 (92%) 

followed by grade 2 (6%) and grade 3 (2%). Gadgil et 

al. [15], in his study on meningioma noted 85.6% grade 

I, 11.5% grade II and 2.9% grade III. A study by Desai 

et al. [7] found the percentage of grade I, grade II and 

grade III meningiomas to be 90%, 8% and 2% 

respectively.  

 

Meningothelial meningioma composed of 25 

out of 50 cases (50%) of meningioma. Meningothelial 

variant was the most common variant in Moradi et al. 

[16], Jindal et al. [17] and Patil et al. [10] accounting 

for 33.7%, 50% and 43.67% respectively whereas 

transitional variant was commonest in the studies done 

by Backer et al.  [9]. 

  

Mean Ki 67 LI of Grade I meningiomas was 

2.3%, Grade II meningiomas was 7.3% and Grade III 

meningioma showed Ki 67 LI of 21% in present study.

  

In Mukherjee S et al. [6] Mean Ki 67 LI of 

Grade I meningiomas was 1.4%, Grade II meningiomas 

was 4.08% and Grade III meningioma was 15%. In 

Babu S et al. [18] Grade-I meningiomas constituted 

about 90%, Grade-II about 7% and Grade-III about 2% 

of the meningiomas 

 

Histopathologic grading is one of the 

important predictors of recurrence. Ki 67 LI correlates 

with histological grade and recurrence. However, all the 

tumours in each grade do not behave uniformly. 

CONCLUSION 
Meningiomas are the most common primary 

central nervous system tumour of adults with a female 

predilection. The major prognostic factors for 

recurrence include tumour grade, biological behaviour 

of tumour and extent of surgery. Ki 67 helps in 

predicting tumour behaviour. Therefore Ki 67 index can 

be used as an accessory tool to grading system and 

helps the surgeon in establishing better follow up 

criteria and long term management strategies for the 

benefit of the patient. 
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