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INTRODUCTION: 
Meningioma is a common tumor of the central 
nervous system (CNS) that originates from 
meningeal covering of the brain and spinal cord, 
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they are probably derived from arachnoid cap cells 
and it accounts for about 30% of primary 
intracranial and intraspinal tumors (1).  
 
 
 

ABSTRACT: 
BACKGROUND:  
Meningiomas are the most common tumor of central nervous system with a higher prevalence in 
women. Clinical and epidemiological data reveal that meningiomas are hormone sensitive tumors and 
they have been found to express hormone receptors.  
Meningiomas are common slow growing primary intracranial neoplasms attached to the dura matter and 
are composed of neoplastic meningiothelial cells and these tumors fall in to WHO grades I, II and III.  
AIM OF STUDY:  
The aim of this study is to determine the progesterone receptor status in meningiomas by using specific 
monoclonal antibody and to evaluate the effect of age, gender, tumor grade, location and histological 
types on hormone receptor status. 
MATERIALS AND METHODS: 
This is a retrospective study of fourty patients who were diagnosed histopathologically as meningioma.  
Formalin fixed, paraffin embedded tissue blocks were collected from pathology departments of Ghazi 
AL Hariri teaching hospital, for the period from May 2015 to June 2020 and from neurosurgery 
hospital, for the period from January 2018 to December 2019.  
All the clinical details including age, gender, location, histological type and pathological grade have 
been taken from the patients archive files.  
Two sections of 5 µm were taken from each block, the first was stained with hematoxylin and eosin 
stain (H&E) for histological revision, the other section was stained immunohistochemically for 
progesterone receptor (PR).  
RESULTS: 
Fourty patients were studied 27(67. 5%) female and 13(32.5 %) male, age was ranging from 12-70 
years with a mean of 49.47 years. Female to male ratio of 2.07:1.Cerebral site was the dominant site of 
lesion (60%), followed by olfactory groove, parasagittal site (10% for both of them), orbital, sphenoid 
site (7.5% for both of them) and spinal site (5%). 
Regarding histopathological types of meningioma, meningiothelial type was the most common (32.3%), 
followed by Atypical (20%), Angiomatous (15%), Anaplastic, fibroblastic, psammomatous and 
transitional (7.5 for each of them), then Anaplastic papillary (2.5%). 
In all stained slides of meningiomas, there were positivity for PR (62.5%) with different scores from 
+1(20%), +2(17. 5%) and +3(25%).  
There is a significant statistical correlation between the grade of meningioma (p=0.003), histological 
types (p=0.014) and PR expression.  
There is no significant statistical correlation between age, sex, location and PR expression.  
CONCLUSION:  
There is a significant correlation between tumor grade, histological types and PR expression and PR 
immunohistochemical staining is a reliable test when used to predict a low-grade meningioma.  
KEYWORDS: PR expression, histopathological types of meningiomas. 
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Despite the fact that meningioma has a benign 
pathophysiology in 95% of cases, but like 
carcinoma it always results from a clonal 
outgrowth derived from a single cell as 
exemplified by cytogenetic and array comparative 
genomic hybridization (CGH) studies(2). 
Meningioma as defined by world health 
organization (WHO) are meningothelial (arachnoid 
cell) neoplasms typically attached to inner surface 
of the dura mater and these tumors fall in to WHO 
grades I, II and III (3).  
 Most meninigiomas are slow growing and 
histologically benign (4). Certain histological 
subtypes are associated with less favorable clinical 
outcomes are correspond to WHO Grade II 
(atypical) and III (anaplastic or malignant)(4)(5).  
Atypical meningioma have been reported up to 
20%; anaplastic (malignant)  meningiomas account 
for between 1.0% and 3% (5). The major prognostic 
factor in meningiomas is the prediction of 
recurrence. This depends on the extent of resection, 
its histological type, grading and proliferation 
indices (6) 
MATERIALS AND METHODS: 
This is a retrospective study of fourty patients who 
were diagnosed histopathologically as 
meningioma.  
Formalin fixed, paraffin embedded tissue blocks 
were collected from pathology departments of 
Ghazi AL Hariri teaching hospital, for the period 
from May 2015 to June 2020 and from 
neurosurgery hospital, for the period from January 
2018 to December 2019.  
All the clinical details including age, gender, 
location, histological type and pathological grade 
have been taken from the patients archive files.  
Two sections of 5 µm were taken from each block, 
the first was stained with hematoxylin and eosin 
stain (H&E) for histological revision, the other  
 
 

 

section was stained immunohistochemically for 
progesterone receptor (PR). 
Expected results & scoring: 
A Positive stain is indicated by a golden brown 
colored at site of specific cellular antigen 
localization (nucleus).  
The quantitative evaluation of PR was expressed as 
the percentage of positive nuclei among 100 cells 
and classified the results as the following scoring 
system (7).  
0 = zero 
1= 1-10% of cells  
2= 11-50 % of cells  
3= >50 % of cells.  
Statistical analysis 
The data analyzed using Statistical Package for 
Social Science (SPSS) version 25. The data 
presented as mean, standard deviation and ranges. 
Categories data were presented by frequencies and 
percentages. Chi square test was used to assess                
the association between PR status and certain 
information, while fisher exact test was used 
instead when the expected frequency was less than 
5.A level of P-value less than 0. 05 was considered 
significant.  
RESULTS: 
The total number of study patients was 40.                       
All of them were diagnosed with meningioma.            
In all stained slides of meningiomas, there were 
positivity for PR (62.5%) with different scores 
from +1(20%), +2(17. 5%) and +3(25%).  
There is a significant statistical correlation between 
the grade of meningioma (p=0.003), histological 
types (p=0.014) and PR expression.  
There is no significant statistical correlation 
between age, sex, location and PR expression. 
Grade of meningiomas 
As shown in table (1), patients with grade I were 
28 (70 %), patients with grade II were 8 (20%) and 
4 (10%) patients with grade III.  

 

Table 1: Distribution of study patients by grade of meningioma. 
 

Grade of meningioma No. (n= 40) Percentage (%) 
I 28 70. 0 
II 8 20. 0 
III 4 10. 0 
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Location distribution of meningioma 
As shown in table (2), cerebral site was the 
dominant, cerebral location was the site of lesion in 
24 patients (60%), olfactory groove site in 4 

patients (10%), parasagittal site in 4(10%), orbital 
site in 3(7. 5%), sphenoid site in 3(7.5%) and 
spinal site in only 2 patients(5%).  

 

Table 2: Distribution of study cases by location 
 

Variable No. (n= 40) Percentage (%) 
Location of meningioma 
Cerebral 24 60. 0 
Olfactory 
Groove 

4 10. 0 

Parasagittal  4 10. 0 
Orbital 3 7. 5 
Sphenoid 3 7. 5 
Spinal 2 5.0 

  

Histopathological types of meningiomas 
As shown in table (3), the most common 
histopathological type was Meningiothelial in 13 
patients (32.3%), Atypical in 8 (20%), 

Angiomatous in 6 (15%), Anaplastic in 3 (7. 5%), 
Fibroblastic in 3 (7. 5%), Psammomatous in 3 
(7.5%), Transitional in 3 (7.5%) and Anaplastic 
papillary in only one patient (2.5%). 

 

Table 3: Distribution of histopathological types of meningioma 
 

Variable No. (n= 40) Percentage (%) 
Histopathological type of meningioma 
Meningothelial 13 32.5 
Atypical 8 20. 0 
Angiomatous 6 15.0 
Anaplastic 3 7. 5 
Fibroblastic 3 7.5 
psammomatous 3 7.5 
Transitional 3 7.5 
Anaplastic papillary 1 2.5 

 

Progesterone receptor status 
Progesterone receptors were positive in 25 patients 
(62.5%),  furthermore, it had been found that                  
the positivity was +1 in 8 patients (20%), +2 in 7 
patients (17. 5%) and +3 in 10 (25%) (all scores 
were considered as positive). Progesterone receptor 
negative patients were 15(37. 5%).  

Association between PR status and both age and 
gender  
The association between PR status and both of age 
and gender revealed no significant associations             
(P ≥ 0. 05) between PR status and both of age           
and gender.  

 
Table 4: Association between PR status and both of age and gender. 

 

Variable 
PR Status 

Total (%) 
n= 40 

P – Value Positive (%) 
n= 25 

Negative (%) 
n= 15 

Age (Year) 
< 40 4 (57. 1) 3 (42.9) 7 (17. 5) 0. 927 
40 – 59 15 (62.5) 9 (37. 5) 24 (60. 0) 
≥ 60 6 (66. 7) 3 (33.3) 9 (22.5) 
Gender 
Male 8 (61. 5) 5 (38. 5) 13 (32.5) 0. 931 
Female 17 (63.0) 10 (37. 0) 27 (67. 5) 
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Association between PR status and grade of 
meningiomas  
As shown in table (5), positive progesterone 
receptors   were    significantly    more  frequent  in  

 
patients with grade I meningiomas (78.6%) 
compared to grade II (37. 5) and III (0%), when 
compared total positive versus negative 
progesterone receptor status (p=0. 003)  

 
Table 5: Association between PR status and grade of meningiomas. 

 

Grade of meningioma 

PR Status 
Total (%) 
n= 40 

P – Value Positive (%) 
n= 25 

Negative (%) 
n= 15 

I 22 (78. 6) 6 (21. 4) 28 (70. 0) 0. 003 
II 3 (37. 5) 5 (62.5) 8 (20. 0) 

III 0 (0) 4 (100. 0) 4 (10. 0) 

 
 

Association between PR status and 
histopatological types of meningiomas 
As it shown in table (6), the positive progesterone 
receptors were significantly more frequent in 

patients with meningiothelial type of meningioma 
(92.3%) with a significant association (P= 0. 014) 
between PR status and histopathological types              
of meningioma.  

 

Table 6: Association between PR status and histopathological type of meningiomas. 
 

Histopathological type 
PR Status 

Total (%) 
n= 40 

P – Value Positive (%) 
n= 25 

Negative (%) 
n= 15 

Meningothelial 12 (92.3) 1 (7. 7) 13 (32.5) 0. 014 
Atypical 3 (37. 5) 5 (62.5) 8 (20. 0) 
Angiomatous 5 (83.3) 1 (16. 7) 6 (15.0) 
Anaplastic 0 (0) 3 (100. 0) 3 (7. 5) 
Papillary 0 (0) 1 (100. 0) 1 (2.5) 
Fibroblastic 1 (33.3) 2 (66. 7) 3 (7. 5) 
Psammomatous 2 (66. 7) 1 (33.3) 3 (7. 5) 
Transitional 2 (66. 7) 1 (33.3) 3 (7. 5) 

 

Association between PR status and location of 
meningiomas 
No statistically significant differences had been  

found in progesterone receptor status in between 
the different locations of meningiomas (P = 0. 982) 
(table 7).  

 
Table 7: Association between PR status and location of meningiomas. 

 

Location 
PR Status 

Total (%) 
n= 40 

P – Value Positive (%) 
n= 25 

Negative (%) 
n= 15 

Cerebral 15 (62.5) 9 (37. 5) 24 (60. 0) 0. 982 
Olfactory Groove 2 (50. 0) 2 (50. 0)  4 (10. 0) 
Parasagittal  3 (75.0) 1 (25.0) 4 (10. 0) 
Orbital 2 (66. 7) 1 (33.3) 3 (7. 5) 
Sphenoid 2 (66. 7) 1 (33.3) 3 (7. 5) 
Spinal 1 (50. 0) 1 (50. 0) 2 (5.0) 
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Figure 1: A(X4),B(X40) 
Figure 1 (A&B): Sections of meningiothelial meningioma stained IHC by PR  

showing strong nuclear positivity (+++) 
 

DISCUSSION:  
Progesterone receptor (PR) expression: 
Progesterone receptors were positive in (62.5%), 
this finding is correlated well with other studies 
done by Shenbagam et al (8) showed that the PR 
expression was 66. 7% and Taghipour M et al (9) 
showed that the PR expression was 68. 6% while 
lower than that reported by another studies done by 
Hsu DW et al (10) showed that the PR expression 
was 83% and pertuiset et al (11) showed that                 
the expression of PR was 88%.  
Clinicopathological parameters: 

 Pathological grade: 
This study showed positive progesterone receptors 
were significantly more frequent in patient with 
grade I meningiomas and PR expression in grade II 
and III meningiomas were weak to absent.                       
This finding of the current study is correlated well 
with studies done by Kandemir NO et al (12),  
Shayanfar N et al (13), Taghipour, et al (9), and 
Hibig A et al (14) they found that the 
immunohistochemical expression of PR in grade II 
and III meningiomas were weak to absent. 
Although the reason for this relationship is not 
clearly known yet, it could be probably due to the 
higher incidence of mitosis in tumor cells in 
presence of low number of progesterone receptors 
and cellular turn-over or it could be that the 
different cells in grade I are more differentiated 
than cells in grade II and III, hence it expresses the 
PR more than that of grade II and III (15). 
Other studies done by Blaauw G et al (16), Carrol 
RS et al (17) and Schwartz MR et al (18), showed 
no relationship between the tumor grade and                 
the presence of PR. 
 

 Age: 
The distribution of progesterone receptor status by 
age group revealed no significant differences in 
between different age groups in progesterone 
positivity of meningiomas patients, which agreed 
with other studies done by Hayward E et al (19)  
 Gender:  
There is a no significant relationship between PR 
and gender in this study, the finding which is 
similar to other studies done by Whittle et al (20) 
and Ironside et al (21) differs from other studies 
done by, perrot et al (22) showed that the presence 
PR immunostaining in 79% of women (versus 58% 
in male) and Brandis et al (23) noted that 60% of 
the female and 62% of the male patients had                
the PR expression.  
 Location:  
In regard to location, no statistically differences 
had been found in progesterone receptor status in 
between the different locations of meningiomas, 
this finding is in agreement with other studies done 
by Valeria et al (24).  
 Histological types of tumor:  
In this study, there is a significant relationship 
between PR expression and histologic subtypes; 
the study showed that among all types of grade I 
meningioma, meningiothelial meningioma had 
increased expression and fibrous type of 
meningioma had the weakest expression of PR, this 
agrees with another study done by, Omulecka A et 
al (25), found that among all types of grade I 
meningiomas, meningiothelial meningiomas                 
had  increased  expression   and   fibrous   type   of  
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meningiomas had the weakest expression of PR. 
This might be because the line of differentiation of 
cells in fibrous meningiomas are more towards                
a mesenchyme rather than epithelial like cells.  
In regarding to the histologic types of grade II and 
III, most of the grade II histologic types were 
negative and all grade III histologic types were 
negative. The cause of that is most probably                   
the same of that mentioned above in pathological 
grades, were this might be due to differentiation of 
cells is more in well differentiated cells (grade I) 
rather than that of moderately (grade II) and poorly 
differentiated cells (grade III). Studies done by, 
Carrol RS et al (17), Halper J et al (26), Schrell et 
al (27), Blaauw G et al (16), found that                           
the histological subtypes was unrelated to the PR 
status. 
CONCLUSION: 
1. There is a significant relationship between PR 

and grades and histological subtypes of 
meningiomas.  

2. PR immunohistochemical staining is a reliable 
test when used to predict a low grade 
meningioma.  

3. No significant relationship exists between PR 
and age, gender of patient and location of 
meningioma.  

4. PR present in large numbers of meningiomas 
and its presence may have a useful value in 
choosing the modalities of treatment.  
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