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ABSTRACT 
Background: Meningioma is the most common primary non-glial intracranial 

neoplasm . It occurs in adults between the ages of 40–70 years of age and tend 

to occur more often in women, the reported average age for females is 42 and 

that for males is 52  . Meningiomas are benign but locally aggressive tumor, 

they are found in the following anatomic sites in descending order of 

frequency: parasagittal region, falx, cerebellar convexity, olfactory groove, 

tuberculum sellae, sphenoid ridge, petrous face (CPA), tertorium, lateral 

ventricle, clivus as well as other sites .  

Objective: The aim of this study is to evaluate the role of MRI in evaluating 

typical and atypical meningiomas and predicting its pathological behavior. 

Methods: This study was carried out at Radio diagnosis Department, Zagazig 

University Hospitals, The present study was carried on 24 patients of typical 

and atypical meningiomas. 

Results : We studied 24 cases, 15 of them were typical and only 9 cases were 

atypical /malignant. Using routine MRI sequences, the meningiomas were 

diagnosed and DW images were performed using factor of b-0 and b-1000. 

Apparent diffusion coefficient (ADC) values were measured in the lesion and 

in the normal white matter. Atypical and malignant types tend to have atypical 

features by routine MRI such as: heterogeneous signal intensity, heterogeneous 

pattern of enhancement, irregular tumor margins, marked amount of peri-focal 

edema, bone or parenchymal invasion. Three or more of above mentioned 

atypical features could not be seen in the typical meningiomas being unique for 

atypical and malignant group. Diffusion weighted imaging which is a part of 

normal brain imaging protocol has a great role in differentiating typical from 

atypical meningiomas. In this study, typical meningiomas tended to have a 

larger ADC values & NADC ratios than atypical and malignant ones. Only one 

case of pathologically proven rhabdoid malignant meningioma (Grade III) has 

high ADC value & NADC ratio (features of typical type). 

Conclusion: Our results indicate that The distinction between benign and 

atypical / malignant meningiomas is neither easily nor reliably accomplished to 

date when assessing the imaging features of meningiomas on routine MR 

images.DWI is helpful in distinguishing benign from malignant and atypical 

meningiomas. Mean ADC values of atypical/malignant meningiomas were 

significantly lower compared with benign meningiomas. Mean NADC ratios in 

the atypical/malignant group were also significantly lower than the benign 

group. 
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INTRODUCTION 
eningioma is the most common primary 

non-glial intracranial neoplasm. It occurs 

in adults between the ages of 40–70 years of 

age and tends to occur more often in women, 

the reported average age for females is 42 years 

and that for males is 52 years. Meningiomas are 

benign but locally aggressive tumor, they are 

found in the following anatomic sites in 

descending order of frequency: parasagittal 

M 
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region, falx, cerebellar convexity, olfactory 

groove, tuberculum sellae, sphenoid ridge, 

petrous face (CPA), tertorium, lateral ventricle, 

clivus as well as other sites (1). 

  The classification and grading of 

meningiomas is classified into Three degrees, 

Grade I benign (90%), grade II atypical (5-7 %) 

and Grade III malignant (1-3%). While it has 

long been recognized that the presence of brain 

invasion in a WHO grade I meningioma confers 

recurrence and mortality rates similar to those 

of a WHO grade II meningioma in general, 

prior WHO classifications had considered 

invasion a staging feature rather than a grading 

feature and opted to discuss brain invasion as a 

separate heading. In the 2016 classification, 

brain invasion joins a mitotic count of 4 or 

more as a histological criterion that can alone 

suffice for diagnosing an atypical meningioma, 

WHO grade II .(2).  

    As in the past, atypical meningioma 

can also be diagnosed on the basis of the 

additive criteria of 3 of the other 5 histological 

features: spontaneous necrosis, sheeting (loss of 

whorling or fascicular architecture), prominent 

nucleoli, high cellularity and small cells (tumor 

clusters with high nuclear: cytoplasmic ratio) 

(2). 

Atypical and anaplastic (malignant) 

meningiomas are biologically more aggressive 

tumors that account for 10–15% of all 

meningiomas and are more prone to recurrence 

and rapid growth (1).  

   These neoplasms are usually well 

encapsulated with broad dural attachments. 

Adjacent bony destruction or hyperostosis is 

common as intramural psammomatous 

calcification. Some meningiomas are quite 

invasive and may extend into the dural sinuses 

and skull base (1). 

   Imaging plays a role in intracranial 

lesions management. Magnetic resonance 

imaging in particular has emerged as imaging 

modality most frequently used to evaluate 

intracranial lesions. In general, the role of MR 

imaging in the work up of intracranial mass 

lesions can be broadly divided into diagnosis, 

classification, treatment planning and post-

treatment surveillance (3). 

   MR imaging can demonstrate tumor 

vascularity, arterial enhancement, venous sinus 

invasion and relationship between the tumor 

and surrounding structures. This modality is 

advantageous in depicting the juxata-sellar 

region and posterior fossa and in demonstrating 

the rare presence of disseminated disease via 

CSF (4).  

   Meningiomas range from iso-intense 

to hypo-intense on T1WIs and from iso-intense 

to hyper-intense in T2WIs after Gadolinium 

injection , they shows homogenous 

enhancement .Up to 72 % shows dural tail but it 

is not specific for meningiomas (5).  

   Atypical features include 

heterogeneous enhancement, large amount of 

peri-focal edema, and absence of calcifications, 

necrosis and irregular margins. Found that 

atypical and malignant meningiomas or those 

that invade brain, may show resonance in 

location of NAA ( N-acetylasparate ) and 

differentiation from astrocytomas may then 

prove difficult , found that on MR Spectroscopy  

, alanine was not found to be increased in all 

meningiomas .so MRS cannot differentiate 

typical intracranial meningiomas from atypical 

meningiomas (1).  

   Atypical and malignant meningiomas 

has marked increased signal on diffusion WIs 

and extremely low apparent diffusion co-

efficient on ADC maps. Mean ADC values for 

peri-tumoral edema do not differ between 

benign and malignant meningiomas (6). MRI 

perfusion can provide critical information on 

vascularity of meningiomas that not available 

with conventional MRI (7). 

MATERIALS & METHODS 

Patients 
This prospective study was conducted in 

Radio-diagnosis department-Zagazig University 

in the time frame of December 2016 to August 

2017, and included 24 patients (9 males & 15 

females; average age is 50 years old) referred 

from neurosurgery department. All of them 

were suspected to have meningiomas according 

to CT findings and institutional review board 
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approval was obtained. Two patients had 

previous history of surgical resection of benign 

meningiomas.  

The patients were subjected to the following: 

1- Clinical history. 

2- Neurologic examination. 

3- Imaging modalities:  

A) Conventional magnetic resonance 

imaging (MRI): 

All MRI studies were done using Philips 

machine (01.5 Tesla). All patients were asked 

to get rid of any metallic subjects. The patients 

were informed about the duration of the 

examination, the position of the patient and the 

importance of being motionless. 

MRI study was done with the patients in 

the supine position using the standard head coil. 

The examination was done before contrast 

administration, a scout sagittal T1-weighted 

view was obtained to verify the precise position 

of the patient and to act as a localizer for 

subsequent slices, then multiple pulse 

sequences were used to obtain axial images 

followed by coronal and/or sagittal images 

based on the location of the pathology 

encountered. In midline lesions sagittal planes 

were used while in laterally located lesions 

coronal images were more helpful. 

The contrast media used was Magnevist 

(Gadolinium Diethylene Triamine Penta acetic 

acid) (“Gd-DTPA’’)), it was administrated 

intravenously in a dose of 0.1 mmol/kg body 

weight. T1-WIs was obtained immediately after 

the end of contrast injection. 

All cases were examined using the 

following protocol: 

Sagittal T1-WI as a localizer: 

*TE = 10–12 m/s 

*TR = 400–600 m/s  

Axial and coronal spin-echo sequences, 

short TR/TE (T1-weighted images): 

*TE = 10–12 m/s 

*TR = 400–600 m/s 

Axial fast spin-echo, long TR/TE (T2-

weighted images): 

*TE = 70–90 m/s 

 *TR = 2800–3500 m/s 

Post-contrast axial, sagittal and coronal 

spin-echo sequences, short TR/TE (T1-

weighted images): 

*TE = 10–12 m/s 

*TR = 400–600 m/s 

FOV = 24–18 cm in axial images and 

30–22 cm in coronal images. 

Matrix (frequency × phase) 192 × 160. 

Slice thickness = 6 mm with 2 mm 

interval. (In all sequences.) 

 (B) Advanced magnetic resonance 

imaging: 

Diffusion-weighted MR imaging 

(DWI): 

The imaging sequence for DWI was a 

multi-section single shot spin-echo EPI 

sequence (TR/TE/NEX: 4200/140 ms/I) with 

diffusion sensitivities of b values = 0, 500 and 

1000 s/mm2. The diffusion gradients were 

applied sequentially in three orthogonal 

directions (X, Y and Z directions). Sections of 

5 mm thickness, interslice gap of 1 mm, FOV 

240 mm and a matrix of 128 × 256 were used 

for all images. The total acquisition time was 

80 s. 

Three types were obtained; orthogonal 

images, trace images and ADC maps. The ADC 

maps were calculated automatically by MRI 

software and included in the sequence. 

Measurements of ADC were made in different 

regions of interest (ROI) of the lesions. The 

ADC values were expressed in 10−3 mm2/s. 

STATISTICAL ANALYSIS 
Our results indicate that The distinction 

between benign and atypical / malignant 

meningiomas is neither easily nor reliably 

accomplished to date when assessing the 

imaging features of meningiomas on routine 

MR images.DWI is helpful in distinguishing 

benign from malignant and atypical 

meningiomas. Mean ADC values of 

atypical/malignant meningiomas were 

significantly lower compared with benign 

meningiomas. Mean NADC ratios in the 

atypical/malignant group were also 

significantly lower than the benign group. 
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RESULTS 
Table 2  Demographic data of the studied group: 

Variable Studied group (n=24) 

Age: 

Mean ± SD 

Median (range) 

43.5 ± 13.2 

44.5 (30-70) 

Age: (years) No % 

30-40 

41-50 

51-60 

61-70 

11 

6 

4 

3 

45.8 

25 

16.7 

12.5 

Sex:  No % 

Female 

Male 

15 

9 

62.5 

37.5 

This table shows that patient’s age ranged between 30-70 years with mean of 43.5 years. 

Almost half of them (45.8%) were in 30-40 year’s group followed by 25% in 41-50 year’s group. 

      It was also noticed that 62.5% were females compared to 37.5% males. 

 

Table 4 Anatomical classification of meningioma among the studied group. 

 

Primary site of diagnosis: (n=24) 

No % 

Para-sagittal: 6 25 

Parietal: 2 8.3 

Temporal: 6 25 

Falcine: 3 12.5 

Optic nerve: 1 4.2 

Spinal cord: 2 8.3 

Sellar & para-sellar: 2 8.3 

Petro-clival: 1 4.2 

Sphenoid: 1 4.2 

 

This table shows that para-sgittal and temporal sites were found to be the commonest 

anatomical sites of meningioma (25%, 25%) followed by falcine which represented 12.5% of the 

studied group. 
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Figure (47): Bar chart showing anatomical classification of meningioma among studied group. 

 

Table 5 Pathological classification of meningioma among the studied group. 

 

Pathological classification (n=24) 

No % 

Meningioma: 

Typical: 

Atypical/Malignant: 

15 

9 

62.5 

37.5 

    This table shows that out of 24 studied patients, 15 patients had typical meningioma with 

percentage of 62.5% and only 9 patients (37.5%) had atypical meningioma/malignant. 

 

Table 6 Histopathological entities of meningioma of the studied group. 

Histopathological entities Studied group 

(n=24) 

No % 

Typical (grade I): (n=15) 

Meningiothelial 

Fibroblastic 

Transitional 

Microcystic 

Secretory 

8 

2 

3 

1 

1 

53.3 

13.3 

20 

6.7 

6.7 

Atypical/malignant Grade (II/III): (n=9) 

Clear cell 

Papillary 

Rhabdoid 

2 

3 

4 

22.2 

33.3 

44.5 

   This table shows that among the histopathological entities, meningiothelial type was the 

commonest type in typical meningiomas represented by 53.3% followed by transitional type (20%). 

    As regarding atypical/malignant meningiomas, rhabdoid entity was the commonest form 

(44.5%) followed by papillary type (33.3%). 
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Table 7 Conventional MRI findings in different types of meningiomas among the studied groups. 

MRI findings Detected lesions 

Typical meningioma 

(n=15) 

Atypical meningioma 

(n=9) 

No. No. 

Peri-focal edema: 

Irregular tumor margin: 

Bone destruction: 

8 

2 

0 

8 

5 

3 

 

This table shows that irregular tumor margin and bone destruction were found to be more 

common among patients with atypical meningioma compared to typical one. However, peri-focal 

edema was the same in both groups. 

  

Table 11 Validity of functional MRI In diagnosis of meningioma in comparison to histopathology as 

Gold standard. 

 

Functional 

MRI 

Histopathological examination Total 

Typical Atypical/Mal

ignant 

Typical 15 1 16 

Atypical/Malignant  0 8 8 

Total 15 9 24 

Sensitivity:    100%                                      Specificity: 88.9% 

Positive predictive value:   93.7%           Negative predictive value: 100% 

Accuracy: 95.8% 

 

This table shows that functional MRI is able to correctly identify 15 out of 15 patients with 

typical meningioma (when the comparison is made with the gold-standard test; i.e., histopathological 

examination). It can also identify 8 out of 9 patients with atypical/Malignant meningiomas as compared 

to the gold-standard test. Only one case of rhabdoid (Grade III) has high ADC & high NADC ratio. 

 Functional MRI has sensitivity of 100%, specificity of 88.9%, PPV of 93.7% and NPV of 

100%. 

 

Table 12 Validity of conventional MRI In diagnosis of meningioma in comparison to histopathology 

as Gold standard. 

 

Convention

al 

MRI 

Histopathological examination Total 

Typical Atypical/Malig

nant 

Typical 10 5 15 

Atypical/m

alignant  

5 4 9 

Total 15 9 24 

Sensitivity:   66.7%                                      Specificity: 44.4% 

Positive predictive value:   66.7%           Negative predictive value: 44.4% 

Accuracy: 58.3% 
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This table shows that conventional MRI 

is able to correctly identify 10 out of 15 patients 

with typical meningioma (when the comparison 

is made with the gold-standard test; i.e., 

histopathological examination). It can also 

identify 4 out of 9 patients with 

atypical/Malignant meningioma as compared to 

the gold-standard test.  

Conventional MRI has sensitivity of 

66.7%, specificity of 44.4%, PPV of 66.7% and 

NPV of 44.4%. 

 

Table 13 Validity of functional and conventional MRI among the studied groups. 

 

Modality Sensi

tivity 

(%) 

Speci

ficity 

(%) 

Positi

ve Predictive 

Value (%) 

Nega

tive 

Predictive 

Value (%) 

Acc

uracy 

DWI & ADC 100 

% 

88.9 

% 

93.7 

% 

100 

% 

95.8 

% 

Conventional MRI 66.7 

% 

44.4 

% 

66.7 

% 

44.4 

% 

58.3 

% 

 

Table 14 Performance of mean ADC level as a predictor of atypical/malignant meningioma among the 

studied groups. 

 

Cutoff 

Point 

A

UC 

S

ens. 

S

pec. 

P

PV 

N

PV 

accur

acy 

P 

value 

≤ 0.55 0

.918 

8

8.9% 

1

00% 

1

00% 

8

1.8% 

91.7

% 

<0.001 

This table shows that cutoff  value of ADC of less than or equal to 0.55 can be used as a 

predictor for occurrence of atypical/malignant meningioma with sensitvity of 88.9%, specificity of 

100%, PPV of 100% and NPV of 91.7%. 

 
 

Figure 52 Receiver Operator Curve of ADC level as an indicator for atypical/malignant meningioma. 
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DISCUSSION 
Meningiomas are common benign 

tumors which constitute about 20% of all 

intracranial tumors. They are more common in 

women, mostly benign, and usually have 

distinct appearance on histopathology and 

imaging, although there are variants which 

present with unusual radiological and 

pathological features (68). 

There is a growing interest in the 

applications of diffusion-weighted-imaging 

(DWI) in oncologic area for last ten years. DWI 

plays an important role in tumor detection and 

characterization. It does not require contrast 

medium, and it provides qualitative and 

quantitative information that can be helpful for 

tumor assessment (69). 

Apparent-diffusion-coefficient (ADC) 

value is quantitative parameter of DWI which 

reflects diffusion movements of water 

molecules in various tissues. Most of the 

studies suggested that atypical meningiomas 

had lower ADC values than typical ones, so the 

calculation of the ADC value & NADC ratio 

are the best predictor of the histologic subtypes 

of meningiomas (1).  

Our study included 24 patients, their 

ages ranged between 30-70 years with mean of 

43.5 years. Almost half of them (45.8%) were 

in 30-40 year’s group followed by 25% in 41-

50 year’s group. It was also noticed that 62.5% 

were females compared to 37.5% males. 

In agreement with Neenu Philip et al., 

2017 (68) who stated that meningiomas are 

more common in women. Also Tantawy et al., 

2010 (1) stated that Meningiomas 

predominantly occur in adults between the ages 

of 40–70 years of age and tend to occur more 

often in women, the reported average age for 

females is 42 and that for males is 52. 

In this study, para-sagittal and temporal 

sites were found to be the commonest 

anatomical sites of meningioma (25%, 25%) 

followed by falcine which represented 12.5% of 

the studied group. 

Neenu Philip et al, 2017 (68) stated that 

the most common sites of occurrence are the 

cerebral convexities, parasagittal location and 

sphenoid ridge, accounting for 20–34%, 18–

22% and 17–25%, respectively. Cerebello- 

pontine angle is another frequent site of 

involvement with meningiomas accounting for 

approximately 10–15% of all cerebello-pontine 

angle neoplasms. 

Most meningiomas are benign and 

classified as Grade-I according to World Health 

Organization (WHO) standards. Benign 

meningiomas are subdivided into four basic 

subtypes: fibroblastic, transitional, 

meningothelial and angioblastic. Atypical and 

malignant meningiomas display less favorable 

clinical outcomes and are classified as Grades-

II and -III. Atypical/malignant meningiomas are 

biologically more aggressive tumors that 

account for 10–15% of all meningiomas and are 

more prone to recurrence and rapid growth, 

they are subdivided into clear, papillary and 

Rhabdoid type (1). 

In this study, 15 patients had typical 

meningioma with percentage of 62.5% and only 

9 patients (37.5%) had atypical meningioma. In 

the histopathological entities, meningiothelial 

type was the commonest type in typical 

meningiomas represented by 53.3% followed 

by transitional type (20%). As regarding 

atypical/malignant meningiomas, rhabdoid 

entity was the commonest form (44.5%) 

followed by papillary type (33.3%). 

Neenu Philip et al, 2017 (68) & 

Tantawy et al, 2010 (1) stated that the 

meningiothelial, fibroblastic and transitional 

types are the most common in typical 

meningiomas; however the rhabdoid & 

papillary types are the commonest in atypical 

and malignant meningiomas. 

In our study, we found that peri-focal 

edema is more likely seen with high grade 

tumors as it was seen in 8 out of 9 cases of 

atypical/malignant meningiomas but only in 8 

out of 15 cases of typical meningiomas. 

In agreement with Drevelegas et al, 

2011 (70) who stated that meningiomas that are 

more biologically aggressive, tend to display 

greater amount of edema regardless of location. 

In this study, heterogeneous signal 

intensity seen on T1WI, T2WI or both are 
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statistically more with atypical meningiomas 

than in typical types. It is seen in 6 out of 9 

cases of atypical meningiomas; however it is 

only seen in 2 out of 15 cases of typical 

meningiomas. 

In disagreement with Modha A and 

Gutin PH, 2005 (71) who found that 

neuroimaging features such as heterogeneous 

appearance, marked peri-focal edema, 

heterogeneous enhancement, irregular cerebral 

surface and bone destruction are not unique or 

reliable for diagnosing atypical and malignant 

meningiomas. 

In agreement with Demir et al, 2006 (5) 

and Drevelegas et al, 2011 (70) who stated that 

atypical features by conventional MRI include 

heterogeneous signal intensity, heterogeneous 

enhancement pattern, large amount of peri-

tumoral edema, absence of calcifications, 

necrosis, irregular margins, mushrooming on 

outer surface, cystic changes, lipomatous 

infiltration and presence of intracranial 

hemorrhage. 

Our study shows that the cutoff value of 

ADC of less than or equal to 0.55 can be used 

as a predictor for occurrence of atypical 

meningioma with sensitvity of 88.9%, 

specificity of 100%, PVP of 100% and PVN of 

91.7%. 

In agreement with Filippi et al, 2001 

(72) who reported that ADC values less than 

0.52 x 10−3 mm2/s was seen in atypical 

meningiomas. Also Nagar et al, 2008 (48) 

estimate the cut of ADC value & NADC ratio 

between typical and atypical meningiomas 

groups for optimal tumor grading and found 

that ADC values & NADC ratios in atypical 

meningiomas are significantly lower than in 

typical meningiomas. This also agrees with 

Bano et al, 2013 (73) studies. 

Hakyemez  et al, 2006 (74) stated that 

only few studies have evaluated DW MR 

imaging for grading meningiomas, some have 

found that apparent diffusion co-efficient of 

atypical meningiomas was significant lower 

than that of typical meningiomas. Furthermore 

the accuracy and clearly defined threshold ADC 

value to distinguish between typical and 

atypical meningiomas has not been established. 

In this study, Functional MRI is able to 

correctly identify 15 out of 15 patients with 

typical meningioma (using histopathology as a 

gold standard), it can also identify 8 out of 9 

patients with atypical meningiomas. Functional 

MRI has a sensitivity of 100%, specificity of 

88.9%, PPV of 93.7% and NPV of 80%. 

However the conventional MRI is able to 

correctly identify 10 out of 15 patients with 

typical meningiomas, it can also identify 4 out 

of 9 patients with atypical meningioma as 

compared to the gold-standard histopathology. 

Conventional MRI has a sensitivity of 66.7 %, 

specificity of 44.4%, PPV of 66.7% and NPV 

of 44.4%. 

In agreement with Xiao-Quan et al., 

2016 (75) who stated that Conventional MRI 

has a limited role in differentiating between 

typical and atypical/malignant meningiomas, 

however DWI with ADC values &NADC ratios 

are reliable in differentiation between 

malignant and benign meningiomas. 

CONCLUSION 
1. The distinction between benign and atypical / 

malignant meningiomas is neither easily nor 

reliably accomplished to date when assessing 

the imaging features of meningiomas on 

routine MR images. 

2. DWI is helpful in distinguishing benign from 

malignant and atypical meningiomas. 

3. Mean ADC values of atypical/malignant 

meningiomas were significantly lower 

compared with benign meningiomas. 

4. Mean NADC ratios in the atypical/malignant 

group were also significantly lower than the 

benign group. 

CASES: 

Case (1) 

Parafalcine Meningioma  

 

 Patient History: 

 Female patient, 50 years old. 

 Presented by severe headache & focal 

motor changes.  

 MRI Findings: 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20XQ%5BAuthor%5D&cauthor=true&cauthor_uid=27587953
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 (A)Axial T2 WI shows a well defined 

lobulated outline para-falcine extra axial mass 

lesion with broad dural base at high parietal 

region. It is surrounded with mild amount of 

peri-focal edema exerting mass effect in the 

form of effacement of the left cortical brain 

sulci. The mass is iso/ hyperintense to the grey 

matter in T2WI. 

(B)Axial FLAIR: The mass is hyperintense to 

the grey matter. 

(C)Axial & (D) Sagittal post-contrast T1 WI: 

the mass shows homogenous intense 

enhancement. 

(E)DWI: the lesion is hyper-intense to white 

matter. 

(F)ADC Map: the lesion is iso-intense to white 

matter with ADC value 0.8 x 10  ³ mm²/sec & 

NADC ratio= 1 

  Histopathology :  

Transitional typical meningioma (Grade I). 

  
A B 

  
C D 



   Shawky et al                                                                               Zagazig University Medical Journals 
 

     January 2019 Volume 25 Issue 1                             www.zumj.journals.ekb.eg                          - 181- 

 

  
E F 

Case (2) 

Left fronto-temporal Meningioma  

 

 Patient History: 

 Female patient, 53 years old. 

 Presented by sensory & focal motor 

changes.  

 MRI Finding: 

 (A) Axial T1WI& (B) Axial T2WI reveals a 

well circumscribed lobulated outline extra axial 

mass lesion seen in the infero-medial left 

frontal lobe and anterior temporal lobe 

surrounded with mild peri-focal edema exerting 

mass effect in the form of compression of the 

frontal horns of lateral ventricle with midline 

shift. The mass is iso-intense to the grey matter. 

(C)Axial FLAIR: The mass is slightly hyper-

intense to the grey matter. 

 (D) Coronal post-contrast T1 WI: The mass 

shows homogenous enhancement. It abuts the 

left cavernous sinus at the superior-lateral 

aspect, compressing the third ventricle with 

midline shift. 

E) DWI: the lesion is hyper-intense to the white 

matter. 

F) ADC Map: the lesion is iso-intense to the 

white matter. Its ADC value   0.9 x 10⁻³ 

mm²/sec, NADC ratio= 1.2 

 Histopathology :  

Meningiothelial typical meningioma (Grade I). 

  
A B 
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Case (3) 

Left temporal Meningioma  

 

 Patient History : 

 Male patient, 40 years old. 

 Presented by severe headache& focal motor 

changes.  

 MRI Findings: 

 (A) Axial T1 WI, (B) Axial T2 WI& (C) Axial 

FLAIR reveal  a well defined LT temporal extra 

axial mass lesion with broad dural attachment 

surrounded with mild amount of peri-focal 

edema. The mass is iso-intense to the grey 

matter on T1WI, T2WI& FLAIR. 

D) Sagittal Post-contrast T1 WI reveals: the 

mass shows homogenous enhancement. 

e) DWI: the lesion is hyper-intense to the white 

matter. 

f) ADC Map: the lesion is hyper-intense to the 

white matter with ADC value  1.2 x 10  ³ 

mm²/sec & NADC ratio= 0.94. 

  Histopathology : 

Meningiothelial typical meningioma (Grade I). 
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