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Abstract: The aim is to study of neuro radiological finding of atypical meningiomas and correlation of intra operative 

finding and histopathological diagnosis and prognosis after surgery. Fourty eight cases of meningioma were treated 

surgically in our hospital between January 2014 and dec 2016. Eleven (22%) were histologically identified as aggressive 

variant of meningioma. Here study cases of aggressive variant of meningiomas operated, according to their neuro 

radiological finding and histopathogical and intra operative findings .We found 11 cases of meningiomas found to be of 

atypical variety and aggressive in nature. Six of them were recurrent meningiomas. Bony erosion were found in five 

cases, three cases having heterogeneous contrast enhancement, four cases having brain invasion. HPR result showing, 

three cases having malignant meningiomas and six cases having atypical meningioma. CT and MRI gave useful 

information for the possible diagnosis of the atypical meningioma before surgery. Predicting histological nature 

meningioma would aid in surgical and treatment planning. 
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INTRODUCTION  

Most meningiomas are benign and classified as 

grade I according to World Health Organization (WHO) 

standards [1]. Since malignant meningioma was first 

recognized by Cushing and Eisenhardt in 1938, [2] 

there have been diverse criteria for histopathologically 

grading atypical and anaplastic meningiomas. To 

improve this situation, the 2000 WHO classification 

recommends much more stringent and objective criteria 

[1, 2]. In the 2000 WHO classification, some important 

diagnostic variables were amended, particularly 

proliferation index, brain invasion and mitotic activity. 

 

However, subtypes such as atypical, clear cell, 

chordoid, and malignant meningiomas display less 

favorable clinical outcomes and are classified as grades 

II and III [1, 3-5]. Atypical meningiomas account for 

between 4.7 and 7.2% of all meningiomas [1]. 

Malignant meningiomas are less common, comprising 

between 1.0 and 2.8% [1]. Malignant and atypical 

meningiomas are more prone to recurrence and rapid 

growth [1]. The distinction between benign and atypical 

or malignant meningioma represents important surgical 

information, because surgical and treatment planning as 

well as prognostication will depend on those pathologic 

types. 

 

          Recent studies into the cytogenetic alteration of 

meningioma have provided tools for understanding the 

mechanisms underlying malignant progression [6, 7]. 

These advances may be useful in improving our ability 

to predict clinical outcome and develop therapeutic 

strategies to improve outcomes in patients with high-

grade meningiomas. 

 

         This study was primarily motivated by growing 

concerns about the validity of treatment based on both 

histological grading and radiological finding of 

meningiomas. To address this issue, by adopting the 

2000 WHO criteria, we reclassified previous atypical 

and anaplastic meningiomas, reanalyzed their treatment 

outcomes and re-evaluated prognostic factors by 

clinicopathological and radiological aspects.  

 

MATERIALS AND METHODS 

Fourty eight cases of meningioma were treated 

surgically in our hospital between January 2014 and dec 

2016. Out of 48 patient 32 (66%) female, 16 (34%) 

were male. Youngest patient age was 35 years and 

oldest was 83 years. Mean age presentation was 60 

year; median age was around 55 years. 
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Eleven (22%) were histologically identified as 

aggressive variant of meningioma. The patients 

comprised 3 males and 8 females, ranging in age from 

36 to 76 years (mean, 62.7 years). Neurological 

symptoms such as headache, loss of consciousness, and 

numbness of the extremities were reported. Duration of 

symptoms ranged from 1 month to 16 years, with a 

mean of 4 years 11.4 months. Six cases represented 

recurrent disease subsequent to resection of benign 

meningothelial meningiomas. Computed tomography 

(CT) was performed before and after contrast 

administration in five cases. Magnetic resonance 

imaging (MRI) including pre- and post-contrast T1- 

weighted imaging using spin-echo (SE) sequences and 

T2-weighted imaging using fast spin-echo (FSE) 

sequences was performed in seven cases. On CT, 

attenuation of the tumor compared to normal gray 

matter, presence of calcification, pattern of contrast 

enhancement, and presence of bony changes were 

analyzed. On MRI, signal intensity of the tumor 

compared to normal gray matter, pattern of contrast 

enhancement, characteristics of tumor margin, and 

extent of surrounding edema were analyzed. Extent of 

edema was divided into three grades: -, not seen; +, 

smaller than the tumor; and 2 +, larger than the tumor. 

 

 For characteristics of the tumor margin, the 

CSF interface between the tumor and the brain surface, 

the ‘peri tumoral band’, shows a hypointense rim on 

T1W and a hyperintense rim on T2W. Presence of the 

peri tumoral band was evaluated. Presence of the dural 

tail sign with thickened enhancing dura extending from 

the tumor on post contrast T1W was also assessed.  

 

RESULTS 

            Findings for all patients are summarized in 

Table. Five tumors were located in the falx, three in the 

convexity, two in the orbital region, and one of en 

plaque meningioma. Tumor size ranged from 25.0 to 

85.0 mm in maximum diameter (mean, 51.4 mm). Out  

Of  These 11 Cases, 6 Meningiomas represented  as 

recurrent meningiomas  two were found  on medial  

sphenoid  wing  and  at the Orbit.  Three were found on 

the falx and parasagittal area.  One was on  convexity 

meningiomas (table 1). 

 

Bony Erosion was found in 5 cases. One Case 

Has extra Cranial involvement, presented as extra 

cranial swelling. Dural tail sign was absent in one case. 

Brain edema was found in every case. Administration 

of contrast material shows heterogeneous enhancement 

was found in three patients, they were having malignant 

type of meningioma. During intra operative finding, we 

found four cases of meningiomas having brain invasion 

and recurrent meningiomas having more brain edema 

(Table 2) 

 

Histopathogical finding of these aggressive 

variant of meningiomas shows, three cases of them 

showing malignant meningiomas, six cases were 

showing grade 2 type of meningiomas, one were 

showing rhabdoid variant of meningiomas, and one case 

showing microcystic pattern of meningiomas, six cases 

showing recurrence of disease during the interval of the 

first and third year of the post-operative period (table2). 
 

Of the three cases in which CT was utilized, 

tumor attenuation appeared heterogeneous in two (Fig. 

1), although homogeneous hyper density was observed 

in one. Calcification was seen in one tumor (Fig. 1). 

One tumor homogeneously enhanced to the same 

degree as blood vessels in port contrast CT, and two 

were heterogeneously enhanced. Bony changes such as 

erosion and hyperostosis were seen on four tumors. On 

T1W MRI, tumors were homogeneously isointense in 

eight cases .Three tumors displayed heterogeneous 

signal intensity with hypo-, iso- and hyperintensity 

(Figs. 1 and 2). On T2W MRI, tumors were 

homogeneously hyperintense in two and isointense in 

one. One tumor appeared in homogeneously 

hyperintense (Fig. 2). Heterogeneous intensity was seen 

in three cases. Peri tumoral band was complete in one 

tumor. On post contrast T1W, all tumors were enhanced 

after administration of contrast material, with 

heterogeneous enhancement in three (Figs. 1 and 2) and 

homogeneous enhancement in eight. Eight of the eleven 

cases displayed edema larger than the tumor. No 

perifocal edema was seen in one case. Although, a peri 

tumoral band was only completely present in one case, 

it was partially apparent in some other tumors (Four). 

Post contrast T1W showed a dural tail sign not seen in 

only one case. 

. Table 1: Showing CT and MRI finding 

Case  Age  Sex  CT  MRI   

   Attenuation CE INTENSITY T1W T2W CE 

1 67 M  ND  -  HOMO ISO HOMO ISO HOMO  ++ 

2 62 F  ND  -  HOMO ISO HOMO ISO HOMO  ++ 

3 67 F  ND  -  HETERO  ISO HETERO ISO HETERO  ++ 

4 36 M  HOMO+        + HOMO ISO HOMO ISO HOMO ++ 

5 40 F  ND  -  HOMO ISO HOMO ISO HOMO  ++ 

6 67 F  ND         + HOMO ISO HOMO ISO HOMO  ++ 

7 76 M  HETRO        + HETERO  ISO HETERO ISO HETERO  ++ 

8 48 M  ND  -  HOMO ISO HOMO ISO HOMO  ++ 

9 53 F  ND  -  HETERO  ISO HETERO ISO HETERO  + 

10 55 F  ND  -  HOMO ISO HOMO ISO HOMO  + 

11 59 F  HOMO +        + ND ND ND 

CE:-contrast enhancement   
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Table 2:- Operative and HPR finding 
Case  Age  OPERATIVE FINDING                             MRI FINDING  HPR RECURRE

NCE  

  LOCATION BONE 

EROSION  

EDEMA DURALTAIL PERITUMOR 

BAND 

  

1 67 Convexity - + + + Grade 2 No  

2 62 Convexity + ++ + Incomplete  Rhabdoid  No  

3 67 Orbital  ++ ++ + Not seen Malignant  Yes / 2 

times 

4 36 Temporal near 

cavernous sinus 

- + - - Micro cystic No  

5 40 Falx  - ++ + Incomplete Grade 2  Yes  

6 67 Convexity Extra cranial ++ + - Grade 1 No  

7 76 Falx  - ++ ++ - Grade 1  3 

8 48 Falx  - + + Complete  Malignant No  

9 53 Orbital/medical 

spenoidal wing 

++ ++ + - Grade 2 1 

10 55 Falx  ++ ++ + Incomplete Grade 2 3 

11 59  falx - + + Incomplete  Grade 2 1 

 

 
Fig-1: MRI SCAN: In the right hemisphere a space occupying intracranial extra axial lesion buckling the right 

 



 
Nilesh Potdar et al., SAS J. Surg., 2017; 3(5):131-137 

    134 

 

 

 
Fig 2: MRI scan showing left temporal meningioma with cavernous sinus infiltration 

 

 
Fig 3 MRI scan – temporal meningioma having bone erosion 

 

 
Fig 4: MRI scan- spenoid meningioma having orbital extension 
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Fig 5: HPR E&H of atypical meningiomas (Rhabdoid meningioma) 

 

 
Fig 6: HPR showing atypical meningiomas with invasion 

 

DISCUSSION: 

        The radiological diagnosis of meningioma is not 

difficult in the majority of cases. CT and MRI play 

important roles in the diagnosis of meningioma. 

Typically, meningiomas are sharply demarcated and 

hyperdense on CT. On MRI, the tumor is iso- or 

hypointense on non-contrast T1-W, and iso or 

hyperintense on T2-W. Homogeneous enhancement is 

observed after contrast administration. Unusual 

radiological findings are present in about 15% of all 

meningiomas and can include cystic, necrotic, or fatty 

changes [8]. Cystic components, which can be partially 

necrotic, were seen in four of the present cases. Fatty 

change was not seen. Only five of our cases 

radiologically displayed findings similar to benign 

meningioma. The other three tumors demonstrated  

 

Non-homogeneous CT density or MRI 

intensity, in addition to heterogeneous contrast 

enhancement. Dural tail sign was seen in only one of 

these five tumors. Calcification was also found in only 

one of the present series. A previous report considered 

the absence of calcification in malignant meningiomas 

[9].  The peri tumoral band represents the border 

between the tumor and the brain surface, and 

demonstrates the extra axial nature of the tumor [8]. A 

complete peri tumoral band was seen in only one tumor. 

Partial or complete disappearance of the peri tumoral 

band was seen in other tumors. Although, histological 

proof was not obtained, this finding is attributable to 

tumor invasion of the pia mater [10]. The amount of 

edema surrounding meningioma varies in the literature, 

but some reports [11, 12] have found no correlation 

between edema and histological type. However, amount 

of edema was relatively large in more than half of the 

tumors in the present series. Statistical analysis could 

not be performed due to the small number of patients in 

the present study.  

 

Recently, the effectiveness of diffusion-

weighted imaging (DWI) in differentiating malignant or 

highly atypical from benign meningiomas has been 

reported [13]. In that report, apparent diffusion 

coefficient (ADC) values were low in malignant or 
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atypical meningioma, but sample size was small. ADC 

could be effective in differentiating malignant or 

atypical from benign meningiomas, because ADC 

reflects degree of cellularity and amount of extracellular 

space in various tumors other than meningioma. DWI 

was not performed in the present series due to the 

retrospective study. The utility of DWI should be 

further studied.  

 

The present study showed that partial or 

complete disappearance of the peri tumoral band was 

seen in a majority of tumors. More than half of the 

tumors exhibited lack of dural tail sign and a relatively 

large amount of perifocal edema.  CT, MRI gave useful 

information for the possible diagnosis of the atypical 

meningiomas before surgery. Predicting histologic 

nature meningiomas would aid in surgical and treatment 

planning, because recurrence rate and prognosis in 

atypical meningiomas are different from those in benign 

meningiomas. If a meningioma radiologically has the 

above characteristics before surgery, surgeons may need 

to prepare to remove it as completely as possible.   

 

Although a poor prognosis may be associated 

with a high MIB-1 labelling index, significant overlap 

exists in the MIB-1 labelling ranges for benign, atypical 

and anaplastic meningiomas [14]. Moreover, inter 

institutional and inter observer variation has been 

reported in meningioma grading [15]. Therefore, MIB-1 

labelling cannot be a single parameter to establish 

meningioma grade in the 2000 WHO classification [16, 

17]. Brain invasion has long been considered a 

worrisome feature in meningioma resection specimens, 

but it has been debated whether brain invasion 

constitutes a single criterion of malignancy. Recent 

molecular genetic investigations have failed to show 

genetic changes that are characteristic of non-benign 

meningiomas in histologically benign meningiomas that 

display brain invasion [18, 19]. Furthermore, the 

presence of brain invasion does not correlate with an 

aggressive course of anaplastic meningioma and only 

increases the likelihood of recurrence such as that of 

atypical meningioma, not anaplastic meningioma. Like 

some other studies [20, 21]. Our study revealed that the 

presence of brain invasion was a powerful predictor of 

reduced recurrence-free survival, but the worst 

prognosis had a close relationship with meningiomas 

with frank histological anaplasia, whether invasive or 

not. 

 

  In atypical meningioma surgery has been the primary 

treatment modality for meningiomas, regardless of 

subtype or grade. Similar to benign meningiomas, gross 

total resection of an atypical meningioma is associated 

with lower recurrence rates and increased survival than 

with subtotal resection [22].  Simpson Grade I, II 

resection without adjuvant radiotherapy might be 

sufficient to achieve durable local control and a longer 

survival period. Furthermore, adjuvant radiotherapy did 

not improve patient survival, regardless of the extent of 

resection. However, this result should be interpreted 

with caution. Invasive meningiomas are often adherent 

or intertwined with cortical vessels and therefore more 

difficult to excise [23]. Moreover, microscopic brain 

invasion emerged as the most powerful predictor of 

reduced recurrence-free survival [17]. Adjuvant 

radiotherapy contributed significantly to improvement 

in overall survival and recurrence-free survival in the 

brain-invasive meningioma. Several studies have 

demonstrated that adjuvant radiotherapy improves 

overall and recurrence-free survival in atypical 

meningiomas following incomplete tumour resection 

[20–24]. Based on the above description, if the atypical 

meningioma is completely resected (Simpson Grade I, 

II) and does not reveal brain invasion, we do not 

recommend adjuvant radiotherapy. However, if the 

atypical meningioma was incompletely resected or 

showed brain invasion, adjuvant radiotherapy may be 

helpful for improved patient outcome. 

 

CONCLUSION:-  
CT and MRI gave useful information for the 

possible diagnosis of the atypical meningiomas before 

surgery. Predicting histologic nature meningiomas 

would aid in surgical and treatment planning, because 

recurrence rate and prognosis in atypical meningiomas 

are different from those in benign meningiomas. If a 

meningioma radiologically has the above characteristics 

before surgery, surgeons may need to prepare to remove 

it as completely as possible. Adjuvant radiotherapy may 

be helpful for improved patient outcome. 
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