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Intracranial meningioma accounts about 15-20% of all 
primary central nervous system tumors.  More than 
90% of meningiomas are benign, 6% are atypical 

and 2% are malignant.3 Meningiomas are most often 
discovered in middle and old age and are more common 
in women.22 
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The majority of intracranial meningiomas are benign and 
total excision of the tumor should be the aim of treatment 
which almost cures the vast majority of patients.

This is a retrospective study of 87 patients who had 
intracranial meningioma and underwent excision of tumor 
under general anesthesia from January 2007 to December 
2011 at our Department of Neurosurgery. Aim of this study 
is to analyze and discuss the surgical results of intracranial 
meningiomas

Pre operative and post operative quality of life was 
assessed by karnofsky grading scale.

There were 27 males and 60 females and age ranged 
from 10-75 years.

On presentation, 60 patients had features of raised ICP, 
21 had seizures, 16 had focal deficits and 18 had visual 
impairments. Nine patients had other cranial nerve palsies 
and 4 had cerebellar signs. 5 patients were asymptomatic. 

Total 75 patients had supratentorial and 12 had 
infratentorial meningiomas. Among supratentorial 
meningiomas, convexity(17), parasagittal(11), 
parafalcine(18) and sphenoid wing(14) meningiomas 
were common. In infratentorial region, convexity (4), and 
foramen magnum (4) meningiomas were common.

In our series, 10 (11.5%) had simpson’s grade 0 
excision, 36 (41.4 %) had grade I and 41 (47.1%) had 
grade II excision. There were no patients with simpson’s 
grade III, IV and V surgical excision.12.5% suffered post 
operative complications and 2.3% died.

There was 1.2% (1) recurrence rate till to this date.
Vast majority of intracranial meningiomas are benign 

lesions and total excision should be the surgical strategy to 
prevent recurrence and to make patients disease free.
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First successful radical removal of an intracranial 
meningioma was carried out by Prof. Pecchioli of Siena in 
1835. 6 In 1910, Harvey Cushing successfully performed 
surgery on General Wood who had right parasagittal 
meningioma with left sided hemiparesis. 15

Total excision of meningiomas should be the main 
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surgical strategy, however, other treatment modalities like 
radiotherapy (Gamma Knife, cyber knife, conventional 
external beam radiation) should be reserved for recurrent, 
malignant meningiomas and meningiomas in elderly 
patients who are not fit for general anesthesia. The role of 
chemotherapy and hormonal therapy in the treatment of 
meningioma is controversial.

Materials and Methods

This retrospective study included 87 patients who 

suffered from intracranial meningiomas and underwent 
resection from January 2007 to December 2011 at our 
institute. Aim of this study is to discuss the result of 
cerebral meningiomas after microsurgical total excision. 
All the cases were diagnosed either by cranial CT scan 
or MRI (Figure 1, 2, 3, 4). No patient had cerebral 
angiogram and or embolization. Postoperative cranial 
imaging was carried out in all cases after surgical excision 
of meningiomas (Figure 2, 4).

Preoperative and postoperative quality of survival 
was assessed by Karnofsky grading scale.

Figure 1: Cranial MRI of coronal cuts showing the 
huge Olfactory groove meningioma

Figure 2: Postoperative cranial MRI with contrast of 
the same patient.There is no evidence of residual tumor 
and gliotic cavity is seen in the frontal area.

Figure 3: MRI of craniovertebral Junction (sagittal 
cuts) depicts large foramen magnum mennigioma with 
severe compression of spinal cord

Figure 4: Postoperative MRI of same patient showing 
complete excision of tumour and there is no radiological 
evidence of residual mass
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Follow up at neurosurgical OPD was advised in one, 
three, six and each year.

Results

In this series of 87 cases of intracranial meningiomas, 
there were 27 males and 60 females with age ranged from 
10 to 75 years.

On admission, 60 patients had features of raised ICP, 
21 patients had seizures, 16 had focal deficits, 18 patients 
presented with visual impairments and two with unilateral 
proptosis. 9 patients had other cranial nerve palsies and 
4 patients with cerebellar signs. Five patients were a 
symptomatic and were diagnosed while investigated for 
other medical problems.

Total 75 patients had supratentorial and 12 patients 
had infratentorial meningiomas. Among supratentorial 

meningiomas convexity (17), parafalcine (18), parasagittal 
(11) and sphenoid wing meningiomas (14) were common. 
Convexity (4), and foramen magnum (4) meningiomas 
were common in infratentorial region (Table 1).

In our series, 10 (11.5%) had Simpson’s grade 0 
excision, 36 (41.4%) had grade I and 41 (47.7%) had 
grade II excision. No patient had Simpson’s grade III, IV 
and V exicision in this study (Table 2).

Histologically there were 40 meningoepithelial, 
30 transitional, 11 fibroblastic and 6 psammomatous 
meningiomas. There were no atypical and malignant 
meningiomas in our series (Table 3).

Of 87, 12 (13.8%) patients suffered postoperative 
complications.3patients developed pseudomeningoceles 
which were subsided by lumbar drain. Two  patients had 
flap infection which was treated by bone flap removal and 
intravenous antibiotics. Two patients who suffered from 

Supratentorial Infratentorial
Convexity 17 Convexity 4
Parafalcine 18 CP angle 2
Parasagittal 11 Petroclival 2
Sphenoid wing 14 Foramen magnum 4
Olfactory groove 6  12
Tuberculum sellae 2                                                                                                
Planum Sphenoidale 1
Sellar 2
Cavernous sinus 2
Intraventricular 1
Intraorbital 1
 75

 Table 1: Location of Meningiomas.

 Grade No. of cases Percentages

 0 10 11.5

 I 36 41.4

 II 41 47.1

 III 0 0

 IV 0 0

 V 0 0

 Table 2: Extent of excision. (Simpson’s grade)
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CSF leak with meningitis were dealt by secondary wound 
closure, lumbar drain and antibiotics. Two patients with 
hydrocephalus required ventriculoperitoneal shunt. Two 
patients who developed contralateral hemiparesis after 
excision improved with regular physiotherapy  and able to 
walk with support. One patient with clinoidal meningioma 
had transient ipsilateral 3rd nerve palsy which recovered 
later on, 2 patients (2.3%) died due to surgery related 
complications.

Recurrence rate in our series is 1.2% (1). This lady 
with recurrent meningioma  was operated for sphenoorbital 
meningioma and had Simpson’s grade II surgical 
excision, came back 10 months lateral with the features of 
recurrence. Histological diagnosis was meningoepithelial 
meningioma. She was reoperated and referred for a course 
of cranial radiation. 

Discussion

Harvey Cushing was the one who used the term 
meningioma. In 1938 Cushing and Eisenhardt published 

meningiomas: Their classification, regional behavior, life 
history and surgical end results, in which they reported in 
detail the case of 313 patients encountered between 1903 
and 1932. 5

Majority of intracranial meningiomas are benign lesions 
and only definitive cure is complete surgical resection. 
The more complete the resection, the less chance there 
is of recurrence. In 1922, Cushing wrote “There is today 
nothing in the whole realm of surgery more gratifying than 
the successful removal of a meaningioma with subsequent 
perfect functional recovery.” This statement still remains 
true after more than 80 years later. 3

Al-Mefty in 1998 spoke on meningioma “Seek total 
removal with zeal during first operation. It is the patient’s 
best chance for cure. The best time is the first time. 2

Majority of the neurosurgeons who do meningioma 
surgery recommend for complete resection to minimize 
recurrence and avoid postoperative radiation and radiation 
induced complications.

In 1957, Simpson introduced a five grade classification 

 WHO grade Histological type No. of cases

 I Meningoepithelial 40

  Fibroblastic 11

  Transitional 30

  Psammomatous 6

 II Atypical 0

 III Anaplastic(malignant) 0

Table 3: Histological classification and WHO grading of Meningiomas.

Preoperative  Grading Postoperative

     5(5.7%) 100 normal, no complaint 83(95.4%)

   30(34.5%) 90 normal activity, minor symptoms

   37(42.5%) 80 normal activity with effort, some symptoms

   12(13.8%) 70 care for self, unable to do normal activity 2(2.3%)

 60 requires occasional assistance

 50 requires considerable assistance and care

 40 disabled, requires special care and assistance

 30 very disabled, hospitalized

     2(2.3%) 20 very sick, requires supportive measures

     1(1.2%) 10 moribund

 0 dead 2(2.3%)

 Table 4: Karnofsky grading of pre and postoperative quality of life.
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of the surgical excision of meningiomas and he mentioned 
that higher the grade of resection higher the chance of 
recurrence. 24 The inclusion of an additional 2cm dural 
margin has been denoted grade 0 removal. 11 In Kinjo and 
Al-Mefty et al series of 37 cases, there was no recurrence 
in patients with convexity meningiomas in whom grade 0 
resection was achieved; the mean follow up period was 5 
years and 8 months.

Nonsurgical treatment of meningiomas included 
radiotherapy and chemotherapy.

The past decade has seen an increasing application 
of standard or stereotactic irradiation for both as initial 
therapy and as adjuvant. 7,13,25 In term of long term control, 
however, clinical recurrence rate of complication is 56%. 
25

Radiation induced complications and possibility of 
radiation induced malignancy or tumor progressions are 
concerning issues. 8,16 Guthrie and associates concluded 
that “While surgical excision is the treatment of choice, 
radiation therapy should be considered: 1) after surgery 
for malignant meningioma, 2) Incomplete resection and 
3) Multiple recurrence. 7

Hormonal therapy and hydroxyurea have been tried 
in the past to treat meningioma as a first line treatment or 
as adjuvant, however, results are not that much promising. 
19,23

In five years period, from January 2007 to 2011, 
we carried out surgical resection of meningiomas on 87 
patients. There were 60 females and 27 males in our series 
and previous literatures also reveal that meningiomas are 
more common in female than male. 3 

Past studies on meningiomas have shown that they 
are the tumors of middle and old age and it is very rare in 
children and Adolescents 16. 20% of meningioma present 
in childhood. 22 Majority of intracranial menigiomas in 
one series also belonged to middle and old age. 17 

Literature review showed that common clinical 
presentations of intracranial meningiomas are features 
of raised ICP, seizure, focal deficit, cranial nerve palsies. 
3,22,4 Our study also shows the similar clinical presentation.  
On admission, 60 patients had features of raised ICP, 21 
had seizures, 16 had hemiparesis, 18 presented with visual 
impairment and two patients with unilateral proptosis. 
Nine patients had other cranial nerve deficits and 4 
had cerebellar signs. Five patients, in our series, were 
asymptomatic and were detected when investigated for 
other medical problem. 

At autopsy, Nakasu and colleagues found that 2-3% of 
all cadavers harbored meningioma. 18 Using neuroimaging 
as diagnostic tool, Kuratsu, et al calculated the incidence 
of asymptomatic meningioma per 100000 population 
per year in Kumamoto to be 1.19. 14 All the cases of 
meningiomas, in our institute, were diagnosed finally by 
radiologically either by cranial CT scan or MRI. 

Angiography may be an adjunct in the preoperative 
assessment of some meningiomas to look for vascularity 
and vascular supply of tumor, the feasibility of embolisation 
and presence of tumor encroachment on vascular structures. 
Preoperative embolisation has not been of great benefit in 
the surgical treatment of meningioma. 3

We did not advocate cerebral angiogram in our cases 
because it is expensive, not easily available and it is an 
invasive procedure and  which has some risks. 

In our series 75 patients had supratentorial and 12 
had infratentorial meningiomas. Among supratentorial 
meningiomas, parafalcine (18), convexity (17), parasagittal 
(11) and sphenoid wing meningiomas (14) were common 
where as in infratentorial region convexity (4), foramen 
magnum (4) were common location.  These findings are 
similar to the previous published series. 17,4,1

Total resection of meningiomas was achieved in all 
the cases, 10 (11.5%) had Simpson’s grade 0 excision, 36 
(41.4%) had grade I and 41 (47.1%) had grade II excision. 
No patient had Simpson’s grade III, IV and V in this 
study. 

Literature review reveals that 92% of meningiomas 
are benign, 6% are atypical and 2% are malignant. 3

Among benign meningiomas meningoepithelial, 
transitional and fibroblastic are common varieties. 

There were 40 meningoepithelial, 30 transitional, 11 
fibroblastic and 6 psammomatous meningiomas in our 
series and no atypical and malignant meningioma was 
found which is a bit unusual findings, however, this series 
consisted of small number of patients and duration of 
study is only of five years, so it is too early to draw the 
final conclusion. 

Our postoperative complication rate is certainly lower 
than that of previous series and common complications 
in our series were pseudomeningocele, infection, 
neurological deficit and hydrocephalus which are similar 
to previous series. 

In Reinert’s series of 99 symptomatic patients 
complication rate was about 23.2%. 21

In Chan’s series of 257 cases, post operative 
complication rate was 30.4% and common complications 
were infection, neurological deficit and intracranial 
hematomas. 4

Recurrence of meningioma after surgical resection 
depends on the extent of surgical excision and histological 
characters of tumor. Simpson’s grade I surgical excision 
has a recurrence rate of about 10% and then Simpson’s 
grade II has 20% in 5 years period. 24 Higher the Simpson’s 
grade higher the recurrence rate. Atypical and malignant 
meningioma tend to recur early and rate is also very 
high. 3,8 Location of meningioma is also accountable for 
recurrence. 17,4

Sphenoorbital meningioma and parasagittal 
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meningioma tend to recur more frequently than 
meningioma of other location. 17,4

In Chan’s series of 257 cases, recurrence rate was 
22% and in his study main risk factors for recurrence 
were location of tumor, extent of excision and histological 
characters. 4 

In Adegbite’s series of 114 patients, recurrence 
rate was 19.3% and he stated that only the grade of the 
initial surgery had a statistically significant influence 
on recurrence, Sex of patients, site and histology of the 
tumor and postoperative radiotherapy had no statistically 
significant influence on recurrence. 1 

In Minimanoff’s series of 225 patients recurrence rate 
was 11%. Tumor sites associate with  a high percentage 
of total excision had a low recurrence rate, i.e., recurrence 
of convexity meningioma was only 3%, parasellar 
meningiomas with a 57% total excision rate, had 19% and 
sphenoid meningioma with 34% do recurrence. 17 

In our series, recurrence occurred in only one patient, 
that is, 1%.  This 30 year old right handed lady was 
operated for sphenoorbital meningioma with Simpson’s 
grade II excision. Histology showed meningoepithelial 
meningioma. She came back 10 months later with the 
symptoms of recurrence. She was reoperated and histology 
was again meningoepithelial meningioma. She was later 
on discharged with  the advice of cranial radiation. 

Literature review says that sphenoorbital meningioma 
tend to reoccur more frequently than the meningioma 
located in other location. 

Honig’s Series of 30 cases of sphenoorbital 
meningiomas, recurrence rate was 27%. 9

Recurrence rate was 18% in oya’s series of 39 patients 
with sphenoorbital meningiomas. 20 

The recurrence rate in our series as compared to 
previous series is low and reasons behind this are: 1. 
Follow up period is short. 2. No malignant variety 3. All 
meningiomas were removed totally. 

True recurrence rate will be achievable in another 
5 to 10 years period. Mortality rate after excision of 
meningioma varies from series to series. Risk factors for 
mortality are old age, location of tumor and combidity. 

In chan’s series of 257 patients, 11 (4.7%) died due 
to surgery related complications. 4 There were 16(7.2%) 
post-operative death in Minimanoff’s series of 225 
cases. 17 Our mortality rate is favorably comparable with  
international series which is 2.3% (2). 

The quality of survival was assessed both 
preoperatively and post-operatively and graded according 
to Karnofsky rating scale. 10 3 of 87 patients failed to 
achieve a Karnofsky scale of 70 preoperatively. 

After surgery 85 patients achieved independent 
living postoperatively and 2 patients died in the 30 days 

preoperative period (Table 4).
These surgical outcomes were comparable with 

previous series of intracranial meningiomas. 

Conclusion

Vast majority of intracranial meningiomas are benign 
and total excision of the lesion should be the mainstay of 
surgical strategy to prevent recurrence, improve quality of 
life and make the patients disease free. 
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