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Abstract

Background: The surgery of giant intracranial meningiomas (GIM) is difficult due to its large size, prominent vascularity,
including and limiting visualization of various neurovascular structures, and severe cerebral edema. In this study, we will
evaluate the surgical outcome of giant meningiomas according to our experience at our hospital in management of
giant intracranial meningioma.

Main body: A retrospective analysis of 48 patients with histologically proven meningioma (≥ 6-cm diameter) who
underwent surgical treatment at Benha University hospitals over a period of 5 years (June 2014/June 2019) is
presented. Details regarding clinical presentation, imaging findings, surgical results and complications, and follow-up
status were collected. The study group was composed of 41 females and 7 males. The age of the study group ranged
from 38 to 69 years with an average of 49 years. The mean follow-up period was 36months. Different approaches were
used according to tumor location with the aim of gross total removal. Gross total removal was achieved in 90% of
cases (43 cases). There were 2 cases with intraoperative complications not related to surgery. Recurrence was present
in 4 cases. Mortality in this series was 4% (2 cases) with no reported intraoperative mortality.

Conclusion: Management of giant intracranial meningioma is a relatively common practice in neurosurgical
centers in developing countries with the aim of radical total surgical removal being the first and most
optimum option. Large size makes surgery difficult, but young age, meticulous surgical techniques, proper
localization, trying to minimize operative time, and Simpson grade are of special value. Interdisciplinary
cooperation is essential to avoid the common complications like pulmonary embolism (PE), postoperative
hematoma in tumor bed that leads to bad surgical outcome.
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Introduction
Giant intracranial meningioma is defined as intracranial
meningiomas with diameter larger than 6 cm [1]. Men-
ingiomas arise from arachnoid cap cells; these tumors
account for the second most frequent type of brain adult
tumors representing 20% of all brain tumors [2–4]. The
giant intracranial meningioma (GIM) represents specific
type of brain tumors which include and surround the
vital neurovascular structures making the usual regimen
of treatment, surgery, a technically challenging treatment
option [5].

Nowadays, different treatment regimens are used to
deal with these tumors, including conservative treat-
ment, subtotal removal, radiosurgery as primary or ad-
juvant therapy, and aggressive total surgical removal
[6]. Despite different modes of treatment used for men-
ingioma, surgery is the primary and main mode of
treatment due to pressure manifestations and inclusion
of the brain stem, cranial nerves, and brain vasculature
[6]. The surgery of GIM is difficult due to its huge vol-
ume, high vascularity, included several neurovascular
structures limiting its visualization, and marked brain
edema [5]. Total surgical removal of giant skull base
meningiomas is technically challenging and so hard due
to its attachment and inclusion of the skull base vital
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structures either vascular or neurological [6]. In this
study, we will evaluate the surgical outcome of giant
intracranial meningiomas according to our experience
at our hospital.

Patients and methods
This is a retrospective study including 48 patients
with giant intracranial meningioma (≥ 6-cm diam-
eter) upon whom we performed surgical intervention
at Benha University hospitals in a period of 5 years
(from June 2014 to June 2019). The clinical and
radiologic data was obtained from the department
database including complete history, general examin-
ation, neurological examination, ophthalmologic
evaluation, and neuroradiological studies. The tumors
were divided into different histological groups
according to the World Health Organization (WHO)
classification.
Before surgical intervention, we performed routine

contrast-enhanced brain MRI imaging; diagnostic
magnetic resonance angiography (MRA) was done in
some cases (parasagittal meningiomas). The follow-up
schedule included computerized tomography (CT) on
the brain or contrast-enhanced magnetic resonance
imaging (MRI) 1 day postoperative, 3 months after
surgery, and then every year.
In each case, we recorded the actual time of sur-

gery, intraoperative blood loss, laboratory investigation
results, adjuvant therapy, and complications. We re-
vised carefully the Simpson grade, previously used
radiotherapy, and the tumor location. We reviewed
the medical sheet, operative sheet, radiological studies,
and follow-up data of the cases. Cavitronic ultrasonic
aspiration device (CUSA) was used in many cases
whenever possible; neuronavigation gave us help in
proper localization of flab to avoid too much flab en-
largement in already large flab. Operating microscope
type was used as well.
Various approaches were used with tumor location

being the most important determining factor. Convex-
ity meningioma was removed by convexity approach,
olfactory groove meningioma was removed by bifron-
tal approach, sphenoid ridge meningioma was re-
moved by pterional or cranio-orbitozygomatic (COZ)
approaches, temporal floor meningioma was removed
by zygomatic or COZ approach, petroclival meningi-
omas were removed by retrosigmoid approach; and
the case of foramen magnum meningioma (laterally
located) was operated using midline suboccipital
approach.

Results
Forty-eight patients with giant intracranial meningi-
oma were operated in the period between June 2014

and June 2019. The group was composed of the fol-
lowing lesions according to location of meningioma:
13 convexity meningioma, 3 parasagittal meningioma,
13 olfactory groove meningioma, 7 sphenoid ridge
meningioma, 1 foramen magnum, 6 temporal men-
ingioma, 2 tuberculum sellae, and 3 petroclival men-
ingiomas (Figs. 1, 2, 3, 4, 5, and 6).
In this study, giant meningioma was defined as larger

than 6 cm in at least one of the three dimensional planes
with a mean diameter of 7.6 cm.
The patients in this study group were composed of

41 females and 7 males. The age of patients in this
series ranged from 38 to 69 years with a mean age of
49 years (Table 1). The follow-up period ranged from
6 to 60 months with a mean period of 36 months.
The aim of surgery in this study was gross total
removal, but the giant size of these tumors was an
obstacle against total removal in some cases due to
contained important neurovascular structure as a
main cause.
Previous surgical removal was done in three cases

(6%). The results of surgery was as follows: Simpson
grade I was performed in 20% of cases, Simpson grade II
was performed in 55% of cases, Simpson grade III was
performed in 15% of cases, and Simpson grade IV was
performed in 10% of cases (Table 2).
Stereotactic radiosurgery (SRS) is usually used for re-

sidual tumors after subtotal removal [7]. Postoperative
radiosurgery in our series was used in 5 cases in which
subtotal removal was the result (Simpson grade IV). The
tumor size has been stabilized in three cases while in-
creased size has occurred in 2 of these cases in spite of
radiosurgery.
Recurrence of tumors in this study occurred in 4

cases (2 cases of Simpson grade IV and 2 cases of
Simpson grade III); in two cases, we performed reop-
eration while one case refused surgery, and the last
one was lost during follow-up. The recurrence rate
reported in literature is 15% after total removal [8]
and is increased in cases of subtotal resection and
malignancy [9].

Intraoperative complications
There was only one case of intraoperative arrest
(large convexity meningioma that was removed totally
as (Simpson grade II) that was resuscitated and ad-
mitted to intensive care unit (ICU) and survived with
postoperative hemiplegia that improved to hemipar-
esis (grade III power) within 6 months of follow-up
and physiotherapy).
There was another intraoperative complication that

occurred in this study group; the patient developed
severe hypertension (220/110) during recovery from
anesthesia with postoperative hematoma in the tumor
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bed (pterional meningioma) that resolved within 3
weeks of follow-up with serial CT brain. The patient
developed hemiparesis that was persistent during the
follow-up period.
New cranial nerve deficit occurred in 14 cases

(29%); in 8 cases, the deficit was transient, and
complete recovery has occurred within 3 months with
return to normal status, but unfortunately, 6 cases
(13%) had sustained cranial nerve deficit (4 cases
with new onset loss of olfaction, 1 case with moder-
ate facial palsy, and 1case with trigeminal nerve
affection).

Complications
Hemiparesis occurred in 3 cases (6%), permanent cra-
nial nerve deficit in 6 cases (13%), and cerebrospinal
fluid (CSF) leak in 7 cases (15%) that has been re-
solved with conservative treatment (the leak stopped
within 1 week in all cases) (Table 3). Conservative

treatment was bed rest, antibiotics, and cidamex;
however, we needed to do lumbar drain in two cases
in the 2nd postoperative day due to excess leak; in-
fection has occurred in 2 cases (4%) in which anti-
biotic therapy gave good results. It was observed that
the rate of complications is increased with increased
patient age.

Pathological results
All cases were WHO GRADE I except for one case that
was grade II.

Mortality
The mortality rate in this study was 4% (2 cases) with
no cases of reported intraoperative mortality. One of
them died suddenly more than 1 year after surgery;
the other case had tumor recurrence within 2 years
after surgery and refused to do another surgery, she
was obese with associated comorbidities, 1 day (within

Fig. 1 Giant olfactory groove meningioma. Upper left, axial CT brain with contrast. Upper right, axial MRI TII of the same lesion with cystic
components inside lesion. Middle left, coronal MRI with contrast showing heterogeneous enhancement. Middle right, sagittal MRI with contrast
with heterogeneous enhancement. Lower left, postoperative CT 1 month later with bifrontal craniotomy and large cerebrospinal fluid (CSF) space
in place of tumor removal after total removal. Lower right, MRI TII axial cut of the same case done 1 year after surgery with total removal and
no recurrence
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Fig. 2 Right-sided pterional giant meningioma. Upper left, axial CT brain without contrast show isointense meningioma with midline shift. Upper
right, axial T2 MRI of the same lesion with midline shift. Lower left, early postoperative CT brain showing hematoma in the tumor bed. Lower
right, 2 weeks later postoperative CT brain with resolution of hematoma

Fig. 3 Left frontoparietal giant convexity meningioma. Upper left, axial T2-weighted image showing the lesion which is hyperintense to the brain
with minimal mass effect. Upper right image, 1 day postoperative CT brain follow-up showing complete removal of the lesion. Lower left, tumor
pieces for histopathological analysis. Lower right, intraoperative view showing the tumor during resection and the tumor brain interface
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3 years) she developed dyspnea and cyanosis and was
admitted to ICU and was diagnosed as pulmonary
embolism (PE), unfortunately she died within 1 day of
admission to the ICU.

Discussion
We performed a retrospective study on cases of
intracranial giant meningiomas that have diameter
larger than 6 cm. Good understanding of preopera-
tive status and evaluation, taking care of the risk fac-
tors, choice of the most suitable surgical approach,
and meticulous use of intraoperative aiding devices
are the most important factors with great value in
GIM removal.
In a study performed by Narayan et al., they found

that the most important factors that leads to good
outcome includes younger males, intraoperative
neuronavigation assistance, and skull base location,
while the factors that lead to bad outcome were
Simpson grade 3 or 4 and bad histologic grade. This

study included 80 cases, 27 males (33.8%) and 53
females (66.3%) with a mean age of 56 years. This
study included cases with tumor size less than 5 cm
while in our study the minimum tumor size was
more than 6 cm. In this study, most cases were of
skull base type, WHO grade I, and Simpson grade II
excision was the most commonly achieved mode of
surgical treatment with higher intraoperative mortal-
ity than our series (5% while it was 0% in our study)
[5].
In a study performed by Da Silva and De Freitas,

all cases were skull base meningiomas while in our
study skull base tumors represent 67% (32 cases).
The differentiating diameter in this study was 4 cm
while in our study it was larger (6 cm). Simpson
grade I removal was performed in 45% of cases of
this study while in our study it was 20% which is lit-
tle than this study while grade II Simpson excision
was performed in 55% which is larger than that in
this study (30%). Recurrence rate in our study (8%)

Fig. 4 Upper left, preoperative axial CT brain with contrast showing giant olfactory groove meningioma. Upper right, axial MRI T2-weighted
image of the same patient. Middle left, coronal MRI with contrast of showing hyper intense lesion with heterogeneous contrast enhancement.
Middle right, 1 day postoperative axial CT brain showing complete tumor removal with mild edema. Lower left, pieces of tumor after surgical
removal. Lower right, 3 months postoperative CT brain after complete tumor removal
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was larger than that in this study (4%) which may be
related to more radical removal in this study (Simp-
son grade one was 45%). Da Silva and de Freitas rec-
ommended total radical tumor removal to gain better
results [6].
Tuna et al. performed a retrospective study includ-

ing 93 patients. The cases were 31 men and 62
women; the mean age was 48.7 ± 2.3 years. All tu-
mors in that series were larger than 6 cm. In this
series, total removal was performed in 63.4% of cases,
and subtotal removal was performed in 35.5% with an
overall mortality rate of 11.5%. The results in our

study were better (90% total tumor removal compared
to 63.4% in this series), the mortality rate was less
(4% in our series compared to 11.8% in this series),
the overall recurrence rate was 19% (compared to 8%
in our series), and the most common location in this
study was the parasagittal region in 18 patients
(19.3%), compared to our study the most common lo-
cation was olfactory groove (13 cases = 27%) and
convexity meningiomas (13 cases = 27%) [1].
In literature, few studies talk about giant meningi-

oma; most studies include tumor diameter less than
5 cm.

Fig. 5 Right petroclival meningioma removed by right retrosigmoid approach. Upper left, coronal TII MRI image showing giant lesion.
Upper right, coronal MRI brain with contrast showing homogeneous contrast enhancement. Lower left, axial CT brain done 1 day
postoperative showing total removal. Lower right, coronal MRI brain with contrast done 1 year after surgery showing total removal with
no recurrence

Fig. 6 Left convexity meningioma. Left, preoperative axial MRI TII. Middle, CT brain done in the 2nd postoperative day with no residual. Right
image, axial MRI TI image done 2 years after surgery with no recurrence
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Radiosurgery is used mainly after subtotal removal
of meningioma and after removal of atypical or ma-
lignant meningiomas [10–13]. In our series, postop-
erative radiosurgery was used in 5 cases that were
removed subtotally (Simpson grade IV). The tumor
size showed no enlargement in three cases while two
cases showed progressive tumor enlargement. In a
study performed by Goldsmith et al., the tumor con-
trol following postoperative radiosurgery was 89%
using a median dose of 45 Gy in 130 cases [14].
In a study performed by Hentshel and Demonte,

the recurrence rate was 0% [15] while in our study
the recurrence rate was (8%); this may be due to few
number of cases (13 cases), and all of them were ol-
factory groove meningioma, and some tumors were
less than 6 cm in maximal diameter.
In our series, only one case was WHO grade II

while all of the other cases were WHO grade I; in a
series including 1113 case performed by Magill et al.,
905 (81%) cases were WHO grade I and 208 cases
(19%) had neoplasms WHO grade II [16].

Conclusion
Management of giant intracranial meningioma is a
relatively common practice in neurosurgical centers in
developing countries with the aim of radical total sur-
gical removal being the first and most optimum op-
tion. Large size makes surgery difficult but young age,
meticulous surgical techniques, proper localization,
trying to minimize operative time, and Simpson grade
are of special value. Interdisciplinary cooperation is
essential to avoid the common complications like PE,
postoperative hematoma in tumor bed that leads to
bad surgical outcome.
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