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Abstract

Background: Meningioma comprises 25-30% of total central nervous system tumors detected. Ninety percent
of meningiomas are benign, 6% are atypical, and 2% are malignant. Complete resection is often curative.
Objectives: The objective of this study is to give ideas about the descriptive epidemiology, clinical presentation
and histopathology of current scenario at National Neurosurgical Referral Center, Nepal.

Methods: This is a prospective study from the period of January 2015 to September 2019 in the department
of neurosurgery, National Academy of Medical Science, Bir Hospital. Inclusion criteria consists of all the
histopathological proven cases of meningioma during the study period.

Result: A total of 150 meningioma cases were operated during the study period. The average age of presentation
was 42 years. Male to female ratio was 1:2. Most common affected age group was 30-50 years. The most
common clinical symptoms for intracranial meningioma were headache followed by vomiting and paresis.
Among intracranial meningioma, the most common location was convexity meningioma followed by sphenoid
wing meningiomas and parasagittal meningiomas. Most common histopathological variety encountered was
transitional meningioma, World health organization grade I.

Conclusion: Meningiomas are slow growing, extra-axial tumor, usually benign which are most commonly
located along convexities, sphenoid ridge and parasagittal area. Most are cured if completely removed, which
is not always possible.
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Introduction
Access this article online . Intracranial meningiomas account for 25-30% of all
Website: https://www.nepjol.info/index.php/NJN primary intracranial tumors. They originate from

the arachnoid cap cells and occur in middle-aged
adults. Women are affected twice as often as men.
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Meningiomas are mostly well-differentiated, benign, and
encapsulated lesions that indent the brain as they enlarge.
Although most meningiomas are benign, they have a
surprisingly broad spectrum of clinical characteristics,
and histologically distinct subsets are associated with a
high risk of recurrence, even after seemingly complete
resection. In rare instances, meningiomas are malignant.
Most meningiomas are iso-intense to the brain on T1- and
T2-weighted images.'

Meningioma accounted for more than a third of
all primary central nervous system tumors reported
in the US between 2006 and 2010, where the highest
incidence rate (7.44 per 100,000) of the disease has
been recorded.? Meningiomas usually grow slowly, with
a long initial asymptomatic phase, and may remain
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silent until the patient’s sudden death.* Only 3%-6%
of clinically detected asymptomatic meningiomas later
become symptomatic.* When symptomatic, intracranial
meningiomas present a wide variety of symptoms arising
from the compression of adjacent structures, direct
invasion of or reactive changes in the adjacent brain tissue,
and obstruction of cerebrospinal fluid pathways, cortical
veins, or major venous sinuses.” Symptoms and signs
may include seizure disorders, raised intracranial pressure
sign, classic early morning headaches, focal neurological
deficits, such as motor and sensory disorders, ataxia,
language dysfunction, cranial neuropathies, psychomotor
symptoms, and behavioral disturbances.’

The purpose of our study was to evaluate the demographics,
clinical presentation, radiological findings, extent of
surgery, histological findings, overall outcome and
recurrence rates over the past 5 years at our institution.

Methods and Materials

This is a prospective study of intracranial
meningiomas, carried out at National Neurosurgical
Referral Center (NNRC), National Academy of Medical
Sciences (NAMS) Bir hospital. Institutional review
board (IRB) approval was taken from the hospital for
the study. Consent was taken from the patients if they
were able to communicate and from the next of kin if
they were not able to give consent. All histopathological
proven intracerebral meningioma in this department were
included in this study. The duration of the study was from
January 2015 to September 2019 (for 55 months). Age,
sex, clinical presentations and neurological manifestations
were noted. Outcome measured on the basis of extent of
tumor excision, histopathological types, recurrence and
Glasgow Outcome Scale (GOS) at 6 months.

Results

Total number of intracranial meningioma operated
was 150. The average age of presentation was 42 years.
Female were twice more affected than males. Most
common affected age group was 30-50 years. Females
were involved at a slightly younger age compared to the
male. The most common clinical symptoms for intracranial
meningioma were headache followed by vomiting and
paresis (Table 1).

Clinical Presentation Number of patients

Headache 134(89%)
Vomiting 96(64%)
Seizure 46(31%)

Paresis 45(30%)
Visual impairment 42(28%)
Ataxia 29(19%)
Aphasia 25(17%)
Personality change 23(15%)
Diplopia 22(14.6%)
Vertigo 21(14%)
Decreased level of consciousness 18(12%)
Decreased hearing 18(12%)

Table 1: Clinical Presentation of Intracranial Meningioma

Common neurological examination findings were
papilledema, paresis and cranial nerve deficit (Table 2).

Clinical findings Number of patients

Papilledema 97(65%)
Paresis 56(37%)
Cranial nerve deficit 47(31%)
Memory impairment 33(22%)
Visual field deficit 23(15%)
Decreased hearing 23(15%)
Nystagmus 22(15%)
Paresthesia 18(12%)
Altered level of consciousness 18(12%)
Normal finding 18(12%)
Aphasia 17(12%)

Table 2: Clinical findings in Intracranial Meningioma

Among intracranial meningioma, the most common
location was convexity meningioma followed by sphenoid
wing meningiomas and parasagittal meningiomas (Table
3).

Convexity 36(24%)
Para-sagittal 29(19%)
Sphenoid wing 28(19%)
Cerebellopontine angle 9(6%)
Tuberculum sella 8(5%)
Olfactory groove 8(5%)
Falx 7(4.6%)
Lateral ventricle 5(3%)
Tent 5(3%)
Petroclival 5(3%)
Foramen magnum 3(2%)
Cerebellar convexity 3(2%)
Pineal Region 2(1%)
Intra orbital 2(1%)

Table 3: Location of intracranial meningioma
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Contrast enhanced CT scan and MRI Brain is the
standard of diagnosis. In CT scan most meningioma
enhanced avidly and nearly all enhanced at least in part,
even if heavily calcified. (Figure 1, Table 4)

CT finding Number of patients

Homogenous enhancement 88(59%)
Heterogenous Enhancement 62(41%)
Calcification 68(45%)
Hyperostosis 52(35%)
Mass effect/Midline shift 122(81%)

Table 4. CT scan findings in intracranial meningioma

On MRI, meningiomas were usually hypo- to
isointense relative to the cerebral cortex on T1-weighted
sequences and iso- to hyper intense on T2-weighted
sequences (Figure 2).

Digital subtraction angiogram (DSA) remained a
useful tool in giant meningiomas not only to embolize
the lesion but also to treat tumor associated vascular
malformation and to achieve the full knowledge of
vascular anatomy. (Figure 3)

Although total removal can provide a cure for
meningioma, it is not always possible. The tumor location
determines how much can be safely removed. Decision
to extent of resection also depends on consistency and
vascularity of the tumor (Figures 4, 5).

If some tumor is left attached to arteries or nerves,
radiation can treat the remainder. The risks of surgery
also depend on where the tumor is located. In most of the
meningiomas surgery started with debulking of the tumor,
and all convexity, parasagittal, and falx meningioma
needed duroplasty as dura was also excised in toto with
the tumors (Figures 6,7).

In those cases where dura couldn’t be excised, was
coagulated at the attachments (Figure 8).

Intra operative blood loss was also very less and tumor
consistency were found to be slightly softer compared
to non-embolized meningiomas. About 70 percent (105
cases) of the meningioma had size more than 3 cm and 14
percent were more than 5 cm size. Meningioma less than
5 cm size had less blood loss and morbidity while more
than 5 cm sized needed blood transfusion in majority of
the cases with increased morbidity. Major blood vessels
engulfing the tumor was commonly seen in clinoidal
meningioma followed by olfactory groove meningiomas.
Consistency of meningiomas differed, majority had firm
consistency where cavitron ultrasonic surgical aspirator
(CUSA) (which was used in all cases) was not of much
help. CT scan and MRI brain image could not reliably
predict consistency of meningioma in our study.

Ninety two percent (138 cases) of the meningiomas
were excised completely, and partially excised
meningiomas were further treated according to the
histopathology grade (Table 5).

Convexity All Simpson Grade I Excision

Para-sagittal Total Excision
Sphenoid wing Total Excision

Tuberculum sella Total Excision

Olfactory groove Total Excision
Lateral ventricle Total Excision
Tent Total Excision
E(llri:;e:ellopontme Total Excision
Petroclival Total/Subtotal Excision

Foramen magnum Total Excision

Intra orbital Total Excision
Cerebellar Convexity Total Excision
Pineal Region Subtotal Excision

Falx Total Excision

Table 5: Extent of resection. Simpson grade I: Total
excision of tumor+Dura+bone, Total Excision: Total
tumor excision and coagulation of dural attachment,
Subtotal excision: Not complete excision, debulking

Neuro-navigation was used in all cases of convexity
and parasagittal meningiomas.

There were mild to moderate disability in 4 percent
(6 cases) of all operated cases but there were no surgical
related mortalities. 9 patients (6%) had regrowth of the
tumor, and all these patients had WHO grade I tumor at
prior surgeries.

Most common histopathological variety encountered
was transitional meningioma, WHO grade I (Table 6).

WHO Grade I

Meningothelial meningioma 22 (15%)
Fibrous meningioma 20 (13%)
Transitional meningioma 42 (28%)
Microcystic meningioma 11 (7%)
Psammomatous meningioma 14 (9%)
Clear Cell meningioma 12 (8%)
Angiomatous 12 (8%)
WHO Grade II

Atypical meningioma 12 (8%)
WHO Grade III

Anaplastic meningioma 5 (3%)

Table 6: Histopathological Grading (World Health
Organization classification)
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Figure 1a Figure 1b Figure 1c Figure 1d

Figure 1(a,b,c,d): Contrast enhanced CT Scan brain shows avidly enhancement of the tumor with hyperostosis and
presence of calcifications. 1a: Sphenoid wing meningioma, 1b: Olfactory groove meningioma, Ic: Giant olfactory groove
meningioma, 1d: Left cerebello-pontine meningioma

Figure 2: In MRI meningiomas were usually hypo- to isointense relative to the cerebral cortex on
T1-weighted sequences and iso- to hyper intense on T2-weighted sequences.

Figure 3. Digital Subtraction angiogram (DSA) and CT angiogram prior to tumor embolization.
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Figure 4a Figure 4b

Figure 4: Intra operative picture of infraorbital meningioma (a) pre-excision (b)post-excision

Figure S5a Figure 5b Figure 5b

Figure 5. Intra-operative photo of (a) adherent and surrounding vessels in clinoidal meningioma, (b) middle cerebral
artery passing between the tumor, (c) major arteries seen after clinoidal meningioma excision.

Figure 6a Figure 6b Figure 6¢

Figure 6. (a) Tumor debulking, (b) excision, (c) duraplasty
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Figure 7. Total tumor excision with dural attachment.

Figure 8: Cavity after total excision and coagulated dural attachment

Discussion

Meningiomas probably have affected humans since
prehistoric times.®” They are suspected to have been
present in pre-Columbian Incas from the Peruvian Andes
whose skulls have shown the hyperostosis that can occur
with these tumors. Anatomists and pathologists were
the first to describe the condition in detail, with one of
the best early works being the description by Antoine
Louis of “tumeurs fongueuses de la dure-mére” in 1774.%
Although initially these tumors were diagnosed and
studied exclusively after the patient had died, by the
1800s surgical removal was being attempted with limited
success. With advances in neurological surgery, by
the1900s-surgical removal had become the treatment of
choice, as demonstrated in the seminal work by Cushing
and Eisenhardt published in 1938, the year before Cushing
died.® Cushing and Eisenhardt were the first to popularize
the term meningioma.’

For the first half of this century, diagnosis relied
on skull radiographs, cerebral angiography, and
pneumoencephalography, =~ which  yielded indirect
information about the presence, location, and size of
these tumors. Direct imaging first became possible in
the mid- 1960s, with the development of radionuclide
brain scanning. Computed tomographic scanning was
introduced in the mid-1970s and, with the use of contrast

agents, significantly increased the ability to detect small
tumors. The introduction of magnetic resonance imaging
with contrast agents probably has had only a small
additional impact on diagnosis but is rapidly becoming
the imaging technique of choice because of excellent
anatomic detail and ease of imaging in different planes.

The incidence of meningiomas is approximately 20-
25% of all intra-cranial tumors (the most common non-
glial primary intra-cranial tumor), whereas autopsy-based
studies indicate an overall incidence of 30%. Furthermore,
2% of autopsies reveal incidental meningiomas. There is
an age-dependent incidence of meningiomas (0.3/100,000
in childhood and 8.4/100,000 in the elderly). Ninety
percent of all meningiomas occur in the supratentorial
compartment.!®!12

Intracranial meningiomas are most common in
adults in their fourth through sixth decades of life and
are rare in children (2% of all meningiomas present in
Childhood).10’11’12’13’14

There is a 2:1 female to male ratio in intracranial
meningiomas.'®!121314 = A female preponderance for
meningioma correlates with an endogenous hormone level
and exogenous hormone replacement in postmenopausal
women (in whom an increased incidence of meningioma
is seen) as compared with postmenopausal women
who have not taken exogenous hormone replacement
therapy.'>!®Increased growth of meningiomas during
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pregnancy as well as postpartum clinical regression has
been reported but remains poorly understood.

Meningiomas can arise anywhere from the dura, most
commonly within the skull and at sites of dural reflection
(falx cerebri, tentorium cerebelli, venous sinuses)."”
Other less common sites include the optic nerve sheath
and choroid plexus; approximately 10 percent arise in the
spine. Very rarely, meningiomas can arise at extradural
sites.!®

Symptoms from a meningioma are determined by the
location of the mass and by the time course over which the
tumor develops. Meningiomas frequently are extremely
slow growing and often are asymptomatic.

Many meningiomas are asymptomatic or minimally
symptomatic, and are discovered incidentally on a
neuroimaging study or at autopsy.'*?**' Follow-up studies
on patients with asymptomatic meningiomas suggest that
most such tumors either remain the same size or grow
slowly over prolonged periods.?*?!

Seizures are present preoperatively in 25 to 40%
of patients who are diagnosed with an intracranial
meningioma.”*?* In one contemporary series, the median
duration of seizures before diagnosis was one month,
which is considerably shorter than that observed prior
to the availability of CT and MRL" In one retrospective
review, preoperative epilepsy was more common in
patients with supratentorial meningiomas, tumors located
at the convexity, and tumors associated with severe
peritumoral edema.*

Visual changes, which are often unrecognized, are
common in meningioma. In one series of 80 patients,
approximately one-third had symptoms of visual loss,
field defects, and/or diplopia.”® A cerebellopontine angle
meningioma can produce sensorineural hearing loss.
Mental status changes with neglect and inattention may
result from surprisingly large subfrontal or sphenoid
ridge meningiomas. Similar or even larger sized tentorial
notch and intraventricular meningiomas are at times
asymptomatic and diagnosed incidentally. Meningiomas
at different sites can produce characteristic patterns of
extremity weakness. A parasagittal meningioma growing
on the falx and compressing the motor strip can lead to
bilateral leg weakness in the absence of a spinal cord
lesion. Foramen magnum meningiomas may produce a
subtly progressive sequence of ipsilateral arm, then leg
weakness, which is followed by contralateral leg and arm
weakness that may be misdiagnosed as multiple sclerosis.
Large tumors in the posterior cranial fossa can cause
obstructive hydrocephalus, and present with papilledema
and classic early morning headache.

Although meningiomas are highly vascularized
tumors, symptomatic spontaneous hemorrhage as

the initial manifestation of a previously undiagnosed
meningioma is extremely rare.”

A definitive diagnosis of meningioma and
classification as benign, atypical, or malignant (WHO
grades I, II, and III, respectively) requires histologic
confirmation. However, imaging studies often provide a
tentative diagnosis and may be sufficient for treatment
when obtaining tissue for pathologic confirmation entails
too high a risk of causing further neurologic deficits.

The diagnosis of an intracranial tumor may be
suggested by the clinical presentation and is confirmed
with magnetic resonance imaging (MRI) or computed
tomography (CT). MRI is the preferred imaging modality
because it can show the dural origin of the tumor in most
cases. The typical meningioma is isointense or hypointense
to gray matter on T1 and isointense or hyperintense on
proton density and T2 weighted images; there is strong
homogeneous enhancement with gadolinium. Most
meningiomas show a characteristic marginal dural
thickening that tapers peripherally (the “tail” sign)

On CT, the typical meningioma is a well-defined
extra-axial mass that displaces the normal brain. They
are smooth in contour, adjacent to dural structures, and
sometimes calcified or multilobulated. Iso-intensity with
a normal surrounding brain may make diagnosis difficult
on a non-contrasted scan, but intravenous contrast
administration results in uniformly bright enhancement.
Secondary involvement of adjacent bone (reactive
sclerosis, invasion, erosion) is uncommon with convexity
meningiomas, but occurs in up to one-half of skull base
tumors.”’

Although results from positron emission tomography
(PET) may predict the aggressiveness of a meningioma
and the potential for recurrence,” PET is not routinely
used since maximal surgical resection is the goal for all
grades of meningioma.

Other discase processes can involve the dura or
subdural space, resulting in an appearance on MRI or CT
that may suggest meningioma. These include lymphoma,
metastatic carcinoma, inflammatory lesions such as
sarcoidosis and Wegener’s granulomatosis, and infections
such as tuberculosis. '3

Treatment of meningiomas is dependent on the
tumor size, tumor location, associated symptoms, age,
and health status. Asymptomatic lesions can be observed
with close monitoring of clinical and disease status. A
tentative diagnosis of meningioma can be made on classic
radiographic findings (with MRI scans preferred) of a
dural based mass, homogenecous contrast enhancement,
the presence of a dura tail, or a cerebrospinal fluid cleft.
Octreotide scintigraphy can be used as an adjunct when
there is uncertainty in the diagnosis. This is especially true
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for skull-based tumors, optic nerve sheath tumors, and for
identifying recurrent tumors versus scar tissue 32

For symptomatic or progressively enlarging
meningiomas, complete surgical excision, when feasible,
of the tumor bulk, surrounding dural attachment, and
involved bone is recommended 3 Most convexity,
spinal, and falcine meningiomas are amenable to
complete excision. In contrast, meningiomas involving
the cavernous sinus, petroclival region, posterior region
of the superior sagittal sinus, or optic nerve sheath and
parasagittal meningiomas involving the sinus posterior
to the coronal sinus have a much higher morbidity rate
343536 If complete excision is not possible, options include
definitive external-beam radiation and partial excision
followed by adjuvant radiotherapy. Long-term data using
definitive external-beam radiation have demonstrated
prolonged tumor control comparable with that observed
with surgery followed by adjuvant radiation 3’

Intensity modulated radiation therapy (IMRT) is being
investigated in a phase II Radiation Therapy Oncology
Group (RTOG 0539, NCT00895622) study. Patients with
meningiomas are being stratified into three recurrence
risk groups based on WHO grade, extent of resection,
and recurrence status. Group I patients have a low risk
for recurrence, with newly diagnosed WHO grade 1
meningioma that has been either subtotally or gross totally
resected. Group II patients have an intermediate risk,
with a newly diagnosed WHO grade II meningioma after
gross resection or recurrent WHO grade I meningioma.
Group III patients have a high risk and include those with
WHO grade III meningiomas, recurrent WHO grade 11
meningiomas, and newly diagnosed subtotally resected
WHO grade II meningiomas. Group I patients will be
observed, group II patients will receive 50 Gy of IMRT,
and group III patients will receive 60 Gy of IMRT.

Stereotactic radiotherapy (SRS) has become an
alternative option to external-beam radiation for recurrent
or partially resected meningiomas 35 mm in diameter and
for patients in whom surgery is not an option because of
the tumor’s location or patient comorbidities %3404

Alternative therapies have been investigated,
especially for inoperable meningiomas, recurrent
disease, and aggressive histologies. Based on the high
prevalence of elevated progesterone receptor expression
in meningiomas and promising results in smaller studies,
mifepristone (RU486) was investigated in a prospective
multicenter study with disappointing results.*>434

Chemotherapeutic agents have been investigated
and most have failed to show consistent efficacy with
the possible exceptions of hydroxyurea and a multidrug
regimen of cyclophos- phamide, doxorubicin, and
vincristine (CAV).

Interferon and somatostatin analogs are among
the biologic agents showing responses in patients with
recurrent meningioma. Six patients with recurrent and
unresectable meningiomas that had been previously
irradiated were treated with [IFN-a-2B at 4 mU/m2 per day,
5 days per week. Four patients had disease stabilization
and one patient had a slight regression; responses lasted
6—14 months.*

Newer molecular targets including the PDGF, VEGF,
EGFR, phosphoinositide 3-kinase/Akt, and Ras/Raf/
mitogen- activated protein kinase pathways are being
evaluated in meningiomas. Although initial studies with
imatinib, a PDGF inhibitor, in recurrent meningiomas
have not shown significant activity, a phase II study
combining imatinib with hydroxyurea has closed with
results expected to be released shortly.*

Conclusion

Intracranial meningiomas are slow growing extra-
axial tumors, usually benign, which are most commonly
located along convexities, sphenoid ridge and parasagittal
area. Most are cured if completely removed, which is not
always possible. Common histological grading was Grade
I, transitional type tumor.
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