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Abstract

Introduction: Skull base meningiomas represent 25% of all meningiomas. Mostly slow-growing, the challenge
lies in their relationship with the circle of Willis and cranial nerves. The objective of our study was to evaluate the
management of meningiomas of the anterior and middle cranial fossa in a sub-Saharan setting.

Methods and Materials: A series of 56 patients hospitalized for meningiomas of the anterior and middle cranial
fossa were retrospectively reviewed and analyzed, from January 2012 to December 2018.

Results: Anterior and middle cranial fossa meningiomas represented 32.7 % of intracranial meningiomas in the
department. The mean age was 50.5 years and the sex ratio were 0.3. Clinical manifestations were dominated by visual
disorders (57.1%) and intracranial hypertension (26.8%). The mean tumor size was 54.3 mm. The pterional approach
was used on 94.6% of patients. The quality of resection was SIMPSON grade II in 71.4% of cases. Postoperative
mortality was 14.2%. The pathology was grade I in 91.1% of cases. Over a 3-year follow-up, complete recovery was
noted in 67.8% of cases. Two cases had recurrence.

Conclusion: Meningiomas are the most common tumor of the anterior and middle cranial fossa in the institution.
Microsurgical excision was the only treatment performed. Complete recovery without sequelaec was observed in
67.8% of cases. The improvement in the instrumentation and neuro-intensive care helped to reduce mortality and
morbidity, but efforts still need to be made, especially in the development of complementary treatments.
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Introduction intracranial tumors.>* Skull base meningiomas represent
25% of all meningiomas and are classified according to
their implantation on the dura mater.** To date, only a few
studies report on the outcomes of skull base meningiomas
in our region. In that perspective, we reviewed our data,

to evaluate the feature and outcomes of surgical treatment

Meningiomas, well known since the Harvey Cushing
monograph, are extra-axial tumors arising from
arachnoid cap cells.! They account for 15 to 30% of
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We conducted a retrospective and descriptive study,
from January 2012 to December 2018. We analyzed the
records of patients hospitalized for meningiomas of the
anterior and middle cranial fossa at the neurosurgical
department of Fann Teaching Hospital, in Dakar. Patient
consents were obtained to use these data and the study was
approved by the Fann Teaching Hospital Ethics Committee.
We included all patients operated for meningiomas of the
anterior or middle cranial fossa with a minimum of one-
year postoperative follow-up. We excluded non-operated
patients, patients with incomplete records, and those with
less than one-year postoperative follow-up. A total of 56
patients were selected. We analyzed frequency, age, sex
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ratio, symptomatology, size of the tumor, topography of the
lesion, surgical approach, quality of resection (Simpson),
histology, postoperative morbidity and mortality, and
clinical course at one year. The data was analyzed using
SPSS 21.0 software.

Results

During the study period, 171 patients were operated for
intracranial meningiomas, 56 of them had meningiomas of
the anterior or middle cranial fossa (32.7%). The ages vary
between 23 and 78 years and the mean age was 50.5 years.
Forty-two out of 56 were women and the sex ratio were
0.3. The mean time before diagnosis was two years and
ranged from two months to 13 years. Regarding ethnicity,
all our patients were black ethnic group.

Clinical manifestations were dominated by visual
disturbance observed on 32 cases (57.1%), followed by
intracranial hypertension seen in 15 cases (26.8%). Table
1 summarizes the clinical manifestations.

N %
Intracranial hypertension 15 26,7
Obnubilation 7 12,5
Seizures 12 21,4
Behaviour disorders 5 8,9
Visual disturbances 32 57,1
Decreased visual acuity 14 25
Blindness 11 19,6
Diplopia 5 8,9
Foster Kennedy Syndrome 2 3,5
Olfactory disorders 9 16
Anosmia 7 12,5
Hyposmia 2 3,5

Table 1: Clinical presentation

Anterior and middle skull base meningiomas

A cerebral computed tomography (CT) scan was
performed on each patient, while only 11 patients required
a complementary MRI. We observed 15 cases of olfactory
groove meningiomas, 26.8% (see figure 1), nine cases
of planum sphenoidal meningiomas (16%), seven cases
of tuberculum sellaec meningiomas (12.5%), six cases of
spheno-orbital meningiomas (10,7%), eleven cases of
anterior clinoid meningiomas (19.6%), and eight cases of
sphenoid wing meningiomas, 14.2% (see figure 2). The
mean tumor size was 53,3 millimeters. In 5 cases (8.9%),
there was compression of the optic chiasma and in 16
cases (28.5%), an entrapment of a portion of the polygon
of Willis was covered.

The pterional approach was used in 53 patients and the
bilateral subfrontal approach in 3 patients who had large
olfactory groove meningioma. The quality of resection
was classified as SIMPSON II in 40 cases (71.4%),
SIMPSON 1II in 15 cases (26.7%), and SIMPSON IV in
1 case (1.7%). The pathology showed a predominance of
WHO grade I in 51 patients (91.1%). Five patients had a
grade Il meningioma (9.9%).

Postoperative mortality was 14.2% (eight patients).
Infection (four cases of pneumopathy and one case of
meningitis) and vascular injury (two cases of carotid
ischemia and one case of sylvian ischemia) were the main
cause of death.

We had two cases of cutaneous infections and one
case of empyema which was evacuated. One patient had a
meningocele which resolved in one week. The evolution
within three years of follow-up was marked by a complete
recovery without sequelae in 38 patients (67.8%). We
noted the persistence of preoperative cranial nerve
neuropathy in 18 patients: Blindness in 08 cases, third
cranial nerve palsy in one case, and anosmia in 9 cases.

Recurrence was noted in two cases, it was atypical
meningioma (WHO grade II). No additional treatment
was performed.
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Figure 1: Olfactory groove meningioma (A: preoperative CT scan; B: postoperative CT scan)
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Figure 2: Sphenoid wing meningioma (A: preoperative CT scan; B: postoperative CT scan)

Discussion

Meningiomas are benign tumors in 75 to 95% of cases.
They are, mainly, observed in women with a sex ratio of
two:one.® Similarly, women predominance is clearly
observed in our series with 42 women out of 56 patients.
The incidence of meningioma increases in adults with a
peak in the fifth decade.?*¢ Which agrees with the mean
age of 50.5 years in this study. Some authors reported a
higher incidence in Black population than in Hispanic and
Caucasian populations.”'

The incidence of skull base meningiomas varies in the
literature. Thiam et al.'” have reported 35% of skull base
meningiomas cases in their study, while Mansour et al."
have reported 32% of cases, and 27.1% of cases have been
reported by Chan et al.* We’ve found 32.7% for anterior
and middle skull base meningioma in our series.

The time before diagnosis was long in our series, the
mean time was 24 months. This is due to the paucity of the
symptomatology at the beginning which does not motivate
consultations in rural areas. It is, also, imputable to the
lack of specialists in some remote areas. Badiane et al.'?,
in a series of 79 cases, the mean time before diagnosis
was 15 months. Mansour et al.'' also found a long delay
before diagnosis. This is largely the case in sub-Saharan
countries.

Meningiomas are, generally, slow-growing and
benign tumors. Their clinical expression varies according
to the topography and the size of the lesion.> The
symptomatology is 57.1% dominated by visual disorders
in our study. However, it may vary between 70 and 75%
as reported in other studies.'*! In our case, seven patients
(12,5%) have experienced a loss of consciousness due to
an acute increase of intracranial pressure, this is a rare
feature in anterior and middle skull base meningiomas. It
denotes the late diagnosis of these slow-growing lesions.
Foster Kennedy syndrome, characterized by homolateral

optic atrophy and contralateral papillary edema, was seen
in 24% of cases in the Cushing series,' it is rarely reported
in modern series.!*!"”

Regarding the topography, olfactory meningiomas
were the most frequent in our study and represented
26.8% of the series. It represents 15.79% of meningiomas
of the skull base according to Aguiar et al.?* Meningiomas
of the jugum sphenoidal accounted for 16% of cases in
our series. Cases of meningiomas of the tuberculum sellae
are scarce in our study. In the literature, they represent
4% to 10% of intracranial meningiomas.'*?"* Spheno-
orbital meningiomas represented 10.7% of our series;
it constitutes 9% of intracranial meningiomas in the
literature.”*?** Sphenoid wing meningiomas accounted for
25% of cases in our series and similar epidemiology is
reported in the literature.” In our series, we did not find
any en-plaque meningiomas. These were mainly mass
meningiomas.

Surgery was the main treatment for all our patients.
No pre-operative embolization was indicated. A pterional
craniotomy was performed in 53 patients. It gave access
to the anterior and middle fossa and allowed early
visualization of the vasculature and to widely expose these
lesions without having to resort to orbito-zygoma removal.
Itis our preferred approach. A bilateral subfrontal approach
was performed in 3 giant olfactory groove meningiomas,
it allowed early devascularization of the tumor and safe
dissection on the lateral and superior pole of the lesion.

In all surgeries, the treatment objective was to achieve
a gross total resection with preservation of neurological
function. We achieved a SIMPSON grade II resection in
71.4% of cases. We could not achieve gross total resection
when the tumor was adherent to the vasculature and when
there was cavernous sinus invasion. Chan et al. had 35%
of gross total resection in their series.* There is a direct
correlation between progression-free survival and the
extent of resection. However, in the skull base, SIMPSON

32 Nepal Journal of Neuroscience, Volume 18, Number 2, 2021



grade | is rarely achieved, even with modern microsurgical
techniques. It is largely due to the relationship with the
cranial nerves, the vasculature, and the risk of CSF leak.?
31 In our series, complete resection was associated with a
vascular injury in three cases (two cases of total carotid
ischemia and one case of total sylvian ischemia), requiring
emergency decompressive craniectomy.

Postoperative mortality was 14.2% in our series,
which agrees with other studies***¢ that report a variation
between zero and 18.5%. Death was secondary to infection
in five cases (one case of meningitis and four cases of
pulmonary infection). Despite the advances in neuro-
intensive care, we still have in our region large morbidity
and mortality due to infection. We had three patients
who died because of increased intracranial pressure due
to vascular injury despite an emergency decompressive
craniotomy.

Regarding the anatomo-pathological results, 91.1% of
meningiomas were WHO grade I, and 9.9% were WHO
grade II. Mortazavi et al. reported in their series 88.8% of
grade I cases and 11% grade I11.*7 They did not find grade
III meningioma cases; they are seldom found in the skull
base.

In the last follow-up, the evolution was marked
by complete clinical remission in 67.8% of patients.
As sequels, we noted 14.8% blindness (8 cases), 1.7%
paralysis of the third cranial nerve (1 case) and 16%
anosmia (9 cases). Recurrence was noted in two cases of
atypical meningioma (WHO grade II). However, because
of the short period of follow-up, we cannot appreciate
objectively the recurrence rate of the series. The average
time before recurrence is four years in the literature; the
main prognostic factors are the extent of resection and
histopathology. Nevertheless, recurrence may occur
after 15 or even 20 years, despite a SIMPSON grade |
resection.’® Mahmood et al. described relapse rates at 10
years of two percent after complete removal and 64%
after incomplete removal. For malignant meningiomas,
they described a recurrence rate of 75%, 10 years after
complete removal, and 75%, one year after incomplete
removal.*** The location of the meningioma has also been
described as a risk factor of recurrences such as sphenoid
wing and the orbital meningiomas.*

Regarding adjuvant treatment, none of our patients
had radiotherapy or chemotherapy.

Conclusion

Incidence of anterior and middle cranial fossa
meningiomas in our institution was 32.7% of all
meningiomas. The symptomatology is dominated by
visual disturbance. Surgical excision was the only
treatment performed. We noted a complete recovery
without sequelaec of 67.8%. Long-term follow-up is

Anterior and middle skull base meningiomas

needed to assess the recurrence rate of this slow-growing
tumor. Improvement is needed in neuro-intensive care and
early diagnosis.
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