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Abstract

Background: Meningiomas are the most common tumors
of the middle cranial fossa. Different surgical approaches
have been described for excision of these tumors. Common
approaches are the pterional, subtemporal, and the subfrontal
approaches. These tumors are challenging in their management
due to the variability of their surgical routes, and due to their
close proximity to the cavernous sinus, carotids, optics, and
other crania nerves.

Aim of Study: Discussing our experience in surgical
excision of middle cranial fossa meningiomas, discussing
different surgical routes and incidence of morbidities and
mortalities.

Patients and Methods: Thisis a retrospective observational
study conducted on the data of 35 cases with middle cranial
fossa meningiomas between January 2016 and July 2017. We
included data of cases with outer (Pterional), middle and inner
sphenoid wing (clinoidal), suprasellar, and cavernous sinus
meningiomas. The Simpson grading system was utilized for
assessment of the extent of tumor excisions; while the Karnof-
sky performance scale as well as the comparison between the
pre and the postoperative clinical examination was utilized
for assessment of the functional outcomes.

Results: 6 convexity meningiomas, 12 suprasellar menin-
giomas, and 17 middle and inner sphenoid wing meningiomas
(clinoidal) including cavernous sinus extension were included
in the study. Simpson grade 1 excision was achieved in 34%,
grade 2 in 46%, grade 3 and 4 in 20%. Visual functions
improved in 57% of cases. The most common complication
was cranial nerve affection. We didn't detect any cases with
tumor recurrences.

Conclusion: Middle cranial fossa meningiomas are chal-
lenging cases that are becoming possible for gross total surgical
excision with minimal complications. Cranial nerves palsies
are the most common morbidities specially the optic nerve
and the cranial nervesin the region of the cavernous sinus.
The pterional approach is considered to be the key approach
for most types.
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I ntroduction

THE middle cranial fossais acommon site for
growth of meningiomas. These tumors are usually
excised via the frontotemporal (Pterional) approach
and its variants, the subtemporal approach, or the
subfrontal approach. The middle cranial fossais
formed by the squamous temporal and the greater
wing of sphenoid bones; bounded anteriorly by
the anterior clinoid process and the sphenoid
wing;and bounded posteriorly by the dorsum sellae
and the superior edge of the petrous bone [1,2].

Meningiomas are the most common tumors of
the middle cranial fossa; other tumors could be
trigeminal neuromas, chordomas and chondrosar-
comas, gliomas, and metastatic tumors. Middle
cranial fossa meningiomas are classified according
to the site of their dural attachment into: Outer
sphenoid wing, clinoidal, en plague meningiomas
of the sphenoid wing, cavernous sinus, and supra-
sellar meningiomas [3,4].

Sphenoid wing meningiomas can present with
signs of increased intracranial pressure, motor
weakness, seizures, or disturbed conscious level.
Clinoidal and suprasellar meningiomas in addition
can present with ocular manifestations and visual
loss. Cavernous sinus meningiomas can present
with ocular manifestations and facial hypothesia
[5].

M eningiomas are slowly growing benign tu-
mors, the mainstay treatment of meningiomasis
to excise it totally without morbidity or mortality
in addition to removal of the affected dura and
bone to reduce the incidence of tumor recurrences.
However dura and bone removal can be established
in mgjority of skull base meningiomas, and radio-
therapy and radiosurgery could be used as adjuvants
in treatment of these lesions [6].
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Middle cranial fossa meningiomas are challeng-
ing in their management due to the variability of
their surgical routes, and due to their close prox-
imity to the cavernous sinus, carotids, optics, and
other cranial nerves|7].

In this study, we are discussing our experience
in surgical excision of middle cranial fossa men-
ingiomas, discussing different surgical routes and
incidence of morbidities and mortalities.

Patients and M ethods

This study is aretrospective analysis of the
data of patients who were operated upon for exci-
sion of middle cranial fossa meningiomasin the
Neurosurgery Department of Cairo University
Hospitals between January 2016 and July 2017.
We included data of cases with outer (Pterional),
middle and inner sphenoid wing (clinoidal), supra-
sellar, and cavernous sinus meningiomas. We ex-
cluded recurrent cases, cases with multiple menin-
giomas, as well as other middle fossa lesions other
than meningiomas.

All cases had afull history taken, full neuro-
logical examination both pre and postoperatively,
and full preoperative laboratory investigations. All
patients had a CT and MRI brainwith contrast done
preoperatively; lesions were evaluated for site,
size, shape, consistency, enhancement, calcification,
and extension, the presence of associated edema,
midline shift or hydrocephalus. Multi axial cuts
were essential for planning, and inclusion. 24 hours
postoperatively follow-up CT scans were done for
the cases and MRIs within 3 days. Tumor recur-
rences were investigated by alate follow-up MRI
after aperiod of 12 to 18 months.

Operative management: Casesincluded in this
study were operated upon via one of the following
surgical approaches; (i) Classic frontotemporal
(Pterional), (ii) Frontoorbitozygomatic, (iii) Mini
pterional, and (iv) Subfrontal approach. The dif-
ferent approaches were selected according to the
anatomical region and origin, size and extension
of the lesion. A complete neurological evaluation
was performed for evaluation of consciousness,
visual functions, cranial nerve affection, hypotha-
lamic manifestations or other neurological deficits.
Morbidity in the form CSF rhinorrhea, wound
infection, neurological deficits, and endocrinopa-
thies were recorded. Mortality causes and timing
were also accounted for.

The Simpson grading system [8] was utilized
for assessment of the extent of tumor excisions;
while the Karnofsky performance scale (KPS) [9]

as well as the comparison between the pre and the
postoperative clinical examination was utilized for
assessment of the functional outcomes.

Results

Data of thirty five cases with middle cranial
fossa meningiomas was analyzed in this study.
Incidence: During the period of this study (18
months) 250 cases with cranial meningiomas were
managed in our center. Middle fossa meningiomas
represented 14% of all meningioma cases. Age and
Sex: Patients in this study ranged from 22 to 65
years, with a mean age of 48.4 years (SD=10.7).
A significant female predominance was noticed
among the cases as 80% of the cases were females.
Clinical presentation: Headache and manifestations
of increased intracranial pressure were the main
clinical presentation in 32 patients (91%). Cranial
nerve affection (occulomotor, trigeminal and ab-
ducent) was found in 7 cases (20%). Fits was
present in 8 patients (23%), visual affectionin 15
patients (43%), a single case of disturbed conscious
level and a singlecase with behavioral changes
(2.8%) and 4 cases with proptosis (11.4%). Papille-
dema was detected in 19 cases (54.3%) while optic
atrophy was detected in 4 cases (11.4%).

Location of the tumors: We had 6 convexity
meningiomas (pterional) (17%), 12 suprasellar
meningiomas (34%), and 17 middle and inner
sphenoid wing meningiomas (clinoidal) including
cavernous sinus extension (49%). Radiologic ap-
pearance: Among all the tumors middle and inner
sphenoid wing ones were the largest in size (mean
diameter 5.7+1.2cm), followed by pterional ones
(mean diameter 4.6+0.9cm), and suprasellar tumors
came at last (mean diameter 3.2+0.4cm). Hyperos-
tosiswas seen in 3 cases (8.6%). Intratumoral
calcification was found in 5 cases (14.3%), vascular
encasement in 14 cases (40%), and cavernous sinus
invasion in 6 cases (17%).

Surgical approach: The most common utilized
approach was the pterional (frontotemporal) in 22
cases, followed by the subfrontal in 8 cases then
and mini pterional (temporal) in 5 cases. Pterional
approach was used in 17 cases of middle and inner
sphenoid wing including cavernous sinus exten-
sion,single cases of temporal convexity and 4 cases
of suprasellar meningiomas. The subfrontal ap-
proach was used in the other 8 suprasellar casesand
the mini pterional in 5 cases of temporal convexity
meningiomas.

Extent of tumor removal: According to Simpson
grading system 12 cases (34%) were Grade 1 (total
removal), 16 cases (46%) were Grade 2 (dueto
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inability to remove basal durabut all mass re-
moved), 6 cases (17%) were Grade 3 (subtotal
removal) and a single case (3%) aborted due to
carotid injury. The most common Histopathol ogic
typein this study was the transitional typein 29%
of cases; followed by the fibroblastic type in 23%;
the mixed type in 20%; the meningiothelial type
in 14%; the psammomatus type in 11%; and then
atypical meningiomain 3% of cases.

Post-operative complications: Cranial nerve
affection was the most common complication ob-
served. Trigeminal affection was observed in 5
patients (3 cases were temporary and 2 cases were
permanent affection) Occulomotor affection was
seen in 6 cases (2 cases were permanent and 4
cases were temporary and improved within 2
months post-operative). Vascular injury was ob-
served in 4 cases (two cases of internal carotid
artery injury in aclinoidal meningioma operated
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by pterional approach and middle cerebral artery
in acase of pterional meningioma, and frontopolar
branch of anterior cerebral artery in a suprasellar
meningioma. Wound infection seenin 2 cases, one
case was operated upon by debridement and post-
operative antibiotics and the second case was
managed conservatively. Death was reported in 4
cases, two cases due to post-operéative stroke; one
case due to post-operative chest infection; and one
case due to pulmonary embolism.

Clinical outcome: The visual functionsim-
proved in 8 cases (57%), no change was detected
in 6 cases (43%), and couldn't be assessed in a
single case due to the deterioratedconscious level.
Follow-up and recurrences: The follow-up period
in this study ranged from 8 to 16 months, mean
duration was 12 months. None of the cases expe-
rienced any tumor recurrences in the short follow-
up period.

Fig. (1): Images of a 50 years old female, presenting with headache and blurness of vision. Tumor was operated upon viathe
pterional apporach. Post operative CT shows gross total excision.

Fig. (2): Preoperative MRI and postoperative CT of a 58 years old male patient, presenting with headache and diminution of
vision. Postoperative CT showing total tumor excision. The pterional approach was utilized for this case.
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Discussion

Total surgical excision remains the only treat-
ment for middle cranial fossa meningiomas, the
main challenge for neurosurgeons is the radical
excision while minimizing the postoperative mor-
bidities and mortalities. Introduction of the surgical
microscope with improvement of the microsurgical
skills, in addition to the variability of surgical
routes this challenge easy in most cases. We have
used different surgical routesin this study in order
to identify the best surgical approach for excising
these tumors.

The mean age of the casesin our study was
48.4 years. 80% of our cases were females. These
facts were consistent with several published studies
[10,11]. Headache, visual affection, seizures, and-
cranial nerve affection were the most frequent
clinical symptomsin our cases. Thiswas aso
consistent withthe presenting clinical manifestations
of most published studies about these tumors.
Visual affection wasfirst in order in studies pub-
lished by AttiaM et al., and Bdasa A et al., [12,13].

Various surgical approaches were described for
excision of middle cranial fossa meningiomas;
each approach has its difficulties, complications,
limitations, as well asits benefits. The tumor size,
direction of growth, location, dural attachments
are the factors that affect the choice of the surgical
approach. In this study, we used one of the follow-
ing surgical approaches; (i) Pterional approachin
22 cases, (ii) Subfrontal approach in 8 cases (iii)
Mini pterional in 5 cases. We didn't find asignificant
difference between the probabilities of total tumor
excisions between the three main approaches. A
total tumor removal was achieved in 28 cases
(80%). Inthe study by AttiaM et al., fronto-orbital
craniotomy was the most frequent approach where
total resection was achieved in 30.4%, subtotal in
30.4% and partial resections were achieved in
39.2% of cases [12]. While Balasa A et aloperated
upon 18 patients of tuberculum sellae meningiomas
using pterional craniotomy on the side with the
most visual deficit with gross total removal 77.7%
of cases and subtotal resection in 22.3% [13].

As regards the outcome and complications;
53% of cases with visual impairment showed post-
operative improvements. Trigeminal affection was
observed in 14% of cases, Occulomotor nerve palsy
occurred in 17% of cases. Wound infection occurred
in 5%. We had four cases (11%) of intraoperative
vascular injury (two cases of internal carotid artery
injury in a clinoidal meningioma operated by pte-
rional approach and middle cerebral artery in a

case of pterional meningioma, and frontopolar
branch of anterior cerebral artery in a suprasellar
meningioma operated by subfrontal approach.
Death was reported in 11% of cases, causes of
death were post-operative infarction, chest infec-
tion, and pulmonary embolism.

The study published by Russell SM et dl.,
showed visual affection improvement in 63% of
cases, unchanged in 31%, and worsened in 6%. As
regards the complications visual loss occurred in
6% of cases, other complications were occulomotor
nerve palsy, brain edema, epidural hematoma, and
temporary hemiparesisin 3% of casesfor each
[14]. In the study by Mariniello G et al., 56.7% of
patients experienced visual deficit improvement,
40% remained unchanged, and 3.3% worsened.
Higher rates of visual improvement were found in
cases operated upon by extended skull base ap-
proach, rather than pterional approach [15].

Whilein the series of AttiaM. et a., the most
common postoperative complication was temporary
pseudomeningocele in 34.8% of cases. Other com-
plications were cranial nerve deficits, hemiparesis,
intracerbral hemorrhage, and hydrocephalusin
26.1%, 13%, 4.5%, and 9.1% of cases respectively.
Vision improved after surgery in 66.7% of cases,
stationery in 22.2%, and visual deterioration in
11.19% of cases[12].

Conclusion:

Middle cranial fossa meningiomas are challeng-
ing cases that are becoming possible for gross total
surgical excision with minimalcomplications. Cra-
nial nerves palsies are the most common morbidities
pre and post-operative, specially the optic nerve
and the cranial nervesin the region of the cavernous
sinus. The pterional approach is considered to be
the key approach for most types.

Proper knowledge of the microsurgical anatomy
of thisregion and applying different surgical
maneuvers as wide exposure, proper brain relaxa-
tion techniques as CSF draining (through cisterns
or through lumbar drain) and applying microsurgi-
cal techniques helps so much in achieving radical
tumor removals and improving the outcome.
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