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ORIGINAL

ABSTRACT

Background: Spheno-orbital enplaque meningioma (SOEMs) are complex
lesions that primarily originate in the sphenoid wing with extensive hyperostosis
and may involve the orbit and cavernous sinus, making a gross total resection
difficult and posing a high risk of postsurgical morbidity and recurrence.

Aim of the work: To assess outcome and CSF leakage incidence according to
type of dural graft in CM-I patients.

Patients and methods: a series of 13 consecutive patients with SOEM presented
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by proptosis and hyperostosis who underwent surgical excision by frontotemporal
craniotomy, clinical, radiological, surgical technique and follow up was reviewed
and analyzed.

Results: In this series of 13 consecutive patients, 11 were women and 2 were
men. The age range was from 35-63 years with a mean of 46.3 years. Tumors
were located on the right side in 9 patients (69%) and the left side in 4 patients
(31%). Cavernous sinus (CS) and superior orbital fissure (SOF) invasion in 4
cases (31%). Gross total excision grades | and 1l were obtained in 6 cases (46%),
: A near total excision grades Il in 3 cases (23%), and partial excision grade IV in 4
Surgical strategy and Proptosis cases (31%). 11 cases (85%) show improvement of proptosis (7 patients, 54%
result. AIMJ. 2022; Vol.3-Issuel?2 : have a complete resolution of proptosis and 4 cases, 31% have partial resolution
1-6. of proptosis) and 2 cases show no improvement of proptosis after a long follow-
up period.

Conclusion: The decision for each case of Spheno-orbital enplague meningioma
should be individualized depending on the extension of the lesion to the
surrounding structures. Extension to the CS and SOF should be considered the
surgical limit for excision. Early presentation and surgery enable gross total
resection, rapid improvement, and more stable follow-up.
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INTRODUCTION

Spheno-orbital enplaque meningiomas (SOEMs) are PATIENTS AND METHODS

a type of sphenoid wing meningioma distinguished
by extensive hyperostosis along the sphenoid wing
extending to the orbit (also known as intraosseous
meningiomas) and a small sheet-like soft dural mass
typically located at the anterior concavity of the
middle cranial fossa. -2

This series conducted on 13 consecutive patients
with SOEM who underwent surgical procedures for
excision at Al-Azhar university hospitals from the
period between 2018 to 2021. Patients were selected
on clinical and radiological basis as follow.

Inclusion criteria: On MR, all patients should have
proptosis and hyperostosis at the base of the anterior
and middle cranial fossas, including the sphenoid
wing and the orbit, and a carpet-like soft tissue
(figure 1) component at the sphenoid wing (which
may be a thin sheet not clearly identified and appears
just as a dural thickening and enhancement).

This lesion may extend to the CS, SOF, skull base
foramina, and pterygoid plate, giving its complex
nature, challenges, and difficulty in achieving a
complete resection, demonstrating a high recurrence
rate of between 35 and 50%. > *°. Just 2-9% of
meningiomas are SOEMs that have extended into
orbit °.

Exclusion criteria: This study excluded absence of
proptosis, patients with primary optic nerve sheath
meningiomas,  clinoidal  meningiomas,  non-
hyperostotic or en-mass sphenoid wing meningioma,
and cavernous sinus meningiomas with secondary
orbital involvement.

Proptosis and visual impairment are the main
presenting symptoms. Several methods were reported
for the surgical resection of SOEMs (6). However,
the main objectives of these procedures ought to be
to improve proptosis and visual symptoms. 78

This series has reviewed our experience dealing with
these complex lesions as regards clinical aspects,

C A All patients were subjected to full clinical evaluation
surgical techniques, and follow-up.

with stress on proptosis (unilateral, non-pulsatile, and
non-reducible), vision, and ocular motility.



Preoperative imaging in the form of MRI with
contrast to evaluate the soft tissue component and its
extension to the CS and SOF was done. A CT scan of
the orbit and skull base is performed to evaluate the
degree of hyperostosis, orbital wall involvement, and
infra-temporal area.

As regards the surgical technique, each patient had
frontotemporal craniotomy with extradural drilling of
the sphenoid ridge, the orbital roof, and lateral orbital
wall, including de-roofing of the lateral part of SOF
(figure 2). All of the hyperostotic bone was removed
using a high-speed drill and bone roungers (extensive
deroofing of SOF was done in one case, which was
associated with 3 nerve palsy). Drilling of all
hyperostotic bones was hindered by hyperostosis
extending into the infratemporal fossa.

For all patients, after opening of the dura, the soft
compartment following the sphenoid ridge and the
concavity of the greater wing were removed with its
dural attachment after good exploration of the optic
nerve and carotid artery (figure 2). In some cases, the
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intraorbital soft tissue component was removed (2
cases of recurrence).

In cases where the CS and SOF were invaded, the
extent of resection was stopped at this level and the
decision was made to follow up these patients. Using
the Simpson Grading System, the grade of the tumor
excision was assessed. The dura was replaced by
either an artificial graft or a natural graft (facia lata or
pericranial graft). Reconstruction of the drilled
temporal and orbital bones was not performed
routinely, except for some cases with extensive
drilling by titanium mesh (figure 2).

Uneventful recovery for all patients with immediate
clinical assessment and postoperative CT scan was
done for all cases, histopathology for all patient was
reviewed. Late clinical and radiological follow up
was done for all patient at variable periods ranging
from 6monthes to 2years

Patients' clinical data, investigations, surgical
techniques, and data on clinical and radiological
follow-up have been collected, evaluated, and
analyzed.
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Fig. 1: preoperative and postoperative images of a
45-year-old female patient presented with proptosis
and headache, subjected to excision through a right
frontotemporal craniotomy with good results and
improvement of proptosis. A: MRI T1 contrast

along the concavity of greater wing of sphenoid. B,
C: CT brain bone and brain window showing
proptosis and hyperostosis of sphenoid wing. D, E, F:
CT brain coronal axial and brain window showing
the extent of resection with improvement of
proptosis.

showing proptosis and thin enhancing sheet of tumor
RESULTS

Thirteen patients with SOEMs underwent surgical excisions were studied: 11 were female and 2 were male (ratio
5.5:1), age range from 35 to 63 years (mean age:46.3 years). proptosis was the main presenting symptoms present
in 100% of cases, other symptoms including visual diminution in 4 cases (31%), limitation of ocular motility and
diplopia in 5 cases (38%), headache in 9 cases (69%) and temporal fossa swelling 4 cases (31%%). The duration of
symptoms varied from 5 to 30 months, with a mean of 12.5 months (the longer the duration, the worse the visual
symptoms).

Most of tumor located at right side (9 cases 69%), 4 (31%) on left side. enhancing soft tissue mass was clearly
observed radiologically in 9 cases (69%), cavernous sinus and SOF invasion in 4 cases (31%).

The extent of resection was assessed using the Simpson grading system as follows; gross total excision grades |
and Il were performed in 6 cases (46%), near total excision grade Il was performed in 3 cases (23%), and partial
excision grade IV was performed in 4 cases (31%). Dural substitution was done in all cases, and frontotemporal
and orbital reconstruction (figure2) were done in 4 cases by titanium mesh plate. According to the World Health
Organization, the histopathology of all cases was grade | meningiomas.

Fig. 2: A female patient, 43 years old with proptosis and headache, is subjected to removal through right
frontotemporal craniotomy and reconstruction with a titanium mesh plate with good results. A, B: photos of the
patient pre and postoperatively, respectively, revealing the right eye's proptosis with improvement of proptosis. C,
D, E: intraoperative photos showing the tumor filling the temporal fossa, reconstruction after removal, and the size
of the intradural component.
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Two cases developed subgaleal CSF collections, which were managed conservatively and improved. One patient
developed 3rd nerve palsy and partially improved during follow up. This occurred in a case with extensive drilling
of SOF, which may be owing to the drilling process's thermal and mechanical effects. No mortality happened in
this series.

Ocular motility and diplopia significantly improved postoperatively which could be occurred by a mechanical
compression rather than nerve palsies.

The duration of follow-up ranged from 9 to 33 months (mean 20.6 months). 11 cases (84.6%) show improvement
of proptosis (8 patients (61.5%) have a complete resolution of proptosis and 3 cases (23.1%) have partial
resolution) with patient cosmetic satisfaction, and 2 (15.4) cases show no improvement after a long follow-up
period with long-standing proptosis preoperative (one of them was recurrent with a long history before the first
surgery). No cases developed enophthalmos during a follow-up period.

4 patients with CS and SOF involvement subjected to partial excision 2 of them show a tumor recurrence in follow
up period, reoperated again with maximizing the extent of bony resection and removal of intraorbital soft tissue

component, with more or less stable follow up.

DISCUSSION

SOEMs are a particular type of meningioma and
defined as sheet or nodular-shaped tumors that
produce adjacent large hyperostosis ° Cushing and
Eisenhardt were the first to use the term,
distinguishing it from en-mass '°. Such tumors are
mostly considered bone diseases since their
presentation and diagnosis are primarily affected by
the extent of bone invasion, with intradural
involvement having a limited effect. °

Pathology demonstrates meningiomatous cells invade
the haversian canals, not only a bony reaction, hence
hyperostotic bone must be considered part of the
neoplastic processes. %!

Patients are mostly affected in their 4th or 5th decade
of life, and women are 3 to 6 times more likely than
men to be affected *®. In this series, the main age
(46.3) ranged from 35 to 63 years, and 11 cases were
female and 2 were male (ratio 5.5:1).

Instead of using their histological morphology,
radiographic appearance is used to diagnose SOEMs,
which is based on their growth pattern **'*. Because

of the risk of visual function loss, gross total
resection is all but impossible when SOEMs extend
into the cavernous sinus and engage the ocular
muscles. Subtotal resection followed by postsurgical
radiotherapy was advised by some authors. °

The extent of resection of SOEMs was variable
between different series. Schick, Mirone, and
colleagues, achieved a high gross total resection of
60- 82% respectively . In a series reported by
Jaaskelainen and colleagues, 15% of cases with
orbital extension and 50% of those with hyperostosis
had gross total resection. **

According to Some authors, the goal of surgery was
to relieve symptoms rather than to completely
remove the tumor. In 24% of their cases, Ringel and
colleagues achieved gross total resection, and in 60%
of cases with sub-total resection, which showed a
stationary course 2, It is not advisable to achieve
radical tumor excision at the cost of a higher rate of
morbidity. Resection, on the other hand, ought to be
as complete as possible to prevent the future
recurrence risk. °
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Fig. 3: radiology of patient in figure 2. A, B: CT
skull bine window and MRI brain showing proptosis
and hyperostosis. C, D: post-operative CT skull 3D
and brin denoting the pattern of mesh reconstruction
and proptosis improvement.

In this series, we achieved gross total excision grades
I and Il in 6 patients (46%), near total grades Ill in 3
cases (23%), and partial excision grades 1V in 4 cases
(31%). The cavernous sinus soft tissue extension,
SOF, and infratemporal extension of the hyperostotic
bone were the major factors limiting extensive total
resection.

It seems that drilling the orbital roof wall just beyond
the orbital rim and the lateral orbital will be
sufficient to adequately decompress the periorbita
and enable removal of the intraorbital soft tissue
extension that is lateral and superior to the globe
without having to remove the orbital rim. »*

In our series, we have adequate decompression of the
globe without having to remove the orbital rim that
has been lifted for adequate support of the globe and
periorbita.

There is no consensus about the reconstruction of the
removed bone. Some researchers recommend orbital
wall reconstruction and frontotemporal craniotomy
because cosmetic defects, enophthalmos, and
transmitted pulsation to the globe may occur as a
result of the extensive removal of affected bone and
dura mater during treatment. 5°1¢

However, some authors reported examples of orbital
wall and roof excision without reconstructing, and no
complications  occurred. Others think that
reconstruction is unnecessary as long as the orbital
margins and orbital floor are intact. >

In this series, reconstruction was not routinely
performed, except for 4 cases where reconstruction
was done by titanium mesh plate. No cases
developed enophthalmos or orbital pulsation.

Many postsurgical complications have been reported
following SOEM resection, involving visual
deterioration, ophthalmoplegia, facial numbness,
hemiplegia, hematomas, CSF leak, collection, and
harm to the trigeminal nerve, 53181

The mortality reported after resection of SOEMs was
around 6% in some series. A vascular insult is the
primary factor in mortality that has been documented
in the literature. 34

In this series, 2 cases developed subgaleal CSF
collections which were managed conservatively and
improved, other patient developed 3 nerve
palsy,which partially improved during follow up (a
case with extensive drilling of SOF). In general 3",
nerve palsy might be caused by the thermal and
mechanical effects of the hyperostotic bone drilling
process, may be vascular injury of perforators that
feed the third nerve, or surgical manipulation of the

tumor's cavernous sinus part. No mortality happened
in this series.

Many series reported a good improvement of
proptosis postoperative ranging from 73.5% in a
series, 84% and 87% in other 2%, Jesus and Toledo
reported proptosis improvement in 100% of their
patients (4). In this series proptosis improved in
(84.6%) 11 cases (8 patients (61.5%) have a
complete resolution of proptosis and 3 cases (23.1%)
have partial resolution) with patient cosmetic
satisfaction and 2 (15.4%) cases shows no
improvement after a long follow up period with long
standing proptosis preoperative (one of them was
recurrent with long history before the first surgery),
and may be explained by laxity and elongation of
ligament, capsule and muscles from  prolonged
proptosis preoperative.

The role of irradiation for hyperostotic meningioma
enplaque and skull base lesions, remain debatable.
Some authors recommend postoperative radiation for
incompletely resected or WHO grade Il and Il to
control the recurrence rate *?*#, In this series all
cases were WHO grade | lesions and no cases
referred to radiation.

According to some studies, it is unlikely for visual
acuity to recover after decompression when it is
severely impaired preoperatively (5,22). in the Simas
et al. series, the only two patients who underwent
decompression of the optic canal exhibited a
permanent postsurgical morbidity °, which may be
due to excess mechanical and thermal effects form
the drilled thickened bone. As a result of the risk of
worsening visual function, the researchers suggest
that the indication for optic canal decompression
ought to be cautious and judicious >4,

All-over recurrence rates in some series have reached
35-50% >?* and seem to be due to complex anatomy
leading to incompletely removed tumors. However,
some authors reported more or less stationary courses
after subtotal resection %%, In a more recent series,
recurrence rates were fewer than 10% with more
aggressive and earlier surgical resection and seemed
to be inversely related to the surgical extent of
resection. ****, However, the variable natural history
of these tumors and slow growth makes it hard to
estimate the true rate of recurrence >°.

In this series, we have 2 recurrent cases subjected to
first partial resection. They underwent second
surgery and we have tried to maximize the resection
as much as possible with the removal of the
intraorbital soft tissue component, which shows a
more or less stationary course, but long-term follow-
up for these cases was needed.

CONCLUSION

SOEMs are unique pathologies characterized by
excessive bone hyperostosis and a small sheet-like
dural soft tissue mass. The decision for each case
should be individualized depending on the extension
of the lesion to the surrounding structure. Extension
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to the CS and SOF should be considered as the
surgical limit for excision. Early presentation and
surgery enable gross total resection, rapid
improvement, and more stable follow-up. Long-
standing proptosis before surgery may be related to
less improvement in proptosis.
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