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Abstract:

Aim: This retrospective study aims to evaluate our results according to figures in the literature and to conclude
about the best choice of surgical approach as well as long term results in the management of SOM.Spheno-
orbital meningiomas are a rare location of grade | meningioma that arise from the sphenoid wing and cause
hyperostosis with a large dural infiltration. This tumour can invade important neuro vascular structures such as
the optic nerve, occulo motor nerves, peri orbit and the cavernous sinus (CS). Surgery of SOM addresses the
balance between gross total tumour removal and the long-term progression free survival with low recurrence
rate. Patients and methods: In this study we are reviewing a serie of 37 patients operated from SOM in the
period between 2011 and 2021 in two reference centres in Algeria. This retrospective study aims to evaluate
our results according to figures in the literature and to conclude about the best choice of surgical approach as
well as long term results in the management of SOM.Results: SOM account for 7% of all the intra cranial
meningiomas operated in our centre, 33 patients operated from SOM were females and 4 males. Their age
ranges from 19 to 68 years old. Proptosis was the most common clinical feature that was found in 89% of cases
followed by eye motility dysfunction in 15 cases. There were two surgical approaches adopted for our cases: the
supra orbital pterional approach was adopted in 81% with the unroofing of the optic canal in 48% and the
lateral orbitotomywas used for 07 cases (19%) with micro surgical orbital roof and sphenoid wing removal.
Conclusion:The large surgical removal of SOM remains the key factor for long recurrence free outcome with
good progression free survival. On the other hand, excessive tumour resection can risk eye motility dysfunction
and extra complication rate due to the infiltration of the orbital apex and the cavernous sinus (CS).
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. Introduction

Spheno orbital meningioma or orbito sphenoid meningioma is a specific pathological entity that was
first described by Cushing and Eisenhardt in 1938 as “meningiomas en plaque™[1,2,3,4,6]

The spheno-orbital meningiomas arise from the arachnoid cap cells of the arachnoid granulations and
follow neural structures involving secondarily the orbit. In the opposite the latter is different of the rarer primary
meningiomas of the orbit which arise from the optic nerve sheath and causes hyperostosis[1,8,12,15,16].

The recent description of the SOM as meningiomas arising from any part of the sphenoid wing
associating with “en plaque” feature or hyperostosis with further extension to the orbit and theCS. The ON is
found particularly compressed when the hyperostosis reaches the orbital apex. SOM can invade the anterior and
middle cerebral fossae, para nasal sinuses and even the infra temporal region[4,5,12].

The understanding of the proper anatomical and pathological features has evolved in the past decades
leading to a better overall outcome with low recurrences rate. The supra orbital approach was adopted in most
cases of SOM that needs the opening of supra orbital fissure and/or the clinoid process with the optic canal.
surgical procedure of SOM with extension to the orbit requires better understanding of the local anatomy of the
orbit[15,20,25].

Modern imaging techniques and the use of recent surgical techniques helped surgeons to achieve high
resection rate with better functional preservationwhen compared with earlier series[1,25].
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Recurrences remain the main complication of this site of meningiomas as it showed historically 35-50% of
recurrences rate[10,13,19,21]

Recent technological advances such as the stereotactic radiation technique allowed a longer symptom free
interval for patients presenting with recurrences but still present some difficulties when applieddue to the
proximity of the tumour to the ON[1,5].

I1.  Patients And Methods

We are presenting a retrospective analytic study of37 cases of SOM operated on in theperiod between
2011 and 2021in two specialized neurosurgical centres (Ali Ait Idir specialized hospital in Algiers and the
Neurosurgical specialized hospital in Cherchell — Tipaza).Our cases were referred to our department mainly by
ophthalmologists after a documented SOM was shown on imaging (MRI and CT scan) with an objective
ophthalmological examination.

CT scan was performed for all our patientsin the early post-operative period to assess the bony removal
of the hyperostosis with an accurate analysis of the optic canal and the superior orbital fissure. MRI control was
performed after 6 months of surgery firstly, then periodically every year to evaluate any recurrences or tumor
growth along with ophtalmological follow up. The Actual follow up ranges from 1 to 9 years. theextent of
tumour resection was obtained after post-operativeMRI examination

I11.  Clinical Findings

SOM accounted for 7 % of all intra cranial meningiomas operated in the same period. Patients were 33
females and 4 males with patient age ranges from 19 to 68 years (sex ratio is 1 male/8 females).

Variable degree of Proptosis was the main clinical feature of our Serierepresented by89.1% followed
by Unilateral optic neuropathy that was found in 60%,while diplopia and eye maotility dysfunction involved 7
cases (19%). Other minor neurological symptoms like headaches and seizures were reported about 14 patients.

Neuroradiological findings were assessed by MRI and CT scan that were performed in all our patients.

CT scan is particularly important to define the hyperostosis of the sphenoid bone and the surrounding
bony structures, while MRI imaging evaluate the extent of SOM and its relationship to the neurovascular
structures.Pathological study show that all our cases were grade | meningiomas

IV. Results

Two surgical approaches were used in our Serie. The supra orbital pterional approach was adopted in
the majority of cases for SOM with lateral, supero lateral and orbital apex extension of the tumour. the supra
orbital pterional approach was used in 81% with optic canal unroofingin 48.6% of the operated cases by this
approach. On the other hand, the lateral orbitotomy was performed in 07 cases (19%) with the removal of the
orbital roof and the sphenoid wing under microsurgical procedure

The reconstruction of the fronto temporal bone was performed using acrylic material after the supra
orbital pterional approach.

Table 1: clinical features

Proptosis 89.1% (33 cases)
Eye motility dysfunction 40.5% (15 cases)
Optic disc abnormalities 43% (16 cases)
Ptosis 8.1% (3 cases)
Cranial nerve dysfunction 10.8% (4 cases)

Figure 1: preoperative MRI showing the intra orbital SOM, invasion of CS with hyperostosis of the lesser left
sphenoid wing
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Figure 2: Post operative CT scan showing the extent of the bony removalwith acrylic material reconstruction of
the frontopterional vault

Proptosis reduction was obtained under different degrees early after surgery with the rate of
60%depending on the previous proptosis state. Good cosmetic results were achieved for the majority of our
cases. Reconstruction of the frontal vault was performed in 12 patients operated from diffuse SOM.

The extent of tumour resection was evaluated after post-operative CT scan and MRI. Therefore,
complete tumour resection was achieved in 70% of our cases which are related to Simpson grade | and Il. The
latters are put in the same category due to the difficulty to define the limit of dural resection. Simpson grade 11
and IV were obtained in 6 patients (16.2%) and 5 patients (13.5%) respectively.After reviewing our cases,
Simpson grade I&I1 tumour removal were more prone to be achieved in lateral and supero lateral location of
SOM in the opposite of the diffuse SOM for which the tumor removal was incomplete in 6 cases (16.2%). Also,
the infiltration of the CS and the superior orbital fissure limit the extent of tumour removal to avoid further
neurological deficit without any long-term outcome.

V.  Complications

Visual worsening was observed in 4 patients operated from type 11l and IV, while 8 patients presented
a transientptosis who were recovered after 3months. Diplopia was seen in 3 patientsdue to the infiltration of the
superior orbital fissure.

The delay for recurrences appearance varies according to the extent of tumour removal. The overall
recurrences rate in our serie was 35% with early recurrences found3 years after surgery which refers to simpson
Il & IV of tumour removal quality. The recurrence rate seems to be related to the initial tumour locationin the
diffuse forms as well as the orbital apex types. Hence, the lateral and the supra lateral forms are more prone to
complete tumour resection and consequently to lower or no recurrences rate. From all the 13 patients who
showed recurrences 08 were reoperated with large tumour removal and reconstruction of the frontal vault using
acrylic material to reduce cosmetic prejudice. The tumourprogression after the second surgery was controlled in
5 patients with 3 other patients werereferredto radiation therapy.

VI.  Discussion

Despite the modern advances in neurosurgical techniques, SOM’s are still considered as a challenging
lesion due to the requirements that needs to be addressed when operating such lesionlike the total removal of the
tumour from intra cranial space and the orbit, the infiltrated dura, the removal of the hyperostosis while
preventing further neurological deficits [1,415,16,25]. In practice, those requirements can only be achieved in
some cases. Furthermore, controversies about the need of the removal of the CS infiltrationwith large bone flap
and resection of the zygomatic bones are still under debate[1,13,14,15].

It is admitted that SOM’s are characterized by large dural infiltration which is unclear to be defined.
Therefore, Simpson grade | & Il is inadequate to be applied to evaluate the extent of resection or to predict the
rate of recurrences such as the other locations of intra cranial meningiomas. Accordingly, the resection rate
tends to be overestimated in SOM’s[1,3].

Many surgical approaches were described in the literaturefor SOM’s like lateral orbitotomy,
Supraorbitalpterional, fronto-temporal-orbito-zygomatic, fronto-orbito-malar and pterional. The approach is
chosen according to the tumour location and its extension as well as the personalsurgeon’s experience to achieve
a complete total resection of the tumour and to avoid surgery related complications[8,10,11]

In our Serie, we used two approaches, the supraorbital pterional approach in 81% and the lateral orbitotomyin
19%. The different approaches described in the literature were advocated by some authors to answer the surgical
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challenges in the purpose to achieve a large total removal of the tumour with the lowest recurrence rate. The
intra orbital part of the tumour was found in 15 cases and it influences the choice of the surgical approach with
or without craniotomy. The supra orbital pterional approach was chosen in our serieas it can reach the intra
cranial, intra orbital and allowes the optic canal opening. This approache is limited by the infiltration of the CS
and diffuse inferiortypes of SOM’s.

The supraorbital pterional approach can be applied for type 11, 111, and 1V. Larger and diffuse SOM in
type IV can also be approaches via the fronto-temporal-orbitozygomatic approach to remove the inferomedial
tumour component according to some authors[1,5].

The fronto-temporal-orbitozygomatic approach is reserved for large meningiomas with significant
invasion of the infra temporal fossae[10,18,24].

thefronto-orbito malar approach was not used in our serie as it needs large skin incision and bone flap
while the same result attempted can be achieved with a smaller incision allowing good visualisation by drilling
the hyperostosis[1].

The periorbita is removed when it is infiltrated more aggressively than the extra ocular muscles to
avoid recurrences and to preserve ocular motility post operatively[1].

The Radical and excessive surgical removal of the infiltrated CS, the orbital apex and the superior
orbital fissure can carry a higher risk of neurological deficits and functional eye disturbances[1,15,16,25].
Additionally, it was shown that the extensive tumour removal does not affect the rate of recurrences while
risking or causing a poor post-operative outcome[5]. Leroy and al reported a poor PFS associated with the
infiltration of CS and the OC while showing that the unroofing of the OC helped significantly the PFS[2,5].

The reconstruction of the frontal vault by acrylic material is not advocated for every operated patient
due to the overall good results in most cases and to the fact that meningocelesare unlikely to develop in that the
operated site. On the other hand, some authors advocate the use of acrylic material reconstruction for large SOM
which are prone to regrowthby helping a safe reoperation and preventing fibrosis in the operated site[1,15,23].

Many features of SOM’s like the large dural and bone invasion, infiltration of the periorbita, invasion
of the superior orbital fissure and the optic canal as well as the CS tend all to participate in the regrowth and
recurrence of SOM. On the other hand, it is unnecessary to achieve large tumour removal that risks further
neurological deficits with eye motility dysfunction. The rate of recurrences varies significantly in the literature
between 8 to 60% and even 82% in some series. Surgeons appreciation varies between series to define evidence
of regrowth or recurrence of an operated SOM as well as an underestimation of bone and dura infiltration. The
recurrence rate is found to be particularly related to the extent and size of the intra orbital portion of SOM which
was less addressed in the previous series[9,14,21].

Total resection rate was achieved classically in small and mid-sized SOM lateral and supero-lateral to
the orbit in the opposite of SOM’s Located in the apex which are associated with a higher recurrence
rate.Recurrences of SOM’s increases progressively over the years.the rate of recurrences is better reflected by
the longer period of time after surgery[1,13,15,16,19,24].

Studies vary about the effectiveness of radiotherapy after SOM surgery. However, in a Jiirgen
Grauvogelstudy, a significant PFS was shown after 5 years in the group of patients who recived radiotherapy
after Subtotal resection[5]. The small number of cases and the retrospective character of the study does not
conclude objectively about the place of radiotherapy after SOM Surgery. Other studies who recommended
radiotherapy after meningiomas surgery did not include large number of cases. Also, Boari and co
recommended radiotherapy for cases showing invasion of the superior orbital fissure and the cavernous sinus to
achieve low surgical morbidity[5,9].

Studies aiming to evaluate the benefit of radiotherapy were found limited by the small number of cases
and the retrospective study making the interpretation of resultsvariable concerning the evaluation of the tumour
removal rate[1,5].

VII.  Conclusion
Large tumour resection with function preservation areimportant factors for PFS and long-term
recurrence free. However, the tumour infiltration of the orbital apex, superior orbital fissure and the cavernous
sinus appear to represent an independent factor associated with poor PFS and high recurrence rate. Post-
operative radiotherapy can be considered for subtotal tumour resection to delay long-term complications.
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