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Abstract

Background: Spheno-orbital meningiomas are considered
as tumors involving the sphenoid wing, orbit, and cavernous
sinus. Their complete surgical resection is difficult. Sphenoidal
hyperostosis that results in incomplete resection makes these
tumors prone to high rates of recurrence.

Aim of Study: The aim of this retrospective study was to
investigate the outcome of twelve consecutive patients treated
by microsurgical resection of spheno-orbital meningiomas.

Patients and Methods: This series consisted of twelve
patients who were retrospectively analyzed over a 5-year
period. Visual function was evaluated pre-and post-operatively
in all patients. We used a standardized surgical approach
through supraorbital-pterional approach with drilling of all
sphenoidal hyperostotic bone. Surgical outcome, complications
and recurrence were clarified.

Results: There were two men and ten women included in
the study, with a mean age of 50.8 years (range 27-63 years).
Pre-operative symptoms include proptosis (67%), blurred
vision (58%) and diplopia. All patients underwent microsur-
gical resection through supraorbital-pterional approach. An
excellent clinical result was observed in six patients. Recur-
rence was evident in four patients.

Conclusions: Spheno-orbital meningiomas are character-
ized by potentially extensive hyperostosis of the skull base.
Successful resection necessitates drilling of the superior orbital
fissure and orbital osteotomy within anatomical limitations.
Complete resection was found to be limited by tumor remaining
in the cavernous sinus and the optic canal.

Key Words: Spheno-orbital meningiomas — Orbital tumor —
Proptosis.

Introduction

SPHENO-ORBITAL meningiomas are a complex
category of intracranial tumors that present with
hyperostosis of the sphenoid wing and direct orbital
involvement. They have traditionally been defined
as secondary tumors of the orbit, originating from
the dura of the sphenoid wing bone; however, on

Correspondence to: Dr. Tariq EI-Emam Awad,

E-Mail: Tarigelemam(@yahoo.com

257

closer pathological examination there is a distinct
periorbital component that is a defining feature of
these tumors [1].

Sphenoid wing meningiomas may grow and
spread in different directions, affecting such areas
as the cavernous sinus, sella turcica and orbit [2].
A secondary involvement of the orbital cavity may
occur through the bone, the optic canal, and/or the
superior orbital fissure; although in most invasive
cases the pathway of tumor spread cannot be de-
fined. Intraorbital invasion is estimated to occur
in 39% to 50% of sphenoid wing meningiomas [3-
71. Approximately 9% of all intracranial meningi-
omas have spheno-orbital localization [8,9].

Extensive orbital invasion with diffuse bone
infiltration represents an important surgical prob-
lem. Because of their extensive dural, bone, and
orbital involvement, adequate resection of spheno-
orbital meningiomas has historically been difficult
to achieve, leading to a high rate of recurrence, as
high as 35 to 50% [10-13] . Some authors have
reported that longstanding tumor-related proptosis
cannot be surgically treated and therefore should
not be attempted [10,13].

This study reviews twelve patients with spheno-
orbital meningiomas operated on in the Neurosur-
gical Department of our institution. The aim is to
discuss the surgical approach, the outcome, com-
plications and recurrence of this type of tumors.

Patients and Methods

Between February 2010 and December 2015,
we retrospectively followed a cohort of twelve
patients with spheno-orbital meningiomas in De-
partment of Neurosurgery at Suez Canal University
Hospital. Information on the patients' clinical
history and signs, surgical approach, pathology
and outcomes were recorded.
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Patients with non-hyperostotic sphenoid wing
meningiomas, cavernous sinus meningiomas with
secondary orbital involvement, primary optic nerve
sheath meningiomas, and clinoidal meningiomas
were excluded from this study. None of these
patients had undergone surgery or radiation therapy
before their first presentation.

All patients underwent an evaluation of the
neurological functions with detailed cranial nerve
testing and the results of which were compared to
the post-operative findings. Presenting symptoms
and clinical signs were recorded. All patients un-
derwent visual function assessment, including
visual acuity and visual field tests.

Pre-operative neuroimaging investigations con-
sisted of Computerized Tomography (CT) with
tridimensional reconstruction and Magnetic Reso-
nance Imaging (MRI) using a 1.5-tesla unit, with
and without gadolinium contrast. High resolution
CT scans provided the best images of hyperostosis
of the sphenoid wing and neighboring structures.
Tl-and T2-weighted and contrast-enhanced MR
imaging studies were performed to analyze the
extent of intradural and intraorbital component.
All patients had a tumor mass of variable size and
location in the orbital cavity. Based on the tumor
extent and location in the orbit, four types were
identified:

1- Lateral and superolateral (seven cases).
2- Media and infero-media (two cases).
3- Orbital apex (two cases).

4- Diffuse (one case).

CT scans with bone window were a so obtained
24h after surgery to identify immediately the pres-
ence of postoperative hematomas, pneumocephal us,
or other surgical complications. Post-operative
MRI was performed three and six months after
surgery, and then annually, if necessary.

Surgical procedure:

Surgery is performed under general anesthesia,
with the aid of an operating microscope and micro-
surgical instrumentation in all cases. Pre-operative
antiepileptic loading is mandatory. All cases had
been operated through the supraorbital - pterional
approach. The patient was positioned supine and
fixed with Mayfield and the patients head was
rotated 30 degree to the contralateral side.

A large frontotemporal incision is made. Sub-
fascial dissection is performed to elevate the scalp
flap, protecting the frontal branch of the facial
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nerve, and exposing the superior and lateral rims
of the orbit and the zygomatic arch. While elevating
the temporal muscle, tumor involvement in the
muscle must be carefully noted and excision must

be performed when involvement is seen. The area
of hyperostosisis encountered early at this stage
of dissection, or even earlier as there can be tumor

infiltration of the temporal muscle as well. The
entire area of thickened hyperostosisis then re-
moved using a series of cutting burrs, which results
in a craniectomy exposing the frontal and temporal

dura and the periorbita. A zygomatic osteotomy
was performed in two cases with a significant
amount of orbital involvement. During this bone
drilling, the superior orbital fissure should be
carefully identified because it is often distorted

and severely compressed. Further drilling around
the superior orbital fissureis performed under,

high magnification of the surgical microscope after
completing the craniotomy, which provides access
to the convexity durathat may be involved over a
wide area and bone drilling is continued up to the
inferior margin of the superior orbital fissure. The
anterior clinoid process, which is often hyperostotic,

is removed and the optic cana is unroofed in its
entire course.

Involvement of the orbit is directly through the
periorbita. Starting anteriorly, the periorbitais
incised carefully, protecting the lacrimal gland and
the lacrimal nerve, and resected in a piecemeal
fashion) with careful dissection of the extra ocular
muscles and the annulus of Zinn. Tumor is resected
up to the superior orbital fissure.

Results

Clinical and radiological findings.

Twelve patients with lesions located at the
sphenoid bone and orbit were identified and ana-
lyzed. The patients were ten females and two males,
with amale/femaleratio of 1:5. The patient age
ranged from 27 to 63 years (average, 50.8 years).
For patients' characteristics, see (Table 1).

The most frequent symptoms of clinical onset
were proptosis (67%) and blurred vision (58%).
Diplopiawas present only in two cases (17%).
Specific neurological symptoms, such as headache
or seizures, were present in two cases (17%). At
clinical examination, all but one patient (92%) had
avariable degree of proptosis, and six (50%) had
visual dysfunction; disturbances of eye motility
were found in four cases (33%) and optic disc
edema or pallor in four cases (33%). The neurora-
diological diagnosis was performed by MRI and
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CT-scanin al cases. All patients had a tumor mass
of variable size and location in the orbital cavity.
Cases were classified according to the location of
tumors into the orbit into four types (Table 1).

Histologically, al tumors were benign (WHO
I) meningiomas, of the meningothelial (six cases),
transitional (four cases), fibrous (two cases) type.

Extent of tumor resection:

An apparently complete tumor resection, based
on intraoperative observation and postoperative
CT or MRI studies, was thought to have been
achieved in eight out of twelve patients (66.7%).
This group includes both Simpson grades | (four
cases or 33%) and |1 (four cases or 33%), because
it was difficult in some cases to exactly define the
entity of the dural resection. Simpson grade |11
removal was obtained in three patients (25%) and
grade IV in one (8.3%).

The analysis of the extent of the tumor resection
according to the type of intraorbital location has
shown that a seemingly compl ete resection was
achieved in all lateral or superolateral tumors. On
the other hand, in diffuse orbital tumors, the re-
moval was mainly incomplete. The most frequent
location of residual tumor in incomplete resections
was the superior orbital fissure. In al cases aggres-
sive surgery was deliberately not performed to
avoid further ophthalmological and neurological
deficits.

Post-operative complications:

Deficits of the oculomotor nerve were the most
frequent neurological troublesin six patients post-
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operatively; this was due to drilling of the hyper-
ostotic lesser sphenoid wing and anterior clinoid
with remission within three months in four patients.

One patient (8.3%) had transient paresis of the eye
muscles. One patient (8.3%) had worsening of his
visual acuity. A hyperpathic trigeminal sensation
was noted in four patients. A subgaleal cerebrospi-

nal collection was encountered in three patients.
Permanent morbidities in our series consisted of
temporal hollowing of moderate grade in three
patients and a permanent third nerve injury in two
patients.

Outcome:

The outcome was classified as excellent, good,
moderate, and poor. An excellent clinical result,
with disappearance of exophthalmos and without
neurological sequels, was observed in six patients
(50%). Three patients (25%) had a good outcome,
with an acceptable cosmetic result, reduction of
the exophthalmos, and no neurological deficits.
Three (25%) had moderate neurological sequelae.

Recurrence:

The overall rate of recurrencein the entire
follow-up period was 33.4% (four patients). The
recurrence rate according to the extent of the
surgical resection (Table 1) was significantly lower
for grades| and 11 (0%) than for grades |11 and IV
(100%). The correlation between recurrence and
initial tumor location showed a higher rate of
recurrence for diffuse forms and for the orbital
apex type, than for the lateral and superolateral
forms.

Table (1): Patient characteristics and clinical findingsin the study series.

Case Age/ : Tumor location Simpsons grade — Recurr”
No  Sex Presentation intheorbit  (tumor removal) Complications Outcome ence
1 32/F Proptosis Superolateral Grade 1 « Transient 37d Good
nerve palsy
2 47/M Proptosis, eye pain Lateral Grade 2 - Excellent
3 53/F Blurred vision Orbital apex Grade 3 « Transient 37d Moderate +
nerve palsy
4 27/F Headache, blurred vision, eyepain  Medial Grade 3 - Good +
5 56/F Proptosis, blurred vision, diplopia  Diffuse Grade 4 « Permanent 3d Moderate +
nerve palsy,
decreased visual
acuity,
opthalmoplegia
6 60/M Proptosis, seizure Superolateral Grade 2 - Excellent
7 57/F Blurred vision, diplopia Orbital apex Grade 3 « Permanent 3'd Moderate +
nerve palsy
8 45/F Proptosis Superolateral Grade 1 - Excellent
9 63/F Proptosis, blurred vision Superolateral Grade 2 « Transient 37d Excellent
nerve palsy
10 44/F Proptosis Superolateral Grade 1 Excellent
11 39/F Blurred vision, eye pain Inferomedial Grade 2 - Excellent
12 55/F Proptosis, Superolateral Grade 1 « Transient 3rd Good

nerve palsy




260

Surgical Excision of Spheno-Orbital Meningiomas

Table (2): Patient symptoms and signs in the study series.

Symptoms and signs of clinical onset

Patients (12)

Symptoms of clinical onset:

Proptosis 8 (67%)
Blurred vision 7 (58%)
Pain 3(25%)
Diplopia 2 (17%)
Eyelid edema 1 (8%)
Tearing 1 (8%)
Other neurological symptoms (headache, seizures, etc.) 2 (17%)
Signs at clinical examination:

Proptosis 11 (92%)
Afferent dysfunction 6 (50%)
Motility disturbance 4 (33%)
Optic disc pallor 3 (25%)
Optic disc edema I (8%)
Ptosis I (8%)
Cranial nerve dysfunction I (8%)

(A) B)

© D)

Fig. (1): (A) Female aged 32 years presented with right exophthalmos. (B) Axial CT scan showed a right superolateral spheno-
orbital meningioma. (C, D) Posto-perative axial CT bone window and brain after total removal of the tumor.

Discussion

Despite the progress of modern neuroimaging
techniques and the technical advances in neurosur-
gery, meningiomas of the sphenoid wing involving
the bone and the orbital structures are still a chal-
lenge for neurosurgeons. In fact, as stated by

Cophignon [14] some 30 years ago “to cure a patient
from a spheno-orbital meningioma one has to
remove the entire intradural tumor, all the involved
dura, the orbital tumor, and the so-called hyperos-
tosis, opening the intracranial and facial sinuses,
if necessary”. Thus, removal is really complete
only in some cases.
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Several surgical controversies still exist con-
cerning the management of spheno-orbital menin-
giomas. These include the necessity of large bone
flaps with resection of the zygomatic and malar
bones, removal of tumor infiltration of the cavern-
ous sinus and orbital apex, reconstruction of the
orbital walls, and the opportunity to achieve radical
resection in cases with more extensive orbital
invasion. Also, the definition of complete removal
is controversial for meningiomas of thisregion; in
fact, the grading system according to Simpson
cannot be applied without reservations, because
of the often extensive dural and bone infiltration.
Therefore, we may define complete removal as
both Simpson grade | and 11 removals, because in
many cases completeness of resection of thein-
volved durais difficult to define [15].

Many surgical approaches have been advocated
for spheno-orbital meningiomas, including lateral
orbitotomy [16], supraorbital pterional [17], fronto-
temporal-orbito-zygomatic [8,18-21], fronto-orbito-
malar [1,22-24] , and pterional [10,14] . The approach
is chosen according to the extent of tumor invasion
and the personal surgical experience. Although
most sphenoid wing meningiomas with osseous
involvement extend to the orbital roof and/or |ateral
orbital wall, only about half of the casesin the
reported series show an intraorbital tumor mass
[6,7].

Spheno-orbital meningiomas may be classified
into 4 types (lateral or superolateral, medial or
inferomedial, orbital apex, and diffuse) according
to the location of the intraorbital tumor. In typel,
lateral or superolateral, the tumor extends to the
orbit through the sphenoid wing and the lateral
orbital wall; the tumor massislocated mainly in
the lateral or superolateral compartment of the
orbit Fig. (1). The optic candl is preserved more
often, although it may sometimes be involved. This
type of spheno-orbital meningioma may be ap-
proached through alateral orbitotomy. Intypell,
medial or inferomedial, the tumor grows through
the sphenoid bone and the floor of the orbital
cavity; theintraorbital massislocated inferomedi-
aly. The optic canal may be invaded. These men-
ingiomas can be removed through a supraorbital-
pterional approach. In type 11, orbital apex, the
meningioma spreads through the optic canal, the
superior orbital fissure, and the posterior orbital
wall; the intraorbital tumor islocated mainly in
the orbital apex and the posterior part of the orbit.
This type of meningioma can be approached
through a supraorbital-pterional route, which allows
the optic canal to be opened and the posterior
orbital compartment to be controlled safely. In
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type IV, diffuse, the tumor spreads to different
intraorbital compartments and sometimes to the
whole orbital cavity; thus, two or all three previous
types may coexist. These meningiomas may be
approached through a supraorbital-pterional ap-
proach, which allows adequate control of most of
the tumor mass; a fronto-temporal-orbito-zygomatic
approach may be necessary to improve the visual-
ization of the tumor massin cases of large infero-
medial tumor components and invasion into the
infra-temporal fossa. Thus, the surgical approach
for removing spheno-orbital meningiomasis de-
cided based on the type of intraorbital tumor inva-
sion. When using the supraorbital-pterional and
fronto-temporo-orbito-zygomatic approaches the
first surgical steps are entirely extradural, and
involve drilling of the lesser sphenoid wing down
to the superior orbital fissure and the lateral orbital
wall. Then removal of the anterior clinoid process
is performed and the optic canal is unroofed extra-
durally. If the periorbitaisinfiltrated, it is removed
as extensively as possible. If thereisinfiltration
of the extra ocular muscles, only the exophytic
tumor is removed [25,26] .

Recurrence and regrowth are one of the main
problems of spheno-orbital meningiomas. The
causes of recurrence include inadequate resection
of theinvolved bone, dura, and periorbita, aswell
asinfiltration of the cavernous sinus and nervous
and vascular structures of the medial aspect of the
sphenoid wing, and particularly the tendency of
these tumors to grow diffusely into foramina,
fissures and interstices of the orbit and skull base
[14]. Most series [15,27-34] report a variable recur-
rence rate from 8% [35] and 16-17% [30,32] to 60%
[28] and even 82% [34] . The estimated probability
of recurrence is 34% at 5 years and 54% at 10
years [36,37] the recurrence rate in our seriesis
34%.

The analysis of the surgical data of our series
allows adiscussion of few points. Drilling of the
hyperostotic bone allowed excellent visualization
and access [21] . Radical excision of the involved
bone, dura, and periorbita must be accomplished,
when possible; on the other hand, an aggressive
effort to remove tumor infiltration of the cavernous
sinus, orbital apex and superior orbital fissureis,
in our opinion, not advisable; in fact, it carries the
risk of severe functional eye disturbances and does
not significantly influence the recurrence rate.
Reconstruction of the orbital walls, although ad-
vised by some authors [9,24,38-42] , is unnecessary.
Pul sating exophthal mos and meningoceles did not
occur in our twelve patients, as was also the case
in over two hundred cases treated by Maroon et
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a., [31]. Furthermore, the cosmetic results were
good or acceptable in more than 90% of our cases.

Conclusion:

Spheno-orbital meningiomas are characterized
by potentially extensive hyperostosis of the skull
base. Successful resection necessitates drilling of
the superior orbital fissure and orbital osteotomy
within anatomical limitations. Complete resection
was found to be limited by tumor remaining in the
cavernous sinus and the optic canal.

Disclaimer:
The authors got no financial support and have

no financial interests concerning the submitted
article.

Conflict of interest: None.

Refer ences

1- BROTCHI J, LEVIVIER M., RAFTOPOULOS C. and
NOTERMAN J.: Invading meningiomas of sphenoid
wing. What must we know before surgery? Acta. Neuro-
chir. Suppl. (Wien), 53: 98-100, 1991.

2- MIRALBELL R., CELLA L., WEBER D. and LOMAX
A.: Optimizing radiotherapy of orbital and paraorbital
tumors: Intensity-modulated X-ray beams vs. intensity-
modulated proton beams. Int. J. Radiat. Oncol. Biol.
Phys., 47: 1111-9, 2000.

3- MOURITS M.P. and SPRENKEL JW. VAN DER.: Orbital
meningioma, the Utrecht experience. Orbit., 20: 25-33,
2001.

4- NEWMAN S.A. and JANE J.A.: Meningiomas of the
optic nerve, orbit and anterior visual pathways. In: Al
Mefty O (Ed). Meningiomas. Raven Press, New Y ork,
chapt., 38: 461-94, 1991.

5- POMPILI A., DEROME P.J,, VISOT A. and GUIOT G.:
Hyperostosing meningiomas of the sphenoid ridge-clinical
features, surgical therapy, and long-term observations:
Review of 49 cases. Surg. Neurol., 17: 411-6, 1982.

6- ROSERF., NAKAMURA M., JACOBSC., VORKAPIC
P. and SAMII M.: Sphenoid wing meningiomas with
osseous involvement. Surg. Neurol., 64: 37-43, 2005.

7- SCICK U., BLEYEN J,, BANI A. and HASSLER W.:
Management of meningiomas en plague of the sphenoid
wing. J. Neurosurg., 104: 208-14, 2006.

8- MacDERMOTT M.W., DURITY F.A., ROOTMAN J.
and WOODHURST W.B.: Combined frontotemporal -
orbitozygomatic approach for tumors of the sphenoid
wing and orbit. Neurosurgery, 26: 107-16, 1990.

9- PAPAY F.A., ZINSJE. and HAHN J.F.: Split calvarian
bone graft in cranio-orbital sphenoid wing reconstruction.
J. Craniofac. Surg., 7: 133-9, 1996, 1996.

10- CARRIZO A. and BASSO A.: Current surgical treatment
for spheno-orbital meningiomas. Surg. Neurol., 50: 574-
8, 1998.

11- DUCIC Y.: Orbitozygomatic resection of meningiomas
of the orbit. Laryngoscope, 114: 164-70, 2004.

Surgical Excision of Spheno-Orbital Meningiomas

12- ADEGBITE A.B., KHAN M.T., PAINE K.W. and TAN
L.K.: The recurrence of intracranial meningiomas after
surgical treatment. J. Neurosurg., 58: 51-6, 1983.

13- CHARBEL F.T., HYUN H., MISRA M., GUEYIKIAN
S. and MAFEE R.F.: Juxtaorbital en plague meningiomas.
Report of four cases and review of literature. Radiol.
Clin. North Am., 37: 89-100, 1999.

14- COPHIGNON J,, LUCENA J,, CLAY C. and MARCHAS
D.: Limitsto radical treatment of spheno-orbital menin-
giomas. Acta Neurochir. Suppl. (Wien), 28: 375-80, 1979.

15- SIMPSON D.: The recurrence of intracranial meningiomas
after surgical treatment. J. Neurol. Neurosurg. Psychiatr.,
20: 22-39, 1957.

16- BERKE R.N.: A modified Kronlein operation. Trans. Am.
Ophthalmol. Soc., 51: 193-231, 1953.

17- AL-MEFTY O.: Supraorbital-pterional approach to skull
base lesions. Neurosurgery, 21: 474-7, 1987.

18- AL-MEFTY O.: Operative Atlas of Meningiomas. Lip-
pincott-Raven Publ.: Philadelphia, New Y ork, 137-74,
1998.

19- AL-MEFTY O. and ANAND V K.: Zygomatic approach
to skull base lesions. J. Neurosurg., 73: 668-73, 1990.

20- DOLENC V.: Microsurgical removal of large sphenoidal
bone meningiomas. Acta Neurochir. (Wien), 28: 391-6,
1979.

21- HAKUBA A., LIU S. and NISHIMURA S.: The orbitozy-
gomatic infratemporal approach: A new surgical technique.
Surg. Neurol., 26: 271-6, 1986.

22- BASSO A., CARRIZO A., KREUTEL A., MARTINO A,
CERISOLA J,, TORRIERI A. and AMEZUA L.: Lachir-
urgie des tumeurs sphéno-orbitaires. Neurochirurgie, 24:
71-82, 1978.

TALACCHI A., De CARLOA., D'AGOSTINO A. and
NOCINI P.: Surgical management of ocular symptomsin
spheno-orbital meningiomas. Is orbital reconstruction
really necessary? Neurosurg. Rev., 37 (2): 301-9; discus-
sion 309-10, 2014.

24- PELLERIN P., LESOIN F., DHELLEMESR., DONAZ-
ZAN M. and JOMIN M.: Usefulness of the orbitofron-
tomalar approach associated with bone reconstruction for
frontotemporosphenoid meningiomas. Neurosurgery, 15:
715-8, 1984.

AMIRJAMSHIDI A., ABBASIOUN K., AMIRI R.S,,
ARDALAN A. and HASHEMI S.M.: Lateral orbitotomy
approach for removing hyperostosing en plague sphenoid
wing meningiomas. Description of surgical strategy and
analysis of findingsin a series of 88 patients with long-
term follow-up. Surg. Neurol. Int., 14; 6: 79, 2015.

26- ABDELLAOUI M., ANDALOUSSI I.B. and TAHRI H.:
Meningioma in spheno-orbital plate: Report of a case
with review of the literature. Pan. Afr. Med. J,, 25; 21:
159, 2015.

27- BAIRD M. and GALLAGHER P.J.: Recurrent intracranial
and spinal meningiomas: Clinical and histological features.
Clin. Neuropathol ., 8: 41-4, 1989.

BARBARO N.M., GUTIN P.H.,, WILSON C.B., et al.:
Radiation therapy in the treatment of partially resected
meningiomas. Neurosurgery, 20: 525-8, 1987.

23

25

28



Tariq E. Awad, etal.

29- GAILLARD S., LEJEUNE J.P., PELLERIN P., PERTU-
ZON B., DHELLEMMESP. and CHRISTIANSEN J.L.:
Long-term results of the surgical treatment of spheno-
orbital osteomeningioma. Neurochirurgie, 41: 391-7,
1995.

30- JAASKELAINEN J.: Seemingly complete removal of
histologically benign intracranial meningioma: Late re-
currence rate and factors predicting recurrence in 657
patients. A multivariate analysis. Surg. Neurol., 26: 461-
9, 1986.

31- MAROON J.C., KENNERDELL JS, VIDOVICHD.V.,
ABLA A. and STERNAU L.: Recurrent spheno-orbital
meningioma. J. Neurosurg., 80: 202-8, 1994.

32- PHILIPPON J.: The recurrence of meningiomas. Neuro-
chirurgie, 32 (Suppl 1): 575, 1986.

33- SANDALCIOGLU I.E., GASSER T., MOHR C., STOLKE
D. and WIEDEMAY ER H.: Spheno-orbital meningiomas:
Interdisciplinary surgical approach, resectability and long-
term results. J. Craniomaxillofac. Surg., 33: 260-6, 2005.

34- TAYLOR J. B.W., MARCUS J. R.B., FRIEDMAN W.A.,
BALLINGER Jr. W.E. and MILLION R.R.: The menin-
gioma controversy: Post-operative radiation therapy. Int.
J. Radiat. Oncal. Biol. Phys., 15: 299-304, 1988.

35- SHRIVASTAVA RK., SEN C., COSTANTINO P.D. and
DELLA ROCCA R.: Spheno-orbital meningiomas: Sur-
gical limitations and lessons learned in their long-term
management. J. Neurosurg., 103: 491-7, 2005.

263

36- ADEGBITE A.B., KAHN M.I., PAINE K.W.E. and TAN
L.K.: The recurrence of intracranial meningiomas after
surgical treatment. J. Neurosurg., 58: 51-6, 1983.

MIRIMANOFF R.O., DOSORETZ D.E., LINGGOOD
R.M., et al.: Meningioma: Analysis of recurrence and
progression following neurosurgical resection. J. Neuro-
surg., 62: 18-24, 1985.

38- BRUSATI R,, BIGLIOLI F., MORTINI P., RAFFINI M.
and GOI SIS M..: Reconstruction of the orbital wallsin
surgery of the skull base for benign neoplasms. Int. J.
Oral Maxillofac. Surg., 29: 325-30, 2000.

39- CRISTANTE L.: Surgical treatment of meningiomas of
the orbit and optic canal: A retrospective study with
particular attention to the visual outcome. Acta. Neurochir.
(Wien), 126: 27-32, 1994.

40- JESUS O. Deand TOLEDO M.M.: Surgical management
of meningioma en plague of the sphenoid ridge. Surg.
Neurol., 55: 265-9, 2001.

EVANSB.T., NEIL-DWYER G. and LANG D.: Recon-
struction following extensive removal of meningiomas
from around the orbit. BR. J. Neurosurg., 8: 147-55, 1994.

GAILLARD S, PELLERIN P., DHELLEMMESP., PER-
TUZON B., LEJEUNE J.P. and CHRISTIANSEN J.L.:
Strategy of craniofacial reconstruction after resection of
spheno-orbital “en plague” meningiomas. Plast. Reconstr.
Surg., 100: 1113-20, 1997.

37

41

42

a)fcte AghoTg AcBloww plygl AN ASLUSH Y ZALLYS
|00’ y 3 y >

3Ll suisll g liadl i balasll baji o ygls 311 amaall J2ls aly¥ ) (o Sine 2 D hall Ll Lilasall ol ¥yt
il gl alial Tuiladl a9 oy TS o laall allie o Gsilh pl sl i e Lisalis (i a3 o3 iy . sl

ol i iliaall Guall AgSH Cipuall o 3lalio ylo 35 Lo difide clalad] b iy gais 3 guisll g liall Gilasdl sl

pbins 3 G G a2yl e (311 gysall Gl gi/s Doyemdl SLay aliall A oy (s lutall lypadl] b (5536 Joys3 Sy 3

postl HLAE] L aat Sas ¥ L3I Y Ll

alas¥l pan Ga 78 o cosis La (V1) L csutisl) g Gall Lilaaadl aly 1 oo 7o+ I /¥ b Ssan g laall Jaks il 51 s

cgolae gt Lt il Jals L laud]

Al 3, Ltally pUsally Teblall b Lol 85 usvas Lnges Loy S0 putiiall pliall Jloas o Sl (g hsall g3l Sy
70+-¥0 Il uas iy 155 Jna ) 517 Los eqhsallsuiplh Slarall o yll bl Jlafion] Llae ol yal Lidy 5 consall gy IS
aliall Uglas isis ¥ 61y Lialyn Liallae oS ¥ Ayl 5,58 Sia sl o pall wdlpall o cpudlgall Gans ol il (\Y=1+)

s

Lo b olact! dalyn and b Josd Ly lutall Lolaradl alys91 Ga cysilas 0il) o pall pubie 53] Lualpall 83 2 a0
Al e gl 13a L) Sslefy cliolaally dailly s gal yall eil] Litilio g2 Casgl!



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

