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ABSTRACT

Introduction: Sphenoid wing meningiomas represent 20% of supratentorial meningiomas. The tumor usually
involves the visual pathway, the anterior vasculature, and cavernous sinus invasion. A higher morbidity,
mortality, and recurrence are documented in comparison to meningiomas in other locations.

Materials & Methods: 11 cases of joint global sphenoid wing meningiomas were operated in September 2022.
Patient demographic, clinical, radiology, and per-operative salient features were noted. Post-operative clinical
outcomes included improvement in visual acuity, neural deficit, and headache. The extent of resection on
radiology plus survival was noted as an outcome measure.

Results: Patients aged 28 to 65 years, with 9 females and 2 males had giant sphenoid wing meningioma.
Complete medial sphenoid wing involvement along with neurovascular structures, post-operatively they had
visual deterioration, hence, the extent of resection was limited to prevent greater post-operative morbidity. 3/7
undergoing GTR had complete carotid artery encasement, in which full thickness MCA infarct was noted in 6
hours' post-operative scan, they were later converted to a full 16 cm decompressive craniotomy. One survived
with hemiparesis and aphasia while two died — a male (49y) and, a female (65), both left craniectomies. STR was
done in four patients, with cavernous sinus invasion and internal carotid encasement.

Conclusion: Giant sphenoid meningioma involving the medial sphenoid wing and associated neurovascular
structures is surgically challenging and must be treated with STR. If GTR is to be attempted, early CT Brain
postoperatively to prevent mortality.
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INTRODUCTION

Sphenoid wing meningioma (SWM) is the third
most prevalent type of intracranial meningioma,
and it is located on the lesser wing of the sphenoid
bone encasing the anterior clinoid process. It
usually occurs in the fourth decade of life and is
predominant in the female population. The clinical
presentation can vary and the common signs and
symptoms include headache, visual disturbance,
seizures, and can sometimes present as painless
unilateral mass with ptosis.> The management
options can differ depending on the clinical and
radiological findings. Starting from Observation
with radiological evaluation in mild cases to
surgical excision, radiostatic surgery, radiation
therapy, or a combination of these can be given in
cases of potential bone invasion or proximity to
neurovascular structures and cavernous sinus
(C.S).> The ideal way to approach an incidental
mass is to observe unless symptoms are being
caused by the mass or there is a drastic increase in
the size of the lesion. During the observation phase
initially biannual scan for a year followed by yearly
imaging is the ideal approach.*

Globoid tumors can be classified into medial,
middle, and lateral types with the medial sphenoid
wing meningioma having the highest recurrence
rate and lateral sphenoid wing lesions having the
lowest surgical complications. The middle and the
lateral lesions can be approached surgically via the
pterional approach while the medial type is
difficult to deal with surgically as it extends over
the dura overlying the lesser wing of the sphenoid,
clinoid, and planum.® The medial lesions can
invade the cavernous and sphenoid sinuses and
the orbit as well as invade the sella compressing
the optic nerves. In the case of bigger lesions
internal carotid artery can be invaded at the supra
clinoid region, however, clinoid lesions do not tend
to grow in cranial directions, nor do they cross the
sphenoid ridge. Patients with medial sphenoid
wing meningioma can present with personality
changes or cognitive disorders due to cytotoxic
edema on the frontal lobe and in other instances
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causes seizures due to compression on the
temporal lobe.® Medial SWM tends to present as a
large mass usually on the dominant side affecting
speech with or without hemiparesis due to
compression by a larger mass.’

TTWI pre and post-contrast images on MRI
brain is the diagnosis of choice for SWM. An MRI
angiogram can also be of great help in finding out
the involvement of supraclinoid region of ICA. A
pre-operative angiogram may also help in pre-
operative embolization or coiling to decrease the
blood flow to a surgical site for better surgical
resection.®

A pre-operative checklist includes a detailed
ophthalmic examination by an ophthalmologist for
assessment of visual acuity and expected recovery
of vision post-surgically as well as assessment by
an endocrinologist to find out the involvement of
sella and hypothalamic-pituitary axis.

Small mass with optic nerve sparing can be
approached surgically via a pterional incision in the
supine position, whereas a larger mass with ICA
involvement should ideally be operated via a
fronto-temporo-orbito-zygomatic (FTOZ)
approach via a coronal incision. In more advanced
and aggressive tumors image-guided systems can
be used for maximum debulking. Making planes
between the base of the skull and the sphenoid
wing will devascularize the mass for debulking.
More importantly, shaving should be done with
extreme caution from the ICA and oculomotor
nerve. Absorbable collage sponges or dural
patches can be used to close the extradural
openings If watertight dural closure cannot be
achieved.

The objective of this work was to present our
experience of SWM in a single-center case series
of eleven patients in one month. This allowed us to
conform to a standardization of the surgical
technique while dealing with this specific
pathology. Additionally, the high volume of SVMs
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in a single month allowed us the opportunity to
report on the early surgical outcomes of these
patients.

Methods and Surgical Technique

It was a prospective cross-sectional study, with
non-random convenient sampling, The authors
including lead surgeons operated on 11 cases of
sphenoid wing meningiomas in September, who
presented to the patient Department and were
subsequently admitted.

Pre-operative data: Patient demographic
(Age, Sex, marital status), presenting clinical
features (Headache, Decrease in Visual Acuity,
Seizures, EOM Palsy, Ptosis, Anosmia), and
radiological parameters (Size, shape, contest
enhancement, brain invasion, brain edema
characteristic, bone hyperostosis on CT, and
CTA/MRA (internal Carotid delineation pre-
operatively) were noted down pre-operatively.

Intra-operative data: with intra-operative
salient points of interest (bone involvement, dural
invasion/adherence, engulfment of neurovascular
structures in the vicinity, invasion of the cavernous
sinus, extent of craniotomy, and specific bony work
required, consistency of the lesion, vascularity of
the lesion, color characteristics, brain parenchymal
invasion).

Surgical Technique

Post-operative data: Post-operative  clinical
outcome criteria included improvement in visual
acuity, neural deficit, and headache. Outcome
criteria also included the extent of resection as
noted by the principal surgeon as well as post-
operative radiology. Due to the limited number of
cases and type of tumor, patient survival was the
major surgical outcome criterion.

RESULTS

Demographics: All 11 cases were Giant sphenoid
wing meningiomas. Among them, patient age
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Table 1: Summary of Results.

Age

Visual Deterioration

Summary of Results
Results Details
Number of patients 11
28-65
Gender Female (09), Male (02)
Cavernous Sinus invasion 4
Diplopia 9
Proptosis 5
Internal Carotid Artery Involvement 4
Yes
GTR Attempted
STR Attempted
Diplopia Improvement
Proptosis Resolved
Survivors
Deaths

N O U NN BN
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ranged from 28 to 65, with a Female (09) to Male
(02) ratio of 4.5.

Pre-operative Radiology/Clinical Presentation:
Radiologically and preoperatively, invasion of the
cavernous sinus was noted in 04 patients, diplopia
in 09 patients, Proptosis in 05 patients, and Internal
carotid artery involvement in 04 patients. See
Table 1. The average size was 5.9cm, and all were
above 5 cm. Pre-operative cognitive decline was
noted in 58% of patients.

Intra-operative summary findings: Those
patients in which the medial sphenoid wing was
completely involved with neurovascular structures,
post-operatively had visual deterioration. So far, in
these patients the extent of resection was limited
and the post-operative morbidity lesser. In cases in
which the surgeon opted for Gross Total Resection
(GTR), three patients had complete carotid
encasement. Subtotal Resection (STR) was done in
four patients all of whom had cavernous sinus
invasion and internal carotid encasement.

Early post-operative Outcomes: Full thickness
MCA infarct was noted in the 6-hour post-
operative scan of one male (49y), who had
undergone left craniotomy. The patient was
converted to a full 16cm decompressive
craniotomy but eventually died. Of the remaining

159



Muhammad Ibrahim Afridi, et al: A Month in Cross Section: A Case Series of Eleven Sphenoid Wing Meningioma'’s

seven patients in which GTR was attempted,
diplopia improved in 7 out of 9, and proptosis
resolved completely in the 05 patients. See Graph
1.1.

Surgical Approach vs. Qutcome

7k § Qutcome
EEE Died
Survived

Number of Patients

S1I'R
Surgical Approach

Graph 1.1: Detail of Surgical Outcomes

Diplopia improved in seven out of nine, and
proptosis resolved completely in the five patients.
See Table 1.

Additionally, No invasion pattern was strongly
predictive of the extent of resection alone, as per
pre-operative radiology, it became apparent
during this series, that intra-operative assessment
planning and adaptation was the key to safer
resections.

The mortality rate for this study for giant
medial sphenoid wing meningiomas was 18.2%,
and as per the Kaplan-Meir Survival Curve, the
survival probability drops to 81.8%, at the end of
the study period.

Statistical analyses were conducted to explore
relationships and differences in the patient data.
Chi-square  tests showed no significant
associations between gender and survival.
(p = 0.3455) or between gross total resection (GTR)
attempted and survival (p = 0.4909). However, a t-
test revealed a marginally significant difference in
age between patients with and without cavernous
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sinus invasion (p = 0.048), though caution is
advised in interpretation due to the small sample
size.

DISCUSSION

The Cushing classification is still used, but it was
described before modern imaging.® However,
modern imaging has enabled the detection of
intra-tumoral brain invasion of meningiomas that
was not previously possible,' preoperative
angiography is the most essential component in
this which enables the surgeon to identify each
vessel and its probable course, and the most
important vessel internal carotid. It is possible to
use modern imaging to identify the extent of
involvement of the CS and the internal carotid
artery (ICA) as well as the degree of bone erosion
of the sphenoid bone,""? involvement of the CS is
a real challenge intraoperatively, and as discussed
in the cases operated, only a remnant of tumor was
left, which was then gingerly coagulated with low
power and copious irrigation.

Various adjuvant treatments have been used to
treat SWM, including radiotherapy, radiosurgery,
and chemotherapy.” Radiotherapy is a well-
established treatment modality for grade | and I
SWM, but its use is controversial in grade Il
tumors." Radiosurgery has been used to treat
residual or recurrent tumors, with reported rates of
local control and tumor shrinkage ranging from
66% to 94%," in our series we further sent our
patients for additional radiotherapy, after the first
follow-up at four weeks, and patients were then
sent for adjuvant radiotherapy to the resection
bed.

The results of the study demonstrate that
complete  resection of  sphenoid  wing
meningiomas is possible without compromising
patient safety and outcome if the internal carotid
artery is involved,'®'"® during our series, the
surgeon's experience was the pivotal factor at this
step, surgeons who are familiar with the territory
of neurovascular structures course and variation,
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and have vascular experience, fared better at this
step, they were confident to attack the tumor
judiciously and carefully while preserving the
patient safety. The results also suggest that for
those cases where the medial sphenoid wing is
completely involved with neurovascular structures,
the extent of resection can be limited to reduce
post-operative morbidity."*"® Therefore, it is
important for surgeons to consider the possible
risks of complete resection before proceeding with
the surgery.”'%131920 Risks in this from our prior
experience is the compromise of the vascular
structures, and in our setup, we have had
encountered a patient with medial SWM to have
an MCA infarct postoperatively requiring a
decompressive craniotomy to preserve life,
another complication which is common to this
region is ptosis, which severe at first, recovers fully,
in roughly about six months. The risks of surgery
and the complication profile make this a
challenging surgery at each attempt it is done.’®%

CONCLUSION

Our case series shows that sphenoid wing
meningiomas can be managed effectively for the
most part with surgical resection. The results
demonstrate that complete resection is possible
without compromising patient safety and outcome
if the internal carotid artery is involved. Surgeons
must assess the risks of complete resection before
proceeding with the surgery, and consider
alternative treatments such as subtotal resection
to reduce post-operative morbidity.

REFERENCES

1. Bloss HG, Proescholdt MA, Mayer C, Schreyer AG,
Brawanski A. Growth pattern analysis of sphenoid
wing  meningiomas.  Acta  neurochirurgica.
2010;152:99-103. Doi 10.1007/s00701-009-0556-2

2. Wach J, Naegeli J, Vychopen M, Seidel C, Barrantes-
Freer A, Grunert R, GUresir E, Arlt F. Impact of shape
irregularity in medial sphenoid wing meningiomas
on postoperative cranial nerve functioning,

http//www.pakjns.org

proliferation, and progression-free  survival.
Cancers. 2023;7;15(12):3096.
https://doi.org/10.3390/cancers15123096

Sinha S, Verma S, Sawarkar D, Singh P, Gupta D,
Agarwal D, et al. Medial sphenoid wing
meningiomas: Experience with microsurgical
resection over 5 years and a review of literature.
Neurol India. 2016;64(3):465.

Doi: https://10.4103/0028-3886.181548

Jin L, Youngblood MW, Gupte TP, Vetsa S, Nadar A,
Barak T, Yalcin K, Aguilera SM, Mishra-Gorur K,
Blondin NA, Gorelick E. Type of bony involvement
predicts genomic subgroup in sphenoid wing
meningiomas. Journal of Neuro-Oncology. 2021
Sep;154:237-46. Doi: 10.1007/s11060-021-03819-2
Arab A, Hawsawi A, Bafaquh M, Orz Y, AlYamany M,
Alobaid A. Medial extension of medial sphenoid
wing meningioma from the anterior clinoid line:
does it truly affect the surgical outcome? Journal of
Neurological Surgery Part B: Skull Base. 2021
Dec;82(06):624-30. Doi: 10.1055/s-0040-1715523
Popadic B, Scheichel F, Pinggera D, Weber M,
Ungersboeck K, Kitzwoegerer M, Roetzer T,
Oberndorfer S, Sherif C, Freyschlag CF, Marhold F.
The meningioma surface factor: a novel approach
to quantify shape irregularity on preoperative
imaging and its correlation with WHO grade.
Journal of Neurosurgery. 2021 Oct 8;136(6):1535-
41. https://doi.org/10.3171/2021.5.JNS204223
Friconnet G, Baudouin M, Brinjikji W, Saleme S, Ala
VH, Boncoeur-Martel MP, Mounayer C, Rouchaud
A. Advanced MRI shape analysis as a predictor of
histologically aggressive supratentorial
meningioma. Journal of Neuroradiology. 2022 May
1,49(3):275-80.
https://doi.org/10.1016/j.neurad.2020.12.007
Vychopen M, Arlt F, Wilhelmy F, Seidel C, Barrantes-
Freer A, Guresir E, Wach J. Association of
quantitative radiomic shape features with
functional outcome after surgery for primary
sporadic dorsal spinal meningiomas. Frontiers in
Surgery. 2023 Dec 19;10:1303128.
https://doi.org/10.3389/fsurg.2023.1303128
Goncalves N, Lubbe DE. Transorbital endoscopic
surgery for sphenoid wing meningioma: long-term
outcomes and surgical technique. Journal of
Neurological Surgery Part B: Skull Base.
2020;81(04):357-68. DOI: https://10.1055/s-0040-
1713854

Pak. J. of Neurol. Surg. — 2025 — 29 (2): 157-163. 161



Muhammad Ibrahim Afridi, et al: A Month in Cross Section: A Case Series of Eleven Sphenoid Wing Meningioma'’s

10. Seaman SC, Zanaty M, Crompton D, Piscopo A, for Medial Sphenoid Wing Meningiomas: A
Ankrah NK, Buatti JM, Greenlee JD, Howard Il MA. Comprehensive Evaluation of Resection Extent,
Case series of sphenoid wing meningioma-What is Visual Outcomes, and Vascular Injury. World
a maximal safe resection?. Neurochirurgie. 2021 Neurosurgery. 2024.
1,67(6):547-55. https://doi.org/10.1016/j.wneu.2024.07.137
https://doi.org/10.1016/j.neuchi.2021.05.001 16. Ouyang T, Zhang N, Wang L, Li Z, Chen J. Sphenoid

11. Park G-O, Park HH, Yoo J, Hong C-K, Oh J. Surgical wing meningiomas: Surgical strategies and
Outcomes of Sphenoid Wing Meningioma with evaluation of prognostic factors influencing clinical
Periorbital Invasion. J Korean Neurosurg Soc. outcomes. Clin Neurol Neurosurg. 2015;134:85-90.
2022;65(3):449-56. https://doi.org/10.1016/j.clineuro.2015.04.016
Doi: https://doi.org/10.3340/jkns.2021.0109 17. McCracken DJ, Higginbotham RA, Boulter JH, Liu Y,

12. Dalle Ore CL, Magill ST, Rodriguez Rubio R, Shahin Wells JA, Halani SH, et al. Degree of vascular
MN, Aghi MK, Theodosopoulos PV, et al encasement in sphenoid wing meningiomas
Hyperostosing sphenoid wing meningiomas: predicts postoperative ischemic complications.
surgical outcomes and strategy for bone resection Neurosurg. 2017;80(6):957-66.
and multidisciplinary orbital reconstruction. J Doi: https://10.1093/neuros/nyw134
Neurosurg. 2021;134(3):711-20. 18. Champagne P-O, Lemoine E, Bojanowski MW.
https://doi.org/10.3171/2019.12.JNS192543 Surgical management of giant sphenoid wing

13. Nassar A, Smolanka V, Smolanka A, Chaulagain D, meningiomas encasing major cerebral arteries.
Devinyak O. Sphenoid wing meningiomas: Neurosurg Focus. 2018;44(4)E12. Doi link:
peritumoral brain edema as a prognostic factor in https://doi.org/10.3171/2018.1.FOCUS17718
surgical outcome. Neurosurg Rev. 2022;45(4):2951-  19. Sughrue ME, Rutkowski MJ, Chen CJ, Shangari G,
9. Doi: https://10.1007/5s10143-022-01816-1 Kane AJ, Parsa AT, et al. Modern surgical outcomes

14. Masalha W, Heiland DH, Steiert C, Kriiger MT, following surgery for sphenoid wing meningiomas:
Schnell D, Heiland P, et al. Management of Medial Clinical article. J Neurosurg. 2013;119(1):86-93.
Sphenoid Wing Meningioma Involving the Doi link: https://doi.org/10.3171/2012.12.JNS11539
Cavernous Sinus: A Single-Center Series of 105  20. Gudik M, Ozduman K, Pamir MN. Sphenoid Wing
Cases. Cancers (Basel). 2022;14(9):2201. Meningiomas: Surgical Outcomes in a Series of 141
https://doi.org/10.3390/cancers14092201 cases and proposal of a scoring system predicting

15. Sahu V, Kumar A, Chheda RM, Raiyani V, Srivastava extent of  resection. World  Neurosurg.
AK, Sardhara J, Maurya VP, Verma PK, Bhaisora KS, 2019;125:e48-59.

Das KK, Mehrotra A. Optimum Surgical Strategies https://doi.org/10.1016/j.wneu.2018.12.175

Additional Information

Disclosures: All respective authors show no conflict of interest.

Ethical Review Board Approval: Ethical approval was obtained from ethical review board of Hayatabad Medical
Complex.

Human Subjects: Waiver of Consent was obtained from the ethical review board of Hayatabad Medical Complex

Conflicts of Interest: As per ICMJE uniform disclosure forms, we the authors declare this:

Financial Relationships: We the author submit that we have no financial stake in the submitted work, nor have
received any aid for it.

Funding: No funding was used.

Data Availability: Any data required will be submitted upon request to the corresponding author
(miafridi8@gmail.com)

Other Relationships: We the authors declare that none relationship exist that may have influenced the submitted
work.

162 Pak. J. of Neurol. Surg. — 2025 — 29 (2): 157-163. http//www.pakjns.org



Muhammad Ibrahim Afridi, et al: A Month in Cross Section: A Case Series of Eleven Sphenoid Wing Meningioma's

AUTHORS CONTRIBUTION
Sr.# Author’s Full Name Intellectual Contribution to Paper in Terms of:
1. Mushtaq 1. Study design and methodology.
2. Sohaib Ali and Sana Umar Afridi, 2. Paper writing.
3. Muhamr‘r?agl Ibrahim Afridi ad Sana 3. Data collection and calculations.
Umar Afridi
Muhammad Ibrahim Afridi and . . .
4. Mahrukh Afreen 4. Analysis of data and interpretation of results.
Sohaib Ali, Tauseef Ullah and . . .
5. Mahrukh Afreen 5. Literature review and referencing.
6. Ehsan Sayyed 6. Editing and quality.

http//www.pakjns.org

Pak. J. of Neurol. Surg. — 2025 — 29 (2): 157-163.

163



