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ABSTRACT

INTRODUCTION: Meningiomas are among the most common primary brain tumors, generally following a 
benign course, and account for about 40% of central nervous system tumors. These tumors can develop in var-
ious locations, depending on the origin of the altered meningothelial cells within the arachnoid layers. For 
this reason, there are numerous classification systems for meningiomas, with the most significant factors be-
ing tumor location and histological type. Cavernous sinus meningiomas are quite rare, occurring at a rate of 
approximately 2 cases per 100,000 people annually. The majority of tumors in the cavernous sinus are of men-
ingeal origin.

Treatment options include microsurgical resection, with the goal of maximal tumor extirpation, although the 
delicate area of   the cavernous sinus rarely allows for radical surgery. Other literature suggests that stereotac-
tic radiosurgery (SRS) is an alternative method of treatment. This type of treatment is overtreated in processes 
with small tumor volume, which is not applicable in the presented clinical case due to the larger tumor volume.

CASE PRESENTATION: We present the case of a 49-year-old woman with a clinical presentation of double vi-
sion, difficulty focusing on objects, and mild ptosis of the left eyelid. Magnetic resonance imaging revealed a 
lesion in the left cavernous sinus, consistent with a cavernous sinus meningioma. The chosen treatment was 
microneurosurgical resection via a left pterygoid approach, combined with superior lateral orbitotomy and an-
terior clinoidectomy. Extradural access to the cavernous sinus allowed for a subtotal resection of the tumor.

RESULTS: Postoperatively, the neurologic status worsened on the part of the oculomotor nerves, and the pa-
tient was discharged from the neurosurgery department with evidence of complete ophthalmoplegia.

CONCLUSION: The aim of this case report is to present the features of microsurgical access to the cavernous si-
nus, to compare the surgical treatment with radiosurgery, and the possibilities of postoperative complications. 
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INTRODUCTION WITH 
LITERATURE REVIEW
The parasellar region, located around the sel-

la turcica, is challenging for microneurosurgical ap-
proaches due to the complexity of the anatomical 
structures it encompasses (1,2). This area is often af-
fected by various lesions, including inflammatory 
processes, vascular diseases, and tumors. Parasel-
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the patient visited an ophthalmologist regarding the 
symptoms described above, and during the examina-
tion, reduced vision of the left eye was detected. The 
patient was referred to a neurologist, where, after a 
neurological examination, it was found that the left 
pupil was less responsive to light stimuli, indicating 
a damage to the oculomotor nerve, as well as a slight 
downward and lateral deviation of the left eye. Tests 
for latent paresis were negative, and the patient ex-
hibited no disturbances in muscle tone, gait, or co-
ordination. Tendon-periosteal reflexes and sensory 
functions were preserved.

From the performed MRI, a tumor formation 
was established in the axillary and coronary sections, 
which in the T2 sequence has a hyperdense path and 
is located in the area of the left cavernous sinus with 
dimensions of about 2.26/2.18 cm measured in ax-
ial sections. Contrast-enhanced T2 sequences with 
intravenous gadolinium contrast demonstrate a ho-
mogeneously contrast-enhanced meningioma mass 
(Fig. 1, A and B). The main treatment for the pa-
tient was microneurosurgical resection of the tumor 
of the cavernous sinus, by means of pterional access 
extended with upper lateral orbitotomy and anteri-
or clinoidectomy on the left. Subtotal removal of the 

lar meningiomas are a common finding in this area, 
typically classified as WHO grade I, indicating their 
benign nature (3,4,5,6). Diagnosing cavernous sinus 
meningiomas involves conducting computed tomog-
raphy (CT) and magnetic resonance imaging (MRI) 
scans of the brain. Preferred surgical approaches for 
these tumors include microneurosurgical extirpa-
tion through a classical pterional approach or ex-
tended endonasal transsphenoidal surgery (6). In mi-
crosurgical resection, the main focus is on the max-
imum degree of resection and reducing the risk of 
recurrence, with maximum preservation of neuro-
logical functions (1,2,5,7,8). In our clinical case, we 
chose the microsurgical resection through a pterion-
al approach extended with a superior lateral orbitot-
omy and an anterior clinoidectomy, which provided 
us with a good extradural corridor to the meningio-
ma formation. 

CLINICAL CASE PRESENTATION
A 49-year-old woman with a history of dou-

ble vision, difficulty focusing on objects, and tran-
sient headache, beginning about three months ago, 
was admitted to the neurosurgery department after 
CT and MRI of the brain. Prior to hospitalization, 

Fig. 1. (A and B). MRI of the brain with administration of intravenous contrast material (gadolinium). Figure A shows, 
in an axial projection of T2 sequence, a hyperintense tumor formation homogeneously taking up contrast material (blue 

arrow). Figure B presents a coronal view of a meningioma located in the area of the left cavernous sinus (red arrow).
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tumor mass was achieved during the surgical inter-
vention. According to the Simpson classification, it 
represents class II tumor excision. The detailed as-
sessment of the intraoperative resection was most ac-
curately presented by means of an MRI of the brain 
taken three months after the surgical intervention. 
T2 sequences without administration of intravenous 
contrast showed tumor dimensions of about 1.17/1.20 
cm (Fig. 2).

Histological verification confirmed the diag-
nosis of a cavernous sinus meningioma fibrous vari-
ant, which is a slow-growing WHO grade I tumor. 
These tumors are benign in 80% of the cases, with 
clinical observation being the primary management 
approach and radiosurgery used less frequently. The 
Ki-67 proliferative index was below 1%. Fibrous me-
ningioma is characterized by spindle cells with few 
or no whorls or meningothelial nests, often featuring 
thick bundles of collagen (Fig. 3).

Postoperatively, the patient recovered well, was 
extubated postoperatively, and was clearly conscious, 
contact and adequate, but with impossible eye reflex-
es. She was discharged from the hospital on the sev-

enth postoperative day, and the neurological status 
from the side of the cranial nerves showed complete 
ophthalmoplegia of the left eye with preserved facial 
sensation. Three months after the surgical interven-
tion, the neurological status was unchanged.

DISCUSSION
Cavernous sinus tumors present a serious chal-

lenge, with WHO grade I meningiomas being the 
most common, although many tumors adjacent to 
the parasellar region could invade the cavernous si-
nus. Such can be trigeminal nerve schwannomas, pi-
tuitary adenomas, chordomas, and chondrosarco-
mas (3,9,10). In our clinical case, we present a fibrous 
variant of meningioma invading the left cavernous 
sinus. From a histological point of view, this type of 
tumor is common and the diagnosis is based on the 
monomorphic appearance of oval cells and single 
psammoma bodies. A fibrous meningioma consists 
of spindle-shaped cells that form parallel and inter-
secting bundles or storiform whorls. Nuclei are hy-
perchromic and spindle-shaped (11,12).

In terms of differential diagnosis, it is impor-
tant to differentiate it mostly from schwannoma or 
solitary fibrous tumor, as well as from hemangioperi-
cytoma, but it is positive for meningothelial markers 
and EMA, as well as negative for STAT6.

Fibrous meningiomas are NF2 mutated and 
more commonly located in the convexity, falx, or 
tentorium.

Fig. 2. Native MRI image of the brain taken three months 
after the surgical intervention, where a significantly 

smaller meningioma formation can be seen in the area of ​​
the left cavernous sinus.

Fig. 3. Fibrous meningioma with collagen bundles, as 
well as occasional psammoma bodies and scattered 

meningothelial cells (H&E stain, original magnification 
X100).
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Surgical approaches to the area of the cavernous 
sinus have seen significant progress in recent years, 
especially after the improvement of microneurosur-
gical access techniques and the introduction of 360o 
accesses to the cavernous sinus through the endo-
nasal endoscopic route (3,10,11,12). Despite the im-
provement of the surgical technique, the literature 
data indicate that the iatrogenic trauma on the crani-
al nerves passing through the cavernous sinus is too 
great, even if their integrity was preserved; in a large 
percentage of cases their function was permanently 
damaged (13). For meningiomas invading the cav-
ernous sinus, the preferred method of treatment, es-
pecially after the introduction of MRI of the head, is 
stereotactic radiosurgery, which provides high local 
tumor control and significant improvement of crani-
al nerve functions.

Scientific reports from large randomized clini-
cal trials confirm that stereotactic radiosurgery gives 
good results for tumors up to 3 cm in size, even in 
cases without histological verification. Preserving 
the integrity of the optic nerve and maintaining un-
impaired vision play an important role for the pa-
tient’s quality of life, making iatrogenic damage a sig-
nificant concern during radiosurgery. Studies indi-
cate that the application of up to 10 Gy in close prox-
imity to the optic nerve does not impair its function 
(4,7,13). In our patient, we preferred to use a classical 
surgical technique due to the tumor size being too 
large for radiosurgery.

The surgical anatomy of the area is key to pre-
serving the function of the oculomotor nerves and 
the cavernous segment of the carotid artery. Impor-
tant for surgical access is the dura, which covers the 
upper surface of the anterior clinoid process, outlines 
the optic trunk and forms the anteromedial part of 
the distal dural ring, which merges with the proxi-
mal dural ring radiating to the diaphragm of sella 
turcica. The dural membrane that covers the lower 
edge of the anterior clinoid process makes a medial 
extension to surround the cavernous segment of the 
carotid artery and form the proximal dural ring and 
the carotid circummotor membrane, forming the an-
terior part of the roof of the carotid sinus (4). Careful 
and stepwise dissection of the dura along the anterior 
clinoid process is essential, and its drilling with a di-
amond bur provides a good corridor to carotid sinus 
tumors. The ophthalmic artery is the first branch of 

the supraclinoid segment of the cavernous segment 
of the carotid artery, necessitating careful manipula-
tion and coagulation in this section (4,6,14).

The surgical technique involves rotating the 
head 20 degrees to the contralateral side and fixing it 
on a three-point holder. A frontotemporal cranioto-
my is performed in one plane parallel to the anterior 
cranial fossa, combined with a superior lateral orbi-
totomy and extradural drilling of the anterior clinoid 
process, which allows early decompression of the 
optic nerve, devascularization of the meningioma, 
identification of the cavernous segment of the carotid 
artery, resulting in good surgical control over impor-
tant anatomical structures (4,15). Our case and the 
literature data indicate that the cranial nerves pass-
ing through the carotid sinus are in most cases en-
tangled in the tumor and their preservation during 
microsurgical dissection is practically impossible.

CONCLUSION
Our case report shows a rare anatomical local-

ization of meningiomas at the skull base. It aims to 
show the surgical technique for extirpation of such 
tumors and the possible postoperative complica-
tions. In case of small tumor volume, stereotactic 
radiosurgery is the recommended method of treat-
ment. Complications after this type of surgery are 
most commonly associated with the following symp-
toms: diplopia and ptosis of the eyelid, paralysis of 
the nervus oculomotorius, nervus trochlearis, and 
nervus abducens, and hypoesthesia on the respective 
half of the face from involvement of V1 of the nervus 
trigeminus, which also occurred in the clinical case 
we presented. Very rarely, thrombosis of the cavern-
ous segment of the carotid artery can occur, which 
was not seen in the case presented. 

REFERENCES
1.	 Beer-Furlan A, Priddy BH, Jamshidi AO, Shai-

khouni A, Prevedello LM, Ditzel Filho L, et al. 
Improving Function in Cavernous Sinus Me-
ningiomas: A Modern Treatment Algorithm. 
Front Neurol. 2020 Jul 24;11:652. doi: 10.3389/
fneur.2020.00652.

2.	 Gatto F, Perez-Rivas LG, Olarescu NC, Khande-
va P, Chachlaki K, Trivellin G, et al. Diagnosis and 
Treatment of Parasellar Lesions. Neuroendocrinol-
ogy. 2020;110(9-10):728-39. doi: 10.1159/000506905.



56 Scripta Scientifica Medica, 2024;56(1):52-56
Medical University of Varna

Surgical Treatment and Pathohistological Characteristics of Cavernous Sinus Meningioma

3.	 Graillon T, Regis J, Barlier A, Brue T, Dufour H, 
Buchfelder M. Parasellar Meningiomas. Neu-
roendocrinology. 2020;110(9-10):780-96. doi: 
10.1159/000509090.

4.	 Starnoni D, Tuleasca C, Levivier M, Daniel RT. 
Surgery for clinoidal meningiomas with cavernous 
sinus extension: Near-total excision and chiasmo-
pexy. Acta Neurochir (Wien). 2022 Sep;164(9):2511-
5. doi: 10.1007/s00701-022-05281-z.

5.	 He W, Liu Z, Zheng D, Xu C, Jie D, Tang L, et al. 
Management of cavernous sinus meningiomas: 
Clinical features, treatment strategies, and long-
term outcomes. Asian J Surg. 2024 Mar;47(3):1366-
77. doi: 10.1016/j.asjsur.2023.12.002.

6.	 Mastantuoni C, Cavallo LM, Esposito F, d’Avella E, 
de Divitiis O, Somma T, et al. Midline Skull Base 
Meningiomas: Transcranial and Endonasal Per-
spectives. Cancers (Basel). 2022 Jun 10;14(12):2878. 
doi: 10.3390/cancers14122878.

7.	 Santacroce A, Tuleasca C, Liščák R, Motti E, 
Lindquist C, Radatz M, et al. Stereotactic Radio-
surgery for Benign Cavernous Sinus Meningio-
mas: A Multicentre Study and Review of the Litera-
ture. Cancers (Basel). 2022 Aug 22;14(16):4047. doi: 
10.3390/cancers14164047.

8.	 Corniola MV, Roche PH, Bruneau M, Cavallo 
LM, Daniel RT, Messerer M, et al. Management of 
cavernous sinus meningiomas: Consensus state-
ment on behalf of the EANS skull base section. 
Brain Spine. 2022 Jan 21;2:100864. doi: 10.1016/j.
bas.2022.100864.

9.	 Salunke P, Karthigeyan M, Rajasekhar R, Singh A, 
Wankhede LS. Revisiting Surgery in the Current 
Era of Gamma Knife for Cavernous Sinus Lesions. 
Neurol India. 2022 Mar-Apr;70(2):563-573. doi: 
10.4103/0028-3886.344638.

10.	 Najera E, Ibrahim B, Muhsen BA, Ali A, Sanchez 
C, Obrzut M, et al. Blood Supply of Cranial Nerves 
Passing Through the Cavernous Sinus: An Ana-
tomical Study and Its Implications for Microsur-
gical and Endoscopic Cavernous Sinus Surgery. 
Front Oncol. 2021 Oct 8;11:702574. doi: 10.3389/
fonc.2021.702574.

11.	 Valencia-Ramos C, Arroyo Del Castillo JG, Aragon 
JF, Eguiluz-Mendez AG, Guinto-Nishimura GY, 
et al. Prognostic Factors in the Surgery of Clinoi-
dal Meningiomas. Cureus. 2023 Jun 8;15(6):e40122. 
doi: 10.7759/cureus.40122.

12.	 Ding J, Liang B, Deng L, Nie E, Lu Y, Huang JH, et 
al. Pterional Craniotomy With Anterior Clinoidec-
tomy for the Resection of a Sphenoid Ridge Menin-
gioma: A Case Report and Two-Dimensional Op-
erative Video. Cureus. 2023 Nov 25;15(11):e49379. 
doi: 10.7759/cureus.49379.

13.	 Veldeman M, Rossmann T, Vartiainen N, Niemela 
M. Subtemporal approach for cavernous sinus me-
ningiomas - Simple and effective. Surg Neurol Int. 
2023 Jan 20;14:16. doi: 10.25259/SNI_1012_2022.

14.	 Feng M, Xu D, Wang G, Wang F, Guo F. Clinico-
pathological Features and Microsurgical Man-
agement of Lesions Located in the Cavern-
ous Sinus: Analysis of 66 Cases. Turk Neuro-
surg. 2020;30(2):171-7. doi: 10.5137/1019-5149.
JTN.24341-18.3.

15.	 Nagaraja CT, Ramalingaiah AH, Arimappamagan 
A, Mitra S, Shukla D, Srinivas D, et al. Spec-
trum of Surgically Resected Lesions of the Cav-
ernous Sinus: A Neuropathologic Audit. J Neu-
rosci Rural Pract. 2022 Aug 7;13(3):495-509. doi: 
10.1055/s-0042-1750707.


