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This case report describes a 65-year-old female with tuberculum sellae meningioma presenting with progressive visual impairment. A pterional craniotomy with extradural anterior clinoidectomy enabled tumor resection and optic nerve decompression. Microsurgical techniques achieved gross-total resection without vascular complications. This report highlights the surgical nuances and importance of early optic nerve decompression for skull base neurosurgeons managing complex meningiomas.

Keywords: tuberculum sellae meningiomas, skull base meningioma, video article, intra-tumoral debulking, gross total resection


Introduction

Tuberculum sellae (TS) meningiomas account for 5–10% of all intracranial meningiomas.

The most common presentation is visual disturbance (80%) (1). The TS and the optic complex share an intimate relationship. TS meningiomas compress the optic nerve and chiasm, and invasion is quite common. The origin is usually asymmetric and corresponds to the optic field defect. The other symptoms include seizures, headaches, frontal lobar signs, and other cranial nerve deficits (1, 2).



Case description

We present the case of a 65-year-old female with a previous history of hypertension and breast cancer, treated with surgery and 21 sessions of radiosurgery, who presented to our department due to 3 years of headaches and progressive visual impairment, having started in the right eye. On physical examination, the patient showed functional blindness and normal pupillary function to light tests. No further neurological deficits were identified.

Gadolinium-enhanced magnetic resonance imaging (MRI) demonstrated the presence of a sellar lesion with extension to the suprasellar cistern (33 cm × 30 cm × 25 cm), compressing optic chiasm and the optic nerves, particularly on the right side, with vascular encasement of the ipsilateral internal carotid artery (ICA) (Figure 1). CT scan showed a relationship with tubercullum sellae and the presence of calcification within the lesion.
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FIGURE 1. Gadolinium-enhanced MRI shows a sellar lesion with extension to the suprasellar cistern (33 cm × 30 cm × 25 cm), compressing optic chiasm and the optic nerves, particularly on the right side, with vascular encasement of the ICA.


No endocrine abnormalities were detected.

Surgery was addressed on the right side using a standard pterional craniotomy with minipeeling of the middle cranial fossa and extradural anterior clinoidectomy (3) (Video 1). This maneuver allows early devascularization and decompression of the optic canal. At the same time, it also gives the possibility of decompression of the optic nerve and proximal vascular control during the intradural stage of surgery (4). Once the dura is open, the splitting of the sylvain fissure is performed from distal to proximal as preferred for the senior author and for accurate localization of the ICA by early identification of its terminal branches. The lesion, as well as the vascular encasement of the ipsilateral ICA and compression of the optic apparatus became evident. Proceeding with microsurgical maneuvers and an ultrasonic aspirator, the lesion was centrally debulked and dissected away from surrounding neurovascular structures. The interoptic, optic-carotid, and carotid-oculomotor triangles were utilized as surgical corridors. Ipsilateral posterior communicating and anterior choroidal arteries were carefully dissected and preserved. The pituitary stalk was identified and preserved within the tumor as it was being resected. The contralateral optic nerve and ICA were released from the tumor and remained uninjured. Finally, the lesión was detached from the TS, its implantation coagulated, and the resection was completed.


Video 1. 0:16-Sylvian dissection; 1:45-Dissection of plane around the tumour using bipolar, micro-scissors and suction; 2:25-ipsilateral optic nerve and internal carotid artery dissected free; 3:18-plane around the ICA dissected free; 4:17-CUSA used to internally debulk tumour; 7:34-meningioma removed en masse; 8:16-hemostasis.

https://youtu.be/R3NEHBkqNNM


Transient diabetes insipidus was diagnosed in the immediate postoperative course. No further treatment was needed.

Postoperative contrast-CT scan demonstrates complete resection with preservation of the main vascular supply and no ischemic nor hemorrhagic complications (Figure 2).
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FIGURE 2. Postoperative contrast-CT scan demonstrates complete resection with preservation of the main vascular supply and no ischemic nor hemorrhagic complications.


On postoperative day 6, the patient was discharged home without new neurological deficits or cerebrospinal fluid (CSF) fistula.

Pathology was consistent with World Health Organization grade I meningioma; therefore, postoperative treatment with radiosurgery was discouraged. It was decided to base the follow-up on imaging modalities only.

At 3 months follow-up, the patient refers no visual improvement. Computerized visual field evaluation remains to be done.



Discussion

TS meningiomas have been traditionally considered together with planum sphenoidale meningiomas as part of the same group (5). However, true TS meningiomas generally lift the optic complex superiorly, whereas planum sphenoidale meningiomas push them postero-inferiorly. This becomes relevant intra-operatively wherein TS meningioma devascularization involves dissection of branches from the superior hypophyseal arteries (6, 7).

An MRI brain is done with contrast to study the tumor morphology and surgical planning (8). Hayashi et al. (9) recently demonstrated the ability to predict firm adhesions between the tumor and the optic nerve via the fast imaging employing steady state acquisition (FIESTA) sequence, a potential complication for surgery.

Preoperative computed tomography is essential to study bony anatomy and tumor calcifications (10).

Clinical presentation in this case is consistent with the findings in the literature. The majority (60–90%) of patients with this type of tumor present with visual defects at diagnosis (11).

Endocrine abnormalities are found in 8.4% (12). New permanent postoperative impairment of anterior pituitary function is very low (13). Postoperative diabetes insipidus, present in this case, was transient and required no further treatment.

Many transcranial approaches have been described in the past. A unilateral approach yields acceptable results (14). Accordingly, we perform a standard pterional craniotomy on the right side—the side where vision was worse (14).

This strategy combines the benefits of the two main approaching modalities regarding surgical treatment of TS meningiomas: skull base and vascular approaching modalities. The former implies removing bone to prevent brain retraction; the latter relies on early identification of vascular anatomy and proximal vascular control (15).

Some authors reported less satisfying visual outcomes with the pterional-transsylvian route when compared with lateral subfrontal access through a skull base approach (14).

Postoperative visual deterioration or non-improvement is a persistent problem with TS meningiomas. Even though a computerized visual field evaluation remains to be held, the patient presented in this article experienced no improvement in visual function. Considering that we proceed according to the literature that supports clinoidectomy and decompression of the optic nerves when there are tumors involving the optic complex, we believe the lack of improvement may also be related to the time elapsed since the onset of symptoms (16).

When analyzing endoscopic versus transcranial approaches, approaching from below has the advantage of early devascularization with 270-degree visibility and superior hypophyseal and anterior cerebral artery (ACA) preservation. The main disadvantage of the endoscopic endonasal approach (EEA) is CSF leak risk. The other limitations are poor superior and lateral (to optic canal) access, restricted freedom of movement, and low vascular control (17).

Anosmia is a common complication.

De Divitiis et al. (18) described some clear criteria to propose EEA: small or medium-size midline tumors with limited dural attachment and no vascular encasement or calcifications. Fatemi et al. (19) described guidelines for EEA: small midline tumors, no extensive dural involvement, no vascular invasion, and no calcifications. Bowers et al. (20) was similar but suggested to avoid EEA if there is lateral extension beyond carotid arteries even without vascular encasement/invasion.

Schwartz et al. (21) considered lateral extension beyond ICA/encasement/involvement of ACA or optic Magill et al. (22) published the results of two centers, one more experienced in endoscopic approach and the other in transcranial approaches, that failed to show a significant difference in visual outcome between EEA and transcranial approach. They concluded that the surgical approach must always be tailored to each patient based on multiple factors in play.

The rationale underlying the chosen approach is supported by tumor size, extension, optic apparatus involvement, vascular encasement, and the low incidence of CSF fistula through the transcranial route, according to the available literature (23) presented in this article.



Conclusion

Meningiomas are the most common intracranial extra-axial tumors. TS meningiomas remain a challenge for neurosurgeons due to their relation with vital neurovascular structures. A high level of suspicion is crucial for early diagnosis to assure the most favorable visual outcome and achieve gross total resection. When considering surgical treatment, addressing tumor size, compression/engulfing of the optic apparatus, invasion of the optic canal, and vascular encasement is of outmost importance to decide the most suitable approach. In this regard, the neurosurgeon treating this kind of tumor must have the experience and skills to execute safe and accurate complex skull base and vascular techniques.
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