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INTRODUCTION

Falcine meningiomas were described by Cushing and Eisenhardt as tumors that arise from the 
falx cerebri and are in contact with the adjacent cortex.[1] They account for 5% of all intracranial 
meningiomas and may also involve the eloquent cortex or vascular structures.[5] In addition, 
distant dural involvement of neoplastic cells often contributes to recurrence. The best treatment 
for meningiomas is gross-total resection, and it is essential to apply certain principles when 
planning and performing meningioma surgery.[2-7] Each of these surgical principles can be 
highlighted using the acronym 1st-time, exposure, bone removal, arachnoid, irrigation, and 
reconstruction (FEBAIR):[2]

	 F-  First-time surgery – essential for total removal and disease control due to preserved 
anatomical structures.[2]

	 E- Exposure – consideration of all of the limits related to the origin and extent of the tumor 
to select the best approach.[2]

	 B- Bone removal – hyperostosis adjacent to the meningioma indicates tumor involvement in 
most cases.[2]
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Background: Falcine meningiomas account for 5% of intracranial meningiomas. They may involve the eloquent 
cortex as well as vascular structures. Gross-total resection with additional margins has been shown to be beneficial 
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Case Description: A  57-year-old patient presented with recurrent frontal headaches that worsened when 
lying down. Magnetic resonance imaging showed a large lesion with homogeneous enhancement attached to 
the anterior third of the falx cerebri at the right frontal lobe, causing significant compression, and suggesting a 
meningioma.

Conclusion: This operative video highlights the application of 1st-time, exposure, bone removal, arachnoid, 
irrigation, and reconstruction principles for safely and effectively removing a large falcine meningioma using the 
“grade zero” concept for maximal resection.

Keywords: Falcine meningioma, Falx cerebri, Grade zero resection, Meningioma, Simpson

www.surgicalneurologyint.com

Surgical Neurology International
Editor-in-Chief: Nancy E. Epstein, MD, Professor of Clinical Neurosurgery, School of Medicine, 
State U. of NY at Stony Brook.

SNI: Neuro-Oncology� Editor 
� Mitsutoshi Nakada, MD  
� Kanazawa University, Ishikawa, Japan Open Access 



Vidaletti, et al.: Falcine meningioma: FEBAIR and “grade zero” application

Surgical Neurology International • 2023 • 14(380)  |  2

	 A-  Arachnoid plane dissection – This is key to 
neurovascular preservation.[2]

	 I- Irrigation – Warm saline helps identify the arachnoid 
plane and hemostasis, avoiding bipolar coagulation.[2]

	 R-  Reconstruction – the final step to prevent 
cerebrospinal fluid fistulas and esthetic disturbances.[2]

Since the seminal work of Simpson, the complete removal 
of the tumor, the dura, and any bone involvement by the 
meningioma has been defined as a grade  I resection.[7] The 
concept of a “grade zero” resection, described by Mooney 
et al., consists of total removal of the tumor combined with 
resection of an additional dural margin of 2  cm, anteriorly 
and posteriorly, to achieve a more radical removal.[3-5,7]

The present article illustrates the application of FEBAIR 
principles for the 1st  time, as shown in an operative video 
case report involving a “grade zero” gross-total resection of a 
falcine meningioma.

CASE DESCRIPTION

This paper presents the case of a 57-year-old woman with 
a history of intense frontal headaches which worsened in 
the decubitus position over the past 6 months. Her medical 
history included hypertriglyceridemia and prediabetes. 
There were no neurological deficits on physical examination. 
The preoperative magnetic resonance imaging (MRI) showed 
a large nodular lesion with homogeneous enhancement 
attached to the falx cerebri at the right frontal lobe region, 
strongly suggesting a diagnosis of meningioma [Figure 1].[6]

Surgical technique

The objective of the surgery was a “grade zero” total tumor 
removal aiming to cure the disease. The senior author 
(CES) operated on the patient by applying the principles of 
meningioma surgery represented by the acronym FEBAIR.[2] 
The case presented here is a 1st-time surgery with preserved 
anatomical structures enabling total removal.

A frontal parasagittal approach with complete and direct 
exposure of the lesion was chosen for this case. The concept of 
grade zero resection includes not only the complete removal 
of the tumor and the coagulation of its dural attachment but 
also the removal of an additional 2–3 cm of the falx cerebri 
anterior and posteriorly from this attachment and inferiorly 
from the superior sagittal sinus.[4-6] Therefore, exposure is 
fundamental to this objective.

The frontal craniotomy was performed superiorly from the 
superior temporal line to avoid the dissection of the temporal 
muscle, superior to the frontal sinus, and laterally from the 
superior sagittal sinus to reduce the risk of injury.

After the craniotomy, the dura-mater was opened in a flap 
manner, with its base turned to the midline, lateral to the 
superior sagittal sinus. The dissection was, then, performed 
using the arachnoid plane, separating the lesion from 
the right frontal lobe, and preserving the adjacent frontal 
drainage veins. Then, debulking of the medial portion of 
the lesion was performed close to its attachment at the falx 
cerebri, using biopsy forceps and a bipolar cautery device. 
This initial maneuver permitted access to the tumoral 
implantation on the right side of the falx cerebri.

Figure 1: Preoperation magnetic resonance imaging with nodular lesion with homogeneous contrast 
enhancement, attached to the falx cerebri at the right frontal lobe region.
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Next, a coagulation of the tumoral implants was performed 
and the tumor attached to the right side of the falx was 
removed, devascularizing the lesion. The dissection was then 
resumed through the arachnoid plane, completely liberating 
the tumor from the right frontal lobe and allowing its 
en bloc removal, thus achieving a Simpson grade II resection 
[Figure  2]. Subsequently, coagulation of the falx was 
performed approximately 2  cm anteriorly and posteriorly 
from the tumoral implant. The removal of the falx was then 
performed, preserving the inferior sagittal sinus as well as the 
superior sagittal sinus, thus completing the total resection 
with safe margins from the dural implant, and allowing a 
grade zero resection [Figure 3].[2,4-6]

The reconstruction was performed through a primary suture 
of the dural flap, maintaining external protection with 
Gelfoam. Then, the bone flap from the frontal craniotomy 
was repositioned and fixed with mini titanium plaques – 
enabling an excellent esthetic result for the cranioplasty.

Postoperative

A postoperative MRI conducted 30 days after the procedure 
showed total resection of the tumor with vascular 
preservation and preservation of the right frontal association 
fascicules in the tractography sequence [Figure  4]. The 
patient was released from the hospital 4 days after the surgery 

Figure 2: Simpson grade II resection.

Figure 3: Simpson “grade zero” resection.

Figure 4: Postoperative magnetic resonance imaging with total tumor resection. (a) Axial, (b) sagittal, 
(c,d) coronal and (e,f) preservation of the frontal association fascicules at the tractography sequence.
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with complete resolution of the preoperative symptoms. She 
returned to her normal professional activities 21  days after 
the surgical procedure, maintaining regular postoperative 
follow-up [Video 1].

The anatomopathological study examined the meningothelial 
meningioma; confirming that the tumor resection was 
performed with a safe margin as evidenced by the absence of 
a tumoral implant in the dura mater sample. The cytogenetic 
study reviewed abnormal cellular lineage, presenting the 
depletion of the short arm of chromosome 18 and the 
depletion of the long arm of chromosome 22 [Figure  5]. 
Cytogenetic abnormalities are related to potentially more 

aggressive biological behavior, corroborating the importance 
of a grade zero resection.[3]

CONCLUSION

Adherence to the principles of meningioma surgery 
represented by the acronym FEBAIR is helpful in achieving 
the best surgical results. Furthermore, the extension of the 
falx resection proposed for falcine meningiomas benefits 
patients by reducing the risk of recurrence.[4,5]
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