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Abstract Surgical access to the ventral foramen magnum remains a technical challenge. With large
lesions in this region compressing the brainstem and distorting the regional neurovascular
relationships, formulating a surgical plan and its appropriate execution have crucial
importance in achieving favorable outcomes.While the endoscopic endonasal approaches
have gained increasing attention to access the clivus and the ventral brainstem, foramen
magnum meningiomas are still preferred to be removed via an approach that obviates a
trajectory through thenasopharyngealmucosa. Therefore, the far lateral approach remains
one of the most practical approaches for these challenging lesions. This operative video
demonstrates the use of the far lateral transcondylar transtubercular approach to remove a
large meningioma in the ventral foramen magnum in a 63-year-old male with progressive
cervical myelopathy, presenting as spastic quadriparesis without any cranial nerve
abnormality. Using a right-sided far lateral transcondylar transtubercular approach, the
meningioma was exposed within the cerebellomedullary gutter engulfing the vertebral
artery and distorting the course of the adjacent cranial nerves. Using the different corridors
identified between the vertebral artery, spinal accessory, vagus, and hypoglossal nerves,
multiple angles of attacks to the tumor were established and utilized to resect the lesion. A
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gross total resection was achieved and the patient was neurologically intact without any
neurological deficits. This video demonstrates the importance of understanding the
intricacies of neurovascular anatomy of the cervicomedullary region (i.e., the various
triangles formed between these structures), and the effective use of these corridors to
safely and efficiently remove a challenging ventral foramen magnum meningioma with
neurovascular involvement, while preserving cranial nerve function. The surgical technique
and nuances are described in a step-by-step fashion in this illustrative operative video.
The link to the video can be found at: https://youtu.be/s1dFhuaRSt8.

Fig. 1 (A–C) Preoperative MR imaging. (A) Sagittal gadolinium-enhanced T1-weighted, (B) axial gadolinium-enhanced T1-weighted, and (C)
axial T2-weighted showing an extra-axial lesion located in the region of the foramen magnum and ventral to the lower brainstem, in the lower
one-third of the clivus. The lesion is dural-based and shows bright enhancement and a prominent dural tail (A) consistent with a foramen
magnum meningioma. Flow void signals on the either side of the lesion in the axial imaging (C) show close proximity of the lesion with bilateral
vertebral arteries. (D–F) Postoperative MR imaging. (D) sagittal fat-suppressed postgadolinium T1-weighted, (E) axial fat-suppressed post-
gadolinium T1-weighted, and (F) axial T2-weighted show total resection of the lesion and satisfactory decompression of the brainstem with
intact bilateral vertebral arteries ventral to the medulla. MR, magnetic resonance.
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Fig. 2 (A) Intraoperative image showing the initial tumor exposure through a right far lateral transcondylar transtubercular approach with the
distorted neurovascular anatomy. The tumor engulfs the right vertebral artery (VA) and compresses the cervicomedullary junction medially. The
spinal accessory nerve (XI) is pushed posterolaterally. (B) Intraoperative image showing the surgical field after total resection of the tumor. The
caudal cranial nerves are visualized. Note the 2 bundles of the hypoglossal nerve rootlets converging laterally to enter the hypoglossal canal. The
ventral attachment of the tumor to the clival dura is coagulated to minimize the risk of recurrence. C1, C1 nerve root; R, right; IX,
glossopharyngeal nerve; X, vagus nerve; XII, hypoglossal nerve.
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