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[Abstract] Objective To investigate the effect of neurophysiological monitoring in extended
endoscopic transsphenoidal surgery for cavernous sinus and clivus tumors. Methods We monitored the
oculomotor nerve, trochlear nerve, trigeminal nerve and abducent nerve in 18 patients with cavernous sinus
and clivus tumors by recording the free-electromyography (f-EMG) and triggered-electromyography (t-EMG)
from August 2019 to December 2020. Two needle electrodes were inserted percutaneous into the levator
palpebrae superioris muscle, superior oblique muscle, extraocular rectus muscle and masticatory muscle.
To evaluate spontaneous muscle activity and complex muscle action potentials after cranial nerve
stimulation. We evaluated the safety of cranial nerves and provided objective information for neurosurgeon.
Results All the 18 patients with cavernous sinus and clivus tumors were treated by extended endoscopic
transsphenoidal surgery, including 10 pituitary adenomas, 5 chordomas, 2 craniopharyngiomas and one
cystic schwannoma. Total resection rate achieved 9/18, subtotal resection rate was 4/18, and partial
resection rate was 5/18. There was no postoperative internal carotid artery (ICA) injury and cerebrospinal
fluid leakage. A total of 20 oculomotor nerves, 3 trochlear nerves, 27 trigeminal nerves and 26 abducent
nerves were recorded. There were one patient with left abducent nerve palsy and one patient with right
abducent nerve paresis before surgery. The median follow-up time was 8.63 months, postoperative brain
nerve injury occurred in 2 patients, the brain nerve injury rate was 2/18, all of which recovered 3 months
after surgery. No patients with postoperative impaired trigeminal nerve function. Conclusions Monitoring
of oculomotor nerve, trochlear nerve, trigeminal nerve and abducent nerve in extended endoscopic

transsphenoidal surgery for cavernous sinus and clivus tumors is a safe and effective method. By monitoring
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and evaluating intraoperative f- EMG and t - EMG, neurosurgeons can adjust surgical procedures and

strategies during tumor resection and reduce cranial nerve injuries.

[Key words] Brain neoplasms;  Cavernous sinus;

Cranial nerves; Neurophysiological monitoring
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Table 1.

Clinical data of 18 patients with cavernous sinus and clival tumors
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Figure 1 A 47-year-old female (Case 4), clinical diagnosis was pituitary adenoma. Extended endoscopic transsphenoidal surgery for
resecting the pituitary adenoma. f-EMG and t-EMG of right trigeminal nerve and abducent nerve were monitored during operation, and
the tumor was removed totally. There were no neurological defects and it was confirmed by pathology as pituitary adenoma
postoperatively ~ Preoperative coronal and sagittal enhanced T,WI showed intrasellar, suprasellar, right cavernous sinus lesions (arrows
indicate; Panel la, 1b). Coronal and sagittal enhanced T /WI 6 months after operation showed total tumor resection (Panel lc, 1d). HE
staining showed round cells in small foci were arranged in flake or pseudochrysanthemum. The cell size and shape were consistent, and

the atypia was not obvious, it was confirmed with pituitary adenoma (Panel le). X 100 Reticular fiber staining showed the reticular

fiber scaffold was broken and damaged (Panel 1f). x200
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Figure 2 A 33-year-old female patient (Case 6), clinical diagnosis was chordoma. Extended endoscopic transsphenoidal surgery
for chordoma was performed. f-EMG and t-EMG of left oculomotor nerve, trigeminal nerve and abducent nerve were monitored
during operation, and the tumor was totally removed. The left abducent nerve paralysis occurred postoperatively and returned to
normal after 3 months postoperatively. The postoperative pathology confirmed chordoma Preoperative axial, coronal and sagittal
enhanced T WI showed a huge space occupying lesion in posterior clinoid process and clivus (arrows indicate). The suprasellar
cistern was occupied, and optic chiasm was compressed and moved up (Panel 2a-2c¢). Axial, coronal and sagittal enhanced T,WI
18 months after postoperation showed total tumor resection (Panel 2d-2f). HE staining showed the tumor cells were distributed in

flakes, in which large vacuole cells were scattered, and the myxoid degeneration could be seen in some areas. X 100 (Panel 2g)
and X400 (Panel 2h)
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Figure 3 A 21 - year-old male (Case 12), preoperative biopsy confirmed with craniopharyngioma. Extended endoscopic
transsphenoidal, clivus and ethmoid sinus approach surgery for craniopharyngioma resection was performed. Bilateral trigeminal
nerve and abducent nerve were monitored by f-EMG and t-EMG during operation. The tumor was completely removed. There
was no cerebral nerve dysfunction postoperatively. It was confirmed as ameloblastic craniopharyngioma by pathology
Preoperative axial and sagittal fat supression enhanced T, WI showed uneven strengthening lesions in occipital clivus, sphenoid
body, sphenoid sinus and posterior ethmoid sinus (arrows indicate; Panel 3a, 3b). Preoperative sagittal enhanced reconstruction
CT showed calcific lesions in occipital clivus, sphenoid body, sphenoid sinus and ethmoid sinus (arrow indicates, Panel 3c).
Axial T,WI, contrast-enhanced digital subtraction T,WI, and sagittal fat supression enhanced T,WI 3 months after postoperation
showed total resection of the tumor (Panel 3d-3f). HE staining showed calcification and squamous cells arranged in palisade and
vortex around the tumor cells, stellate reticular structure and wet keratosis could be seen in some of the tumor cells. It was
confirmed with ameloblastic craniopharyngioma. X100 (Panel 3g) and X200 (Panel 3h)
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