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Application of endoscopic transnasal approach combined with microscopic
craniotomy in complex skull base tumors with nasal cranial communication
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[Abstract] Objective To explore the efficacy and safety of endoscopic transnasal approach
combined with microscopic craniotomy in the stimultaneous resection of complex skull base tumors with
nasal cranial communication, and the protective effect of vascular anastomosis technology in the internal
carotid artery (ICA). Methods and Results From January 2020 to December 2022, the Department of
Neurosurgery of Tianjin Huanhu Hospital used endoscopic transnasal approach combined with microscopic
craniotomy to treat 9 patients with complex skull base tumors with nasal cranial communication at the same
time, while 6 patients were protected by identifying, exposing and shifting the ICA during the craniotomy,
and 3 patients underwent petrosal segment of the ICA-radial artery (RA)-bed segment of the ICA bypass on
the basis of ICA protection. Among the 9 patients, 8 cases underwent total tumor resection, and one case
underwent partial tumor resection; 8 cases [Glasgow Outcome Scale (GOS) level 5] resumed daily life and
work at 2 weeks after surgery, one case (GOS level 4) had decreased vision on the affected side but had self-
help, and only one case developed intracranial infection 3 d after surgery. Conclusions Endoscopic
transnasal approach combined with microscopic craniotomy for simultaneous resection of complex skull base
tumors with nasal cranial communication has a definite therapeutic effect and no serious complications, the
application of intraoperative ICA protection and vascular anastomosis technology can effectively reduce
intraoperative bleeding and postoperative complications.

[Key words] Skull base neoplasms; Endoscopy; Neurosurgical procedures; Carotid artery,
internal; Cerebral revascularization
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Figure 1 Preoperative imaging findings 3D -reconstruction CT of blood vessels showed the tumor surrounding the cavernous sinus
segment of the right ICA (Panel 1a). 3D-reconstruction CT skull base bone showed the hyperplasia of the anterior clinoid process (Panel
1b). Anterior-posterior DSA showed the balloon temporarily blocked the blood flow of the right ICA, and no signs of limb weakness,
anesthesia, aphasia or changes in consciousness occurred within 30 min. The left ICA compensated well to the right anterior circulation
through the anterior communication artery of the Willis circle, and the BOT test was negative (Panel 1c). Anterior-posterior DSA showed
anastomosis between the radial artery (shallow location) and ulnar artery (deep location) diverging from the brachial artery and supplying

blood to the forearm (Panel 1d).
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Figure 2
the right parasellar tumor, the middle skull base bone and the anterior bed process, open the proximal and distal ring of the ICA,
(purple indicates) between the optic nerve and the ICA for endoscopic

expose and free the ICA to the right, and insert a sponge ball
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Intraoperative identification of ICA and vascular bypass surgery Craniotomy was performed under a microscope to remove

indication of the ICA recess (Panel 2a). Endoscopic visualization of the ICA exposed and displaced after craniotomy through nasal
approach (Panel 2b). The ICA with both ends of the tumor blocked was seen during craniotomy (Panel 2¢). The anastomosis of ICA
petrosal segment-RA-bed segment was observed by 3D-reconstruction CT of skull base bone and blood vessels after bypass surgery. It
can be seen that both ends of the transplanted RA were anastomosed to the ICA bed segment (thick arrow indicates) and the rock
segment (thin arrow indicates, Panel 2d). Anterior-posterior DSA of bypass surgery showed smooth blood flow of anastomotic vessels

(Panel 2e). 3D-reconstruction CT of blood vessels after bypass surgery showed the transplanted RA (purple indicates, Panel 2f).
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