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Individual surgical treatment for pituitary adenoma invading
cavernous sinus via endoscopic endonasal approach

REN Ming, FU Xiaojun, LIU Yabo, LIU Ning, HAN Song, YANG Yakun, ZHANG Lingpeng, YAN Changxiang
( Department of Neurosurgery, Sanbo Brain Hospital, Capital Medical University, Beijing 100093, China)

Abstract:  Objective To explore the endoscopic surgical strategies for pituitary adenomas invading cavernous
sinus, so as to improve surgical safety and tumor resection rate. Methods  Clinical data of 32 cases with pituitary
adenomas invading cavernous sinus surgically treated in our hospital were retrospectively analyzed. Based on preoperative
and postoperative imaging characteristics and intraoperative findings, the clinical classification of pituitary adenomas
invading cavernous sinus was proposed, and the surgical strategies and key points for different invasion types were
summarized. Results  All the 32 patients were diagnosed with invasive pituitary adenomas preoperatively, including 21
cases of primary tumor, 11 cases of recurrent tumor with a history of radiotherapy in 6. All patients had preoperative
examinations including plain and enhanced skull magnetic resonance imaging with navigation sequence, and three-
dimensional computed tomography of brain and bone window imagings. According to the relative positional relationship
between the tumor and the internal carotid artery (ICA) in the cavernous sinus, all the 32 cases were classified into three
types: ICA external superior type (10 cases), ICA external inferior type (6 cases), and ICA external lateral type (16
cases). All patients underwent endoscopic endonasal surgery. Total resection was achieved in 5 cases (15.6% ) of the
ICA external inferior type., near-total resection was performed in 23 cases (71. 9% ), and subtotal resection was
performed in 4 cases (12.5% ) of the ICA external lateral type. Intraoperative findings revealed soft tumor in 21 cases,

moderate texture in 9 and tough in 2. Fibrous septa were observed in 11 cases. Intraoperative cerebrospinal fluid leakage
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occurred in 10 cases and postoperative cerebrospinal fluid leakage occurred in none. After surgery, lumbar drainage was

placed in 6 cases, intracranial infection occurred in 2 and no deaths occurred. The visual acuity and visual field in 19 cases

with preoperative visual impairment and visual field defects got improved to varying degrees after surgery, and

blepharoptosis disappeared in one. Diplopia and abducent nerve paralysis occurred in 10 cases after surgery, but gradually

recovered within one week to one month. Conclusions

For pituitary adenomas invading the cavernous sinus, the ICA

external superior type, ICA external inferior type, and ICA external lateral type are the three common types of invasion.

Incision of the cavernous sinus wall and intratumor septum should follow the principles of from inside outside and along the

“tumor channel” as needed for improving surgical safety and tumor resection rate.

Keywords : Endoscope ; Pituitary adenoma; Cavernous sinus; Invasiveness
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