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Transcript
This is a case of an endoscopic endonasal approach for 

invasive corticotroph pituitary adenoma. This 37-year-old 
woman presents with typical Cushing’s syndrome, and the 
diagnostic tests show compatible with Cushing’s disease. 
Here you can see the tumor occupy the whole sphenoid 
sinus with invasion into right cavernous sinus. Right ICA 
is completely encased (0:29). Here the animation (0:39) 
shows the anatomy of cavernous sinus and relationship of 
lesions to the surrounding neurovascular structures. The 
tumor is very invasive and occupies all compartments of 
right-side cavernous sinus. Here we can see the intraopera-
tive positioning (0:53). Partial resection of right middle tur-
binate and ethmoidectomy (0:57) are performed for better 
visualization and exposure. The rescued flap (1:06) is per-
formed on left side followed by posterior nasal septectomy. 
Next shows right pterygopalatine fossa is exposed (1:16). 
The tumor in left sphenoid sinus can be removed by care-

ful peeling. The Doppler is used to localize right clinoid 
segment of ICA (1:25). Right lateral recess of sphenoid si-
nus is occupied by the tumor (1:33). Partial transpterygoid 
approach is needed for tumor removal. Here we can see 
right vidian nerve (1:38). The palatovaginal artery which 
leads to vidian nerve (1:45) is controlled and cut to al-
low mobilization of structures inside the pterygopalatine 
fossa. Here we can see the vesalius vein (1:55), which con-
nects the cavernous sinus and the pterygoid plexus. Severe 
oozing may be encountered while removing tumor in the 
depth of vidian canal. Here we can identify the maxillary 
strut that separates the V2 from the V1 (or superior or-
bital fissure). The maxillary strut is a constant landmark 
to localize the anterior border of the lateral compartment 
of cavernous sinus (2:12). The feather knife is used to 
open the dura anteriorly (2:15). Care should be taken for 
prevention of avulsion injury from cavernous ICA. Two-
suctions technique is efficient to remove the soft tumor. 
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This is a 37-year-old woman who presented with weight gain, a moon-shaped face, and muscle weakness for 4 months. 
Cushing’s disease was confirmed after a series of diagnostic tests. MRI demonstrated a pituitary macroadenoma with 
right cavernous sinus invasion and encasement of the right ICA. An endoscopic endonasal approach was performed, 
and gross-total resection could be achieved without injury of the cranial nerves. The Cushing’s syndrome improved 
gradually after the surgery. Histopathology revealed a corticotroph adenoma. In this surgical video, we demonstrate 
the strategies of tumor resection according to a surgical anatomy-based classification of the cavernous sinus from an 
endonasal perspective.

The video can be found here: https://youtu.be/aNXFRdGfjpI.
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Now we proceed to the lateral compartment of cavernous 
sinus (2:28). It is always challenging to mobilize the ICA 
medially. The abducens nerve should be identified early 
on to prevent injury during tumor resection (2:45). The 
other cranial nerves in the lateral compartment include 
oculomotor nerve, trochlear nerve, and V1. The branch-
es of inferior lateral trunk need to be carefully identified 
and controlled. Here the inferior compartment is exposed, 
which represents the space anterior to the vertical segment 
of cavernous ICA. Sympathetic plexus can be identified 
here, which usually conjoint with abducens nerve laterally 
(3:08). Next, we will proceed to superior (or medial) com-
partment of cavernous sinus. Here we dissect out the me-
dial wall of cavernous sinus from the ICA (3:19). Careful 
resecting the medial wall and the ligaments attached on it 
can further mobilize ICA laterally and completely expose 
the oculomotor triangle. Here we can see the interclinoid 
ligament and the oculomotor nerve can be identified later-
ally (3:45). Here we can see the dura defect, and this is the 
site where tumors extending into the posterior fossa (3:50). 
Next the case proceeds to the posterior compartment of 
cavernous sinus. Posterior compartment is the space just 
behind the vertical segment of cavernous ICA. After pen-
etrating out two layers of dura, the abducens nerve can be 
identified at the bottom of posterior compartment (4:09). 
Since right ICA and cavernous sinus are exposed, a res-
cued nasal septal flap is harvested and covered on the dura 
defect. The free middle turbinate flap is covered on the 
debrided septum. Here we can see the postop result with 
complete treatment. The patient’s postop cranial nerves 
functions are well preserved without any deficit and she is 
under remission status now.

References
 1.  Cohen-Cohen S, Gardner PA, Alves-Belo JT, Truong HQ, 

Snyderman CH, Wang EW, et al: The medial wall of the 
cavernous sinus. Part 2: Selective medial wall resection in 50 
pituitary adenoma patients. J Neurosurg 131:131–140, 2019

 2.  Fernandez-Miranda JC, Zwagerman NT, Abhinav K, Lieber 
S, Wang EW, Snyderman CH, et al: Cavernous sinus com-
partments from the endoscopic endonasal approach: anatomi-
cal considerations and surgical relevance to adenoma surgery. 
J Neurosurg 129:430–441, 2018

 3.  Koutourousiou M, Vaz Guimaraes Filho F, Fernandez-Miran-
da JC, Wang EW, Stefko ST, Snyderman CH, et al: Endo-
scopic endonasal surgery for tumors of the cavernous sinus: a 
series of 234 patients. World Neurosurg 103:713–732, 2017

 4.  Rhoton AL Jr: The cavernous sinus, the cavernous venous 
plexus, and the carotid collar. Neurosurgery 51:S375–S410, 
2002

 5.  Truong HQ, Lieber S, Najera E, Alves-Belo JT, Gardner 
PA, Fernandez-Miranda JC: The medial wall of the cavern-
ous sinus. Part 1: Surgical anatomy, ligaments, and surgical 
technique for its mobilization and/or resection. J Neurosurg 
131:122–130, 2019

Correspondence
Wei-Hsin Wang, Taipei Veterans General Hospital, Taipei 

City, Taiwan. weihsin0103@gmail.com.

Disclosures
The authors report no conflict of interest concerning the mate-

rials or methods used in this study or the findings specified in this 
publication.

2 Neurosurg Focus Video Volume 2 • April 2020



Almeida et al.

3Neurosurg Focus Video Volume 2 • April 2020


