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Introduction

• Indications

– Trans-sellar approach

• Pituitary adenomas

• Rathke cleft cysts

– Trans-tubercular/planar approach

• Craniopharyngiomas

• Meningiomas (Tuberculum sellae meningiomas, Diaphragm 
sellae meningiomas)



Introduction

– Transclival approach

• Meningiomas (foramen magnum, clival)

• Chordomas

• Chondrosarcomas

• Schwannomas (Lower CN)

• Degenerative (osteo- or rheumatoid) Arthritis

• And so on…



Contents

• Surgical anatomy

• Surgical procedures

• Updates in cavernous sinus anatomy



TRANS-NASAL PASSAGE TO 

THE SPHENOID SINUS

Courtesy of Pf. Do Hyun Kim



Nasal corridors



Step 4: Exploration of the middle nasal corridor



Step 4: Exploration of the middle nasal corridor



Step 5: Lateralization of the middle and 
superior turbinates



Step 6: Exploration of the middle nasal meatus





Step 7: Exposure of the sphenopalatine artery



Step 8: Exploration of the superior nasal corridor



Corridor to Sella turcica, surrounding areas, 
posterior skull base, and cervical spine



Step 2: Paraseptal sphenoidotomy



Step 3: Subseptal sphenoidotomy



Step 4: Transrostral sphenoidotomy



Step 5: Extended transrostral sphenoidotomy



Step 5: Extended transrostral sphenoidotomy



SURGICAL ANATOMY
-TRANS-SELLAR AND TRANS-

TUBERCULAR/PLANAR APPROACH



Sphenoid Sinus

García-Garrigós E, Arenas-Jiménez JJ, Monjas-Cánovas I, Abarca-Olivas J, 
Cortés-Vela JJ, De La Hoz-Rosa J, Guirau-Rubio MD. Transsphenoidal Approach 
in Endoscopic Endonasal Surgery for Skull Base Lesions: What Radiologists and 
Surgeons Need to Know. Radiographics. 2015 Jul-Aug;35(4):1170-85. doi: 
10.1148/rg.2015140105. Epub 2015 Jun 5. PMID: 26046941.



Sphenoid Sinus Septum

• Bilateral sphenoidal sinuses are normally separated by an intersinus
septum and may also be subdivided by accessory septa

• Up to 50-70% of people have a sphenoidal septum that inserts off the 
midline; often this septum attaches to the carotid canal



Sella Floor
-Inferior View

Tuberculum sellae
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Sella Floor
-Inferior View

Upper: Intraoperative endoscopic view 

The mOCR (medial optic-carotid recess)

: corresponding to the middle clinoid (MC) 

: provides control of and access to the 

critical structures involved in suprasellar

approaches. 

Lower: superior view of a skull model

Tuberculum sellae

Chiasmatic groove
Limbus



Medial OCR

(Optico-carotid recess)

• Middle clinoid process 
were only present in 
44.3% of the specimens

• When the middle clinoid 
process is present, it is 
situated inferior to the 
mOCR



Medial OCR

(Optico-carotid recess)

The distal and proximal dural
rings of the ICA meet at the MCP



Sella Floor
-Superior View



Anterior View



Superior Hypophyseal Artery

Doglietto F, Prevedello DM, Belotti F, Ferrari M, Lancini D, Schreiber A, Raffetti E, La Rocca G, Rigante
M, Lauretti L, Hirtler L, Buffoli B, Nicolai P, Fontanella MM, Rodella L, Gentili F, Tschabitscher M. The 
Superior Hypophyseal Arteries: Anatomical Study with an Endoscopic Endonasal Perspective. Oper
Neurosurg (Hagerstown). 2019 Sep 1;17(3):321-331. doi: 10.1093/ons/opy393. PMID: 30649535.



Sagittal 

View



SURGICAL ANATOMY
-TRANSCLIVAL APPROACH





Parasellar ICA Anatomy



Petrosal Process of  the 

Sphenoid Bone (PPsb)

• A triangular bony prominence, 
with its base medially adjacent 
to the dorsum sellae and its 
apex pointing posterolaterally
toward the petrous apex.

• Anterior to the petroclival
venous confluence, 
superomedial to the inferior 
petrosal sinus, and 
inferomedial to the superior 
petrosal sinus;



Petrosal Process of  the 

Sphenoid Bone (PPsb)

• Constitutes the inferomedial 
limit of the cavernous sinus; 
and delimits the upper limit of 
the paraclival internal carotid 
artery (ICA) before the artery 
enters the cavernous sinus.

• Anterior and medial to and 
below the sixth cranial nerve, 
forming the floor of Dorello’s
canal. 



Petrosal Process of  the 

Sphenoid Bone (PPsb)



Foramen Lacerum

Wang WH et al., The foramen lacerum: surgical anatomy and 
relevance for endoscopic endonasal approaches. J Neurosurg 2018



Foramen Lacerum



Foramen Lacerum



Pterygosphenoidal Fissure

• More reliable landmark to find the 
foramen lacerum and lacerum ICA

• Constantly converges with the 
posterior end of the vidian canal 
at a 45˚ angle



Foramen lacerum



SURGICAL PROCEDURES



Pituitary Macroadenoma

M/50 Tumor growthM/50 Tumor growth



Craniopharyngioma

M/61 Visual deterioration (OS)M/61 Visual deterioration (OS)



UPDATES IN CAVERNOUS 

SINUS ANATOMY



Introduction

• Cavernous sinus

– Defined by Winslow in 1734

– In 1967, Parkinson reported Transcavernous
repair of carotid cavernous fistula

– From the 1970s to the 1980s, many pioneer 
doctors located over 10 triangles of anatomic 
landmarks (Parkinson, Dolenc, Fukushima, 
Hakuba, Kawase, Mullan, Glasscock)



Treatment Outcomes



Treatment Outcomes



Four CS compartments 
described
• Superior
• Posterior
• Inferior
• Lateral

Most commonly invaded 
compartment was the superior, 
followed by the posterior, 
inferior and lateral

Residual tumor rates by 
compartment were 79% in 
lateral, 17% in posterior, 14% 
in superior, and 11% in 
inferior



CS Compartments

Superior compartment

• Boundaries

– Superior to the 
horizontal cavernous ICA

– Posterior to the anterior 
genu

– Limited by the roof of 
the CS superiorly and 
laterally

• Key structures

– Oculomotor nerve

– Interclinoidal ligament

https://vimeo.com/209613
074

https://vimeo.com/209613074


CS Compartments

Posterior compartment

• Boundaries

– Posterior to the short 
vertical cavernous ICA

– Anterior to the lateral 
petroclival dura

• Key structures

– Meningohypophyseal
trunk

– Inferior hypophyseal
artery

– Abducens nerve (gulfar
segment)

https://vimeo.com/2096139
07

https://vimeo.com/209613907


CS Compartments

Inferior compartment

• Boundaries

– Inferior to the horizontal 
and anterior genu 
subsegments of the ICA

– Anterior to the short 
vertical subsegment

• Key structures

– Sympathetic nerve or 
plexus

– Abducens nerve (distal 
cavernous segment)

https://vimeo.com/2096145
26

https://vimeo.com/209614526


CS Compartments

Lateral compartment

• Boundaries

– Lateral to the anterior 
genu and horizontal ICA 
subsegments

– Upper limit of this 
compartment is formed by 
the proximal dural ring

– Maxillary strut marks the 
inferior limit of the lateral 
compartment

• Key structures

– Third and fourth CNs, and 
the first division of the 
trigeminal nerve

– Arterial branches of the 
inferolateral trunk

https://vimeo.com/2096149
25

https://vimeo.com/209614925


Pituitary Macroadenoma 

w/ CS Invasion

F/56 Visual field defectF/56 Visual field defect
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