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• Better imaging
• Surgical techniques
• Surgical specialization
• Radiation treatments

• Missing: Drugs



Current experience 2006-2020:Prior experience 1991-2005:

Progression free survival: My own series

p = 0.0002



What factors affect survival?

• Surgical factors:  Degree of resection

• Biological factors



Degree of resection

• Primary or recurrent

• Size 

• Location

• Relation to major vessels

• Surgical Approach?



Endonasal endoscopic approaches



Comparison of my own series of patients with clival
Chordoma 

1991 to 2005

2006 to 2020

What have I learned



Open Approaches

Previous Series: 1991 to 2005

N: 65



Current series: 2006 to 2020
Endonasal Endoscopic App

N: 68



Conclusions from First Series: 1991 - 2005

• Lateral approaches to a midline tumor

• Cranial nerve morbidity was high

• Many patients required staged operations

• GTR in 58%

• It confirmed 
• Radical resection provides the best long term survival 

advantage
• Radical resection is influenced by the tumor size, 

anatomical distribution of the tumor, history of prior surgery



Conclusions on the second series: 2006 - 2020

• Direct Midline approach for a midline tumor

• 81% complete resection for primary cases

• Lesser number of second stage surgery

• Fewer cranial nerve morbidities

• Postop CSF leaks

• PFS was similar to the initial series of patients 
operated predominantly by open approaches



Comparison of surgical results
     1991 to 2005  N=65

Resection Status at my 
surgery

Percentage of 
total

Gross total res. First time 64%

Recurrent tumor 47%

Index surgery Single operation 68%

Staged operation 32%

   2006 to 2020. N=68

Resection Status at my 
surgery

Percentage of 
total

Gross total res. First time 83%

Recurrent 
tumor

48%

Index surgery Single 
operation

85%

Staged 
operation

15%



2006 to 2018 Complications



Upper Clivus



 43y/o

2005



First op: VP Shunt

1st stage : Extended transbasal



Proton Beam

2005: Postop



2013

Expired 2016 (11 yrs)

Two recurrences



Middle clivus



  2015: 44 years old

BA



 6 years postop; 

Expanded endonasal approach

No radiation



LOWER CLIVUS



2006: 7 years old- Preop



2 stage surg
16 years s/p proton

O-C fusion



Craniotomy ; EEA;  Proton



 4 years 



23 years old: 2012



 2 stage; Proton
 10 yrs



 2017



Ecchordosis physaliphora

OR

Chordoma



2021
CSF rhinorrhea



 2017

 2021



Tumor infiltrating 
bone



Brachyury



Low Ki-67 (about 1%)



 2015



 2015










