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OBJECTIVES 

•  HISTORY  
•  TYPES OF TUMORS 
•  TREATMENT 
•  POSSIBLE ETIOLOGY 
•  FUTURE/RESEARCH 
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Extra axial tumors: 
Not from the brain 
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Case Presentation 

•  38yo previously healthy 
female  

•  presented to the ED with 
severe headaches 

•  experienced diminished smell 
and taste over the course of 
one year. 

•  flat affect and decreased 
smell.   

















At diagnosis 108 – 1010 cells 

Intraaxial tumors:   
•  LGG: JPA, Astrocytoma, Oligodendroglioma 
•  HGG: Grade III Astrocytoma, Anaplastic 

Oligodendroglioma, GBM 
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Extent of Resection and Survival after 
Resection of Low Grade Astrocytoma 
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Perspective:  
Glioblastoma Multiforme (GBM) 

•  Walker et al (J Neurosurg, 
1978) reported a median 
survival of 10 months 

•  Stupp et al (NEJM, 2005) 
median survival of 14.6 
months 







Intraop Movie: Motor Mapping 







Primary Resection	



Extent of Resection and Survival after 
Resection of Malignant Astrocytoma 



Extent of Resection and Survival after 
Resection of Malignant Astrocytoma 

Revision Resection	





If MAXIMAL surgical 
resection is the goal, then 

what is the effect on 
survival for patients with 
malignant gliomas who 

acquire surgically 
induced neurological 

deficits?  



Association of Surgically 
Acquired Deficits and Survival 

Neurosurgery 65:463–470, 2009 

(p<0.05)  

McGirt et al 2010  



Intraoperative set up 

•  OR set up 
•  Surgical navigation 

•  Draping patient 
•  EMG Recordings 
•  Brain Mapping 

•  Ticket placement 



Intraoperative set up 
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DTI: Subcortical White Matter Tracts 
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Speech Mapping: Awake  



pink: anomia 

red: speech arrest 

yellow: mouth motor 

green: cortical  

stimulation sites 

fMRI 



Table 1.  Patient 
Characteristics 
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Tumor  
Location 

Tumor  
Type 

Languages Age at 
Acquisition 

Cortical 
Representation 

1  39 F L Temporal Astrocytoma Chinese 
English 

Infant 
5 Yrs 

2 sites arrested both 
languages 

Quinones-Hinojosa et al Neurosurgery, 2004 
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R. Stupp et al, 2005  
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Brain Tumor Stem Cells 

Galli et al. 

Cancer Res, 2004 

Singh et al.  

Nature,  2004 



Migratory capabilities 

Affinity for basement membranes 

Continuous self-renewal 

Multi-potentiality 

Cell markers: nestin, CD133, Sox2 
    musashi, MELK 

Molecular pathways: Notch, PTEN, 
     Shh-Gli, Wnt-β-catenin 

Regulatory pathways:  
   EGF and PDGF  

   signaling 

Neural stem cells 
(NSCs) Brain tumor stem cells (BTSCs) 

Dual phenotypic labeling 

Long term propagation 

Quinones and Chaichana, Exp Neurol 2007 



Brain Tumors: Conclusions   
•  Little over 100 years since brain 

surgery for tumors started  
•  Noncancerous vs Cancerous 
•  Cancerous:  

–  Low vs High Grade 
–  Primary vs secondary 
–  Mutations 

•  Surgery: Mapping, Navigation, 
Awake cranis 

•  Brain tumor dispersal still a challenge 
•  Appears to be population of cancer 

stem cells in malignant brain tumors 



Rodent Brain 

Quinones et al, Exp Neurol 2007 
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Could the SVZ be the origin of some Brain Tumors? 

Quinones and Chaichana, Exp Neurol 2007 





Human Brain 

Quinones et al, JCN 2006 
Quinones and Chaichana, Exp Neurol 2007 



Rodent Brain  SVZ 

Human Brain SVZ 

Quinones and Chaichana, Exp Neurol 2007 



NEJM 2008  
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Intraoperative set up 


