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Neuro-oncology

Complex therapy of CNS tumors
 Diagnostic: tumor or other?
 Therapy:   surgery  

radiotherapy

 chemothearpy
 Supportive therapy, neuro-oncology care
 Research and clinical trials 



Brain cancer - facts

 Life threatening condition
 Brain tumor patients  
 Long surviving oncology patients 

 brain metastases  
 Neuro-oncology care not well organized

 about 4000 pts/year/Hungary



Why do we operate brain tumors?Why do we operate brain tumors?



LIFE LIFE 
THREATENING THREATENING 

DISEASEDISEASE



Monro-KellieMonro-Kellie doctrine doctrine

 Skull „closed boxSkull „closed box””
 Brain + CSF + BloodBrain + CSF + Blood
 Compensatory Compensatory 

mechanismsmechanisms

HERNIATIONHERNIATION



HerniationsHerniations

SubfalcialSubfalcial

Temporal/uncalTemporal/uncal

Tonsillar/cerebellarTonsillar/cerebellar 
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Clinical presentationClinical presentation

Focal neurological symptomsFocal neurological symptoms
 + irritation: + irritation: seizureseizure
 ––    deficit: deficit: paresis, sensory loss, hemianopsyparesis, sensory loss, hemianopsy

Generals symptoms of elevated ICPGenerals symptoms of elevated ICP
 Headache, vomitingHeadache, vomiting
 Level of consciousness, personality changesLevel of consciousness, personality changes

Symptomatology is Symptomatology is 
PROGRESSIVEPROGRESSIVE



IMPORTANTIMPORTANT

Primery malignant Primery malignant 
brain tumorsbrain tumors

(gliomas) (gliomas) 

SURGICALLY SURGICALLY 
INCURABLE!INCURABLE!

Metastatic Metastatic 
tumorstumors

(solitaer, oligo)(solitaer, oligo)

benign benign 
extraparenchymal extraparenchymal 

tumorstumors

SURGICAL DISEASESURGICAL DISEASE



IMPORTANTIMPORTANT

 Oncology patientOncology patient
 New neurological New neurological 

symptomsymptom

Rule out brain met!Rule out brain met!



CTCT



MRMR



MeningiomaMeningioma



MeningiomaMeningioma





CNS LymphomaCNS Lymphoma



Szántai Vecsera Orsolya fMRI lelete - Dr. Kozák 
Lajos Rudolf /MRKK
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Treatment optionsTreatment options

 SurgerySurgery

 RadiotherapyRadiotherapy

 ChemotherapyChemotherapy

 Radio-surgeryRadio-surgery

 Chemo-radiationChemo-radiation

Histology is mandatory!



Brain tumor surgeryBrain tumor surgery

 Maximal radicalityMaximal radicality
 Minimal morbidityMinimal morbidity
 HistologyHistology
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Brain tumor surgeryBrain tumor surgery

 Maximal safe resectionMaximal safe resection
 Verified by postop Verified by postop 

imagingimaging
 NCCN 2009NCCN 2009

 Total removalTotal removal
 Stereotactic biopsyStereotactic biopsy
 Open biopsy / debulkingOpen biopsy / debulking

24-72h postop24-72h postop
CT/MRI with contrastCT/MRI with contrast





Brain tumor surgery Brain tumor surgery 

 MicroneurosurgeryMicroneurosurgery

 NeuronavigationNeuronavigation
 Intraoperative imagingIntraoperative imaging

(intraop US, CT, MR)(intraop US, CT, MR)

 Intraoperative monitoringIntraoperative monitoring
 Awake craniotomyAwake craniotomy



Micro-neurosurgeryMicro-neurosurgery

























StereotacticStereotactic
 biopsy biopsy





  Multiple metastasesMultiple metastases



NeuronavigationNeuronavigation
Frameless stereotaxy Frameless stereotaxy 

„„GPS in the brainGPS in the brain





Awake craniotomyAwake craniotomy





Stereotactic radiosurgeryStereotactic radiosurgery

 Focused irradiationFocused irradiation
 Targeting: stereotactic frameTargeting: stereotactic frame
 High dose, in one sessionHigh dose, in one session  (1200-2  (1200-2000000  ccGy)Gy)
 Out-patient based, minimal morbidityOut-patient based, minimal morbidity
 Small sized, circumscribed tumors (Small sized, circumscribed tumors (<3 cm)<3 cm)
 Without craniotomyWithout craniotomy
 Radiation delivered by LINAC or Gamma KnifeRadiation delivered by LINAC or Gamma Knife



LINAC – X knifeLINAC – X knife
National Institute of NeurosurgeryNational Institute of Neurosurgery
National Institue of OncologyNational Institue of Oncology

 Most common radiation sourceMost common radiation source
 Different energy (6-23 MeV)Different energy (6-23 MeV)
 Rotating radiation sourceRotating radiation source
 Radiation archesRadiation arches

 Since 1992, 180 pts/yearSince 1992, 180 pts/year



Gamma-KnifeGamma-Knife

 19501950’’s Lars Leksells Lars Leksell
 Cobalt source (211 pieces)Cobalt source (211 pieces)
 Target in the isocenter (stereotaxy)Target in the isocenter (stereotaxy)
 Spheric arrangementSpheric arrangement
 Collimator helmetCollimator helmet

Rotating GammaRotating Gamma
Debrecen University, 2006Debrecen University, 2006



Cyber-KnifeCyber-Knife

 RRobotic armobotic arm
 LINACLINAC
 FramelessFrameless
 FractionationFractionation
 Big targetsBig targets

NNaatl. Inst of Oncology, 2017tl. Inst of Oncology, 2017



Radiosurgery – pontine metRadiosurgery – pontine met







RadiotherapyRadiotherapy  

 FractionatedFractionated –  – low dose, multiple sessionslow dose, multiple sessions
 Postoperative / palliationPostoperative / palliation
 Malignant gliomaMalignant glioma – conformal 25-3 – conformal 25-30x20x200 c00 cGyGy
 Metastases – whole brain 1Metastases – whole brain 10x30x300 c00 cGy Gy 
 Radiation oncology centerRadiation oncology center
 Cobalt source or LINACCobalt source or LINAC



ChemotherapyChemotherapy

 Blood-brain-barrierBlood-brain-barrier
 Mets – chemotx according to the primary tuMets – chemotx according to the primary tu
 Primary brain tumors ar less chemosenistivePrimary brain tumors ar less chemosenistive
 Oligodendrogliomas – PCVOligodendrogliomas – PCV
 Lymphoma – MTXLymphoma – MTX
 New: New: Temozolomide – malignant gliomaTemozolomide – malignant glioma



Temozolomid chemoradiationTemozolomid chemoradiation
followed by temozolomid monotxfollowed by temozolomid monotx
Stupp regimen – gold standard in GBMStupp regimen – gold standard in GBM
  (R. Stupp et al, 2005, N Eng J Med)(R. Stupp et al, 2005, N Eng J Med)

 6000/200 cGy konformal radiotherapy6000/200 cGy konformal radiotherapy
 Every day during RTX 75mg/m2 Every day during RTX 75mg/m2 

temozolomide per ostemozolomide per os
 Followed cyclic temozolomide 200mg/m2 Followed cyclic temozolomide 200mg/m2 

5/28 d cycles5/28 d cycles
 For 6 months – now until progressionFor 6 months – now until progression



EORTC 26982/22982-NCIC-CE 3 EORTC 26982/22982-NCIC-CE 3 
phase III randomized study 573 ptsphase III randomized study 573 pts



2007 update (ASTRO)2007 update (ASTRO)



RPA IIIRPA III



TMZ radiochemotherapy and TMZ radiochemotherapy and 
prolonged TMZ chemotherapyprolonged TMZ chemotherapy
Stupp regimen – gold standardStupp regimen – gold standard
  (R. Stupp et al, 2005, N Eng J Med)(R. Stupp et al, 2005, N Eng J Med)

 60/2 Gy conformal radiotx60/2 Gy conformal radiotx
 TMZ 75mg/m2/d temozolomide PO TMZ 75mg/m2/d temozolomide PO 
 5/28 days cycles @ 200mg/m2/d5/28 days cycles @ 200mg/m2/d
 6 cycles (6 months)6 cycles (6 months)
    (In H(In Huungary for 12-24 months or until progreesion)ngary for 12-24 months or until progreesion)







Neurooncology careNeurooncology care

 Neurosurgical centerNeurosurgical center
 High patient flow High patient flow 
 Navigation, intaoperative monitoringNavigation, intaoperative monitoring
 Stereotactic interventionsStereotactic interventions
 Neuropathology Neuropathology 
 Close collaboration with an oncology centerClose collaboration with an oncology center

Brain Tumor CenterBrain Tumor Center



National National 
Institue of Institue of 
NeurosurgeryNeurosurgery



www.neuroonkologia.hu



MESSAGEMESSAGE

 Active therapy neededActive therapy needed
 Multimodal treatment - CenterMultimodal treatment - Center

 MicroneurosurgeryMicroneurosurgery
 RadiosurgeryRadiosurgery
 Radiotx and chemotxRadiotx and chemotx

 Onco-team decisionsOnco-team decisions
 Patient F/U and carePatient F/U and care



Thank you!Thank you!
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