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Epidemiologi, etiologi og patologi av 
primære CNS tumores 



WHO Classification of CNS Tumors 

• Dominated by a morphologic approach 

– Histological classification on the basis of similarity 
with putative cells of origin (normal brain cells) 

 







Biological Grading of Brain Tumors 

• Benign Tumor    WHO Grade I 

• Signs of Atypia    WHO Grade II 

• Signs of Anaplasia    WHO Grade III  

• Highly malignant Tumor   WHO Grade IV 

 

• Cellularity 

• Cellular and nuclear polymorphism 

• Mitotic and proliferative activity 

• Vascular proliferates 

• Tumor necroses 

 



Distribution of Primary Brain and CNS Tumors 

Quinn T. Ostrom et al. Neuro Oncol 2015;17:iv1-iv62 

CBTRUS Histology Groupings and Histology (N = 356,858), CBTRUS Statistical Report: NPCR 

and SEER, 2008-2012. 

 



Distribution of Malignant Primary Brain / CNS Tumors 

Quinn T. Ostrom et al. Neuro Oncol 2015;17:iv1-iv62 

CBTRUS Histology Groupings and Histology (N = 117,023), CBTRUS Statistical Report: NPCR and 

SEER, 2008-2012. 

 



Distribution of Primary Brain and CNS Gliomas 

Quinn T. Ostrom et al. Neuro Oncol 2015;17:iv1-iv62 

(N = 97,910), CBTRUS Statistical Report: NPCR and SEER, 2008-2012. 



WHO Classification of CNS Tumors 

• Combined histological-
molecular classification 

– Incorporation of well-
etablished molecular 
parameters  

– Layered approach with 
histopathological 
diagnosis, WHO grade 
and molecular profile 
as integrated diagnosis 

Revised 4th edition, 2016 



IDH1 and IDH2 Mutations in Human Gliomas 

 

Yan et al., N Engl J Med (2009) 360:765-773 



Isocytrate-Dehydrogenase (IDH) 

Hartmann et al., Acta Neuropathol (2010)120:707-718 



Cave-sampling error! 

Claes et al., Acta Neuropathol (2007)114:443-458 



Inter-observer variation in glioma diagnosis 



Prognostic value of 1p/19q loss 

Cairncross et al., RTOG van den Bent et al., EORTC 



Gliomas 2007 versus 2016 

2007 WHO classification 2016 WHO classification 



IDH1 and ATRX IHC for Glioma Classification 

ATRX = Alpha Thalassemia/Mental 
Retardation Syndrome X-Linked 



IDH1 and ATRX IHC for Glioma Classification 



Diffuse glioma – integrated diagnosis 

GFAP MAP2 IDH1 R132H ATRX 



GFAP 

Diffuse glioma – integrated diagnosis 

MAP2 IDH1 R132H ATRX 



Incidence and mortality of CNS tumors (USA 2008-2012) 

Quinn T. Ostrom et al. Neuro Oncol 2015;17:iv1-iv62 

CBTRUS Histology Groupings and Histology (N = 356,858), CBTRUS Statistical Report: NPCR 

and SEER, 2008-2012. 

 



Pediatric cancer death rates (USA) II 



Regional distribution of CNS-tumors in patients < 20 years  

Quinn T. Ostrom et al. Neuro Oncol 2015;17:iv1-iv62 

CBTRUS Histology Groupings and Histology (N = 356,858), CBTRUS Statistical Report: NPCR 

and SEER, 2008-2012. 

 



Histological distribution of CNS-tumors in patients < 20 years  

Quinn T. Ostrom et al. Neuro Oncol 2015;17:iv1-iv62 

CBTRUS Histology Groupings and Histology (N = 356,858), CBTRUS Statistical Report: NPCR 

and SEER, 2008-2012. 

 



Pilocytic Astrocytoma 



Pilocytic Astrocytoma WHO Grade I 



Pilocytic astrocytoma 

Rosenthal fibers, eosinophilic granular 
bodies, and microcysts are often 
present; necrosis and mitoses are 
rare. 

bipolar cells with long,  
thin “hairlike” 
processes  
that are GFAP-positive 



Smear preparation – bipolar tumour cells 



Pilocytic astrocytoma – genetical alterations 

Collins et al., Acta Neuropathol (2015) 129:775–788 



2007 2016 



MRI / CT 



Medulloblastoma 

seeding 

Louis et al., 2016. WHO classification of tumours of the central nervous system 



Medulloblastoma 



Classification of genetically defined MB using IHC 

WNT 

SHH 

non / non 

Pietsch & Haberle, Clinical Neuropathology (2016) 35:344-352.  



Molecular subgroups of medulloblastomas 

Neumann et al., Medulloblastoma: experimental models and reality. Acta Neuropathol. 2017 



Molecular subgroups of medulloblastomas and outcome 

Cavalli et al., Cancer Cell 2017 31, 737-754 
 



Medulloblastomas 



DNA-methylation based classification of CNS-tumors 

Capper et al, Nature 555:469–474 (22. March 2018) 





Capper et al, Nature 2018 





Cave-sampling error! 

Claes et al., Acta Neuropathol (2007)114:443-458 





Molecular subgroups of glioblastomas and outcome 

! 

Reifenberger et al., Advances in the molecular genetics of gliomas - 
implications for classification and therapy. Nat Rev Clin Oncol. 2017 
Jul;14(7):434-452. 
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