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DIFFUSE GLIOMAS

ÅCell types

ðAstrocytomas (A)

ðOligodendrogliomas (O)

ðMixed oligoastrocytoma (MOA)

ÅThree WHO grades: II, III, IV



GLIOMA GRADING: WHO 2007

ÅGrade I = Benign

ÅGrade II = Low -grade

ÅGrade III = Anaplastic

ÅGrade IV = òGBMó





PROGNOSTIC VARIABLES

ÅPatient Age

ÅHistology

ÅKPS

ÅEOR

ÅRx Response 
by Radiology

ÅGenetics
From: Perry A et al., Cancer 86:672-83, 1999







PATTERN RECOGNITION



HETEROGENEITY ISSUES



SAMPLING ERRORS



Molecular
Diagnostics?



aCGH                           FISH     LOH

1p/19q loss assessed by aCGH, FISH or LOH

Slide provide by Dr. David Louis, MGH

Mohapatra et al, J Molec Diagnostics 2006



OLIGODENDROGLIOMA (II -III)

ÅAge 30-40 years

ÅCorticotropism / seizures common

ÅCerebral, especially frontal lobe

ÅSlow progression

ÅSurvival ~10 years for grade II, 2-5 years 
for grade III, but higher for the 
ògenetically favorableó (1p/19q deleted)

Å15-25% of diffuse gliomas



ANAPLASTIC OLIGODENDROGLIOMA
Paleologos N and Cairncross JG  Neuro-Oncology 1:63,1999

Pre-PCV Post-PCV



AO PATIENT SURVIVAL
Cairncross JG et al. JNCI 90:1473, 1998



OLIGO SURVIVAL BY 1p/19q FISH
Smith JS, Perry A et al. JCO 18:636, 2000



ANAPLASTIC OLIGODENDROGLIOMA
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RELATIVE DELETION
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1q42



FISH TESTING 1999-2009: N=2559

Glioma 1p/19q 19q only Gains Normal

Oligo (983)     86% 1% 23% 6%

MOA (1006)   17% 18% 60% 18%

Astro (452)     <1% 9% 69% 23%

P-value <0.001 <0.001 <0.001 <0.001

Modified from: Perry A et al., Frontiers Biosci 8:a1-9, 2003



CONSULT SERVICE VS REFERENCE LAB

ÅChange in diagnosis: ~20%

ÅDiagnoses other than diffuse glioma: N=116; 5%
ðDNET or favor DNET: N=36

ðPNET/high grade glioneuronal tumor: N=19

ðGG/low grade glioneuronal tumor: N=17

ðPilocytic astrocytoma, N=12

ðReactive process/atypical gliosis, N=14

ðClear cell ependymoma: N=6

ðNeurocytic neoplasms: N=6

ðAstroblastoma: N=2

ðUncertain: N=4

ÅSC GBM: N=218; 9%



TIMING OF 1p/19q LOSS

ÅEarly genetic alteration, but not the earliest

ÅDifferent regions of the same tumor 
discordant in only 1 case

ÅDiscordant over multiple resections from 
same patient in 6 of 94 patients (6%)

ð2 different gliomas

ð2 different clones of same glioma

ÅIDH1 mutations earlier (discussed later)



CLINICAL FOLLOWUP COHORT

ÅFU until death or at least 5 years in 833 pts

ÅDeath in 524 (63%), 0-28.5 years after dx

ÅWUSM=20%; consults=80%

ÅAge at diagnosis=4-90 (mean: 45.5) years

ÅPediatric (<18 years)=2%; Adults=98%

ÅO=34%, MOA=39%, A=27%

ÅGr. II=32%, Gr. III=42%, Gr. IV=26%



LONG SURVIVAL
ÅSurvival >5 years in 466 patients

ð1p/19q del = 51%

ð51% O, 44% MOA, 5% A

ÅSurvival >10 years in 179 patients

ð1p/19q del = 58%

ð60% O, 36% MOA, 3% A

ÅSurvival >15 years in 51 patients

ð1p/19q del = 69%

ð63% O, 31% MOA, 6% A

ÅLongest Survivor: 28.5 years



SHORT SURVIVAL (<2 YEARS)

ÅN=242; 1/19q co-deletions in 14%

ðAges 21-75, median 52

ð8 grade II, 20 grade III, 6 grade IV

ðLarge and enhancing/ring -enhancing

ðIntracranial hemorrhage?

ðPeri-operative deaths?

ðDiagnosed late in course?

ÅOf 1p/19q co -deleted cases (N=976), 3.5%died 
<2 years



IMPERSONATORS



SPECIFICITY: DNT, CN, EVN, CCE
Perry A et al., Frontiers Biosci 8:a1-9, 2003
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