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DIFFUSE GLIOMAS

Cell types

oAstrocytomas (A)
00Oligodendrogliomas (O)

o0 Mixed oligoastrocytoma (MOA)

Three WHO grades: II, llI, IV



GLIOMA GRADING: WHO 2007

Grade | = Benign

Grade Il = Low -grade
Grade Il = Anaplastic
Grade | V =

WHO Cilassification of Tumours of
the Central Nervous System

dited by David N, Louls, Hiroko Ohgakl, Otmar D, Wisstier, Wobster K. Caveree







PROGNOSTIC VARIABLES

Overall Survival of WHO Grade Il Gliomas Stratified
_ by Patient Age (NCCTG 94-72-52, n = 85)
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From: Perry A et al., Cancer 86:67283, 1999



Percent Surviving

overall NCCTG Glioma Data Bank
Survival, by Cell Type (N=151)
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Overall NCCTG Glioma Data Bank
Survival, by Grade (N=1509)
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PATTERN RECOGNITION




HETEROGENEITY ISSUES




SAMPLING ERRORS




Zt's a
mammoth.

Molecular
Diagnostics?

Early microscope




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

aCGH FISH LOH
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Slide provide by Dr. David Louis, MGH
Mohapatra et al, J Molec Diagnostics 2006



OLIGODENDROGLIOMA (Il -I)

Age 30-40 years

Corticotropism / seizures common
Cerebral, especially frontal lobe
Slow progression

Survival ~10 years for grade Il, 2-5 years
for grade lll, but higher for the

ogenetically favor abl
15-25% of diffuse gliomas



ANAPLASTIC OLIGODENDROGLIOMA

Paleologos N and Cairncross JG NeureOncology 1:63,1999

Pre-PCV ‘ Post-PCV \




AO PATIENT SURVIVAL

Cairncross JG et al. INCI 90:1473, 1998
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OLIGO SURVIVAL BY 1p/19qg FISH
Smith JS, Perry A et al. JCO 18:636, 2000

Survival by Combined 1p36 and 19q13.3 Status
of Oligodendrogliomas

Log Rank p=0.03
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— = Allelic loss of both 1p36 and 19913.3
—— Nao allelic loss of both 1p36 and 19q13.3
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ANAPLASTIC OLIGODENDROGLIOMA

1p32

19p13




! RELATIVE DELETION

1p32
1942




FISH TESTING 19992009: N=2559

Glloma 1p/19q 19qonly 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

Change in diagnosis: ~20%

Diagnoses other than diffuse glioma: N=116; 5%
0 DNET or favor DNET: N=36

0 PNET/high grade glioneuronal tumor: N=19
0 GG/low grade glioneuronal tumor: N=17

0 Pilocytic astrocytoma, N=12

0 Reactive process/atypical gliosis, N=14

0 Clear cell ependymoma: N=6

0 Neurocytic neoplasms: N=6

0 Astroblastoma: N=2

0 Uncertain: N=4

SC GBM:N=218: 9%




TIMING OF 1p/19q LOSS

Early genetic alteration, but not the earliest

Different regions of the same tumor
discordant in only 1 case

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

0 2 different gliomas

0 2 different clones of same glioma

IDH1 mutations earlier (discussed later)



CLINICAL FOLLOWUP COHORT

FU until death or at least 5 years in 833 pts
Death in 524 (63%), 628.5 years after dx
WUSM=20%; consults=80%

Age at diagnosis=4-90 (mean: 45.5) years
Pediatric (<18 years)=2%; Adults=98%
0=34%, MOA=39%, A=27%

Gr. 11=32%, Gr. l11I=42%, Gr. IV=26%



LONG SURVIVAL

Survival >5 years in 466 patients
0 1p/19qg del = 51%

0 51% O, 44% MOA, 5% A
Survival >10 years in 179 patients
0 1p/19q del = 58%

0 60% O, 36% MOA, 3% A
Survival >15 years in 51 patients
0 1p/19q del = 69%

0 63% O, 31% MOA, 6% A
Longest Survivor: 28.5 years



SHORT SURVIVAL (<2 YEARS)

N=242; 1/19q co-deletions in 14%
0 Ages 21-75, median 52

0 8 grade IlI, 20 grade lll, 6 grade IV

0 Large and enhancing/ring -enhancing
0 Intracranial hemorrhage?

0 Peri-operative deaths?

o Diagnosed late in course?

Of 1p/19q co -deleted cases (N=976)3.5%died
<2 years
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SPECIFICITY: DNT, CN, EVN, CCE

Perry A et al., Frontiers Biosci 8:a19, 2003
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Oligodendrogliomas with Neurocytic Differentiation. A Report of 4 Cases with Diagnostic and
Histogenetic Implications

ARIE PErrY, MD, BErnND W. ScHEITHAUER, MD, RoBERT J. B. Macauray, MD, CorEy RAFFEL, MD, PuD,
KEeviIN A. Rotg, MD, PaD, anp Joran M. Kros, MD, PeD

Abstract. Oligodendroglioma represents a distinct type of diffuse glioma with a relatively favorable prognosis. Although
an O2A-like glial progenitor cell of origin has been suggested, a neuronal-oligodendroglial progenitor cell is also of interest,
particularly because variable degrees of neuronal marker expression have been reported in typical oligodendrogliomas. We
present 2 female and 2 male patients (ages 34-54) with frontal lobe oligodendrogliomas containing a) morphologically distinct
collections of small round cells with hyperchromatic nuclei, b) well-formed Homer Wright-like and perivascular rogettes, and
¢) demonstrable neuronal differentiation by immunohistochemistry and/or electron microscopy in the rosette-associated re-
gions. Unlilee extraventricular neurocytomas, these cases featured an infiltrative growth pattern and a classic oligodendroglioma
immunophenotype in non-rosette bearing portions of each turnor. FISH analysis demonstrated chromosome 1p and 19q cod-
eletions in 3 (75%) cases, both in regions with and without rosettes. Recurrences were common, although all patients are
currently alive 4 months to 13 yr from initial diagnosis. Based on clinicopathologic and genetic features, we diagnosed these
tumors as oligodendrogliomas with neurocytic differentiation. However, it is unclear whether they represent a) gliomas with
divergent neuronal differentiation, b) a distinctive form of glioneuronal neoplasm, or ¢) a reflection of glioneuronal histogenesis

in oligodendrogliomas in general. In any case, their occurrence suggests a histogenetic overlap between oligodendroglioma
and sxtraventricular neurocytoma not previously recognized.

Key Words: Fluorescence in situ hybridization (FISH), Glial progenitor cell; Neurocytic differentiation; Oligodendroglioma.
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