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Diffuse astrocytic and oligodendroglial tumours

Diffuse astrocytoma, IDH-mutant
Gemistocytic astrocytoma, IDH-mutant
Diffuse astrocytoma, IDH-wildtype
Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS
Glioblastoma, IDH-wildtype

Giant cell glioblastoma

Gliosarcoma

Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

Diffuse midline glioma, H3 K27M mutant
Oligodendroglioma, IDH-mutant and 1p/19g-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant and
1p/19g-codeleted

Anaplastic oligodendroglioma, NOS
Oligoastrocytoma, NOS

Anaplastic oligoastrocytoma, NOS

WHO 2016 Blue books

Other astrocytic tumours

Pilocytic astrocytoma

Pilomyxoid astrocytoma

Subependymal giant cell astrocytoma
Pleomorphic xanthoastrocytoma
Anaplastic pleomorphic xanthoastrocytoma

Ependymal tumours

Subependymoma

Myxopapillary ependymoma

Ependymoma (including papillary, clear cell and tanycytic
subtypes)

Ependymoma, RELA fusion positive

Anaplastic ependymoma

Other gliomas

Chordoid glioma of the third ventricle
Angiocentric glioma

Astroblastoma



OwnarHocTtuka:

NoUnmseWNRE

0 %0

MPT 'M c B/B KOHTpacTupoBaHueMm

KT 'M c B/B KOHTpacTupoBaHuem
MP-cnkTpockonus

MP-nepdy3us

MP-TpakTorpadcpus

N3T-KT ronoBHOro mo3ra

MPT, KT cnnHHOro mosra ¢ BHyTPUBEHHbIM
KOHTpacTUpoBaHMNeEM

INTrombanbHasa NyHKUUA

Mopdonornyeckoe nccrnegoBaHue (TotanbHoe
yAarieHue onyxosnwu, oTKpbiTas ouoncus,
cTepeoTakcuyeckasa omoncusi) c MUKpoCcKonuen,
Ul X-uccnegosaHmnem, MoneKkynsapHoO-reHeTUYECKUM
nccnegoBaHuem

KoHcynbTauusa HeBponora, okynucra.
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MonekynsapHoO-reHeTU4eCKne NU3aMeHeHUA n
TapreTHbie MULLEeHWU.
MeHsaOLW e TaKTUKY.

IDH1/IDH2 myTauus:

- dugpy3Hble acmpoyumapHele u
0/1U200eHOpo2auUaAbHbIe onyxoau II u III cmeneHu,

- Koppesnupyem C Iy4WUM 0mMmeemomM Ha /ie4eHue

- VI3MeHeHUe MaKmuKu fie4eHus

MeTtunupoBaHne MGMT:
- U3MeHeHUe makmuku 8 se4yeHuu 2auobaacmomel (aJlT
unu a XJT)

BRAF myTauun:

- 60-80 % cnopagunyeckux NUJIOLUNTaPHbIX
acTpoumnToM(KIAAT549-BRAF fusion),

- 66% neoMopPHbIX KCAHTOACTPOLUTOM
(BRAFV600E),

- 20 % ranrnnornnom(BRAF V600E) ,

- 10 % nunouuTapHbIX acTpouuTom (BRAF V60OE)

UpREAKO anbRYaHbIR IAROMbH BB NGRS gliomas, KEY MOLECULAR DIAGNOSTIC TESTS



MpeanKTBHOE 3HaUYeHwMe.

1p/19q Kopeneuus:

- Cheyuguyeckas ocobeHHOCMb
0/1U200eHOP02/1UAMAbHbIX onyxosel,

- NpPeduKmMop 8bIPAXCEHHO20 Mepanesmu4ecko2o
omeema u Ayquiel 8bixugaeMocmu y nayueHmos ¢
QUPPY3HLIMU 2AUOMAMU

H3 K27M, H3F3A myTauuwu:

- 8 6o/1bWIUHCMBE QUG PY3HbIX 2/1UOM 8 MOCMe U Opy2uX
mMecmax cpedHel AUHUU (Hanpumep, 8 masaamyce,
CNUHHOM Mo32e) Yauwje y demed,

- - 8 2/1U0B/IACMOMAX, Koppeaupyrom ¢ Xyouum
npo2HO30M

H3 G34 myTayus:

- npu JuPYy3HbLIX 2UOMAX hoaywapul y demed u
MO/100bIX 83POC/bIX,

- CB8A3AHbI C NAIOXUM NPO2HO30M

ATRX mymayusa: duazHocmuy4yeckoe 3Ha4YeHU«
TP53 myTauusa: grnarHoctnyeckoe 3HadeHy
RELA nepecTpoMKa: AnarHocTryeckoe 3Ha
YAP1 nepecTpouikKa: JrarHocTn4yeckoe 3Ha

UpToDate: Classification and pathologic diagnosis of gliomas, KEY MOLECULAR DIAGNOSTIC TESTS



Low-grade (I or Il) FMMoma, nunountapHaa n HPUNLTPaTUBHaA
cynpaTteHTopuanbHas acTpouuToMa, onurogeHapornmoma.

JleyeHue nepeu4Hoeco JIOKasilu308aHHOO ripouecca.

RADIOLOGIC CLINICAL

SURGERY2.b.c.d

PRESENTATION? IMPRESSION

Maximal
safe
resection
feasible

MRI
compatible
with a
low-grade
glioma®f

Maximal safe
resection
not feasible

aSee Principles of Brain and Spine Tumer Imaging (BRAIN-A).

Attempted gross

total resection

\»

Subtotal
resection

or

open biopsy
or
stereotactic
biopsy

Qan Drincinlac Af Rrain Tiimar Quirnans IRDAIN_RY

PATHOLOGY

* Pilocytic astrocytoma

* Pleomorphic
xanthoastrocytoma (PXA)

« Subependymal giant cell
astrocytoma (SEGA)9

» Ganglioglioma

If anaplastic (WHO llI)
(See GLIO-2 Anaplastic
astrocytoma)

If Grade Il infiltrative
supratentorial/astrocytoma/
oligodendroglioma

(See ASTR-2)

ADJUVANT TREATMENT

= Pilocytic astrocytoma,
PXA, ganglioglioma
» If complete resection,
no further treatment
indicated
» If incomplete resection,
biopsy, or surgically
inaccessible location:
0 Observation
0 Consider radiation
therapy only if
significant growth or
neurologic symptom
development
0 Consider BRAF and
MEK inhibitors if BRAF
V600E-activating
mutation”

» SEGAY

» Consider testing for
tuberous sclerosis
with referral for genetic
counseling

» Consider treatment with
an mTOR inhibitor (eg,
everolimus)®

—
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FOLLOW-UP?

Brain
MRI
every
3-6 mo
for3-5y
then at
least
annually
as
clinically
indicated

See Evident
BRAIN-D (E

See
—>Recurrence

(ASTR-3)

e Blocks on
B-1)



Low-grade (I or Il) FMMoma, nunountapHaa n HpUNTPaTUBHaA
cynpaTteHTOpuanbHas acTpouuMTomMa, onurogeHapornvoma.

JleyeHue rnepeu4yYHoOeco JIOKasilu308aHHOO ripouecca.

ANAPLASTIC GLIOMAS (SEE GLIO-3/GLI1O-4 FOR GLIOBLASTOMA)
PATHOLOGYY ADJUVANT TREATMENT

Consider clinical trial (preferred for eligible patients)
or

Anaplastic Standard RT' and neoadjuvant or adjuvant™ PCV (category 1)"
oligodendroglioma —— |,
(1p19q codeleted) Standard RT' with concurrent and adjuvant temozolomide”

or
Standard RT! and adjuvant temozolomide”

Consider clinical trial (preferred for eligible patients)
or

Anaplastic astrocytoma, Standard RT followed by adjuvant temozolomide”
Anaplastic S |
oligoastrocytoma, NOS! Standard RT! with concurrent and adjuvant temozolomide™

or
Standard RT! + neoadjuvant or adjuvant™ PCV

RT!(hypofractionated [preferred] or standard)

Anaplastic gliomas? or
Poor performance | —— | Temozolomide (category 2B)™°
status (KPS <60) or

Palliative/best supportive care
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Low-grade (I or ll) FTMuoma, nunounTtapHasa n MH(punTpaTuBHasn
cynpaTeHToOpuanbHasa acTpouuToma, onmrogeHgpornvoma.

JleyeHue nepeu4yYHoOc0 JIOKasiu308aHHORO0 rpouyecca.

o ADJUVANT TREATMENT
PRESENTATION®®

Consider clinical trial (preferred
for eligible patients)

or

Observe®!

Low riski ——

Grade Il infiltrative
supratentorial

astrocytoma/ patients)
oligodendroglioma or

Low risk: RT™ + adjuvant PCV chemotherapy" (category 1)

- or
High risk! — | pm 4+ adjuvant temozolomide®

or
RT™ + concurrent and adjuvant temozolomide"

Consider clinical trial (preferred for eligible

- less than 40vy.o.,
- total resection

High-risk: oOrbserve° in highly select patients

- more than 40 vy.o0.,

- subtotal resection, o pekomeHAaLusM RUSSCO:

_ open biopsy, BO3MOJKHa JlydeBasd Tepanna B MOHOPEXUME Npu Hanmyimu
- stereotaktic biopsy MyTauu IDH-1,2,

[Mpwn IDH-1,2 WT = XJIT.
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High-grade (lll or IV) TMnombI (AaHannacTu4yeckue), rmMmoo6sacTomMbl

JleyeHue rnepeu4yHoOeco JIOKasilu308aHHOO ripouecca.

RADIOLOGIC
PRESENTATION®

Multidisciplinary
MRIsuggestive|  [input for
of high-grade |—» | treatment
glioma® planning if
feasible

CLINICAL
IMPRESSION

Maximal safe
resection feasible
with goal for
image-verified
complete
resection

Maximal safe
resection not feasible

SURGERY®

Maximal safe bi
_’ I _’
resectiongh > Brain MRI

Stereotactic biopsy
or

Open biopsy

or

Subtotal resection
(MRI after resection)’

PATHOLOGYY

* Anaplastic
oligodendroglioma

*Anaplastic
oligoastrocytoma’

* Anaplastic
astrocytoma

* Anaplastic gliomas

Glioblastomak ——

-

PATHOLOGY!

Anaplastic
oligodendroglioma
(1p19q codeleted)

—

Anaplastic astrocytoma,
Anaplastic )
oligoastrocytoma, NOS/

—_—

Anaplastic gliomas?
Poor performance
status (KPS <60)

—

Age <70y

Glioblastomak

Age >70 y—
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ADJUVANT TREATMENT

Consider clinical trial (preferred for eligible patients)
g:andard RT! and neoadjuvant or adjuvant™ PCV (category
g:andard RT! with concurrent and adjuvant temozolomide"
(S):andard RT! and adjuvant temozolomide”

Consider clinical trial (preferred for eligible patients)
g:andard RT followed by adjuvant temozolomide"
g:andard RT! with concurrent and adjuvant temozolomide”
g:andard RT! + neoadjuvant or adjuvant™ PCV

RT!(hypofractionated [preferred] or standard)
or

Temozolomide (category 2B)"°

or

Palliative/best supportive care



GLIOBLASTOMA
PATHOLOGYY

Age <70y

Glioblastomak

Age >70 y—See GLIO4

MGMTY PROMOTER
STATUS

Methylated —»

Good
performance
status

(KPS 260)

Unmethylated
or
indeterminate

Poor
performance >
status (KPS <60)

- a a - -

ADJUVANT TREATMENT

Consider clinical trial (preferred for eligible patients)

or

Standard brain RT' + concurrent temozolomide and
adjuvant temozolomide + alternating electric field therapy
(category 1)n,r,s,v

or

Standard brain RT' + concurrent temozolomide and
adjuvant temozolomide (category 1)™"*

or

Standard brain RT' + concurrent and adjuvant lomustine
and temozolomide (category 2B)™"%!

Consider clinical trial (preferred for eligible patients)
or

Standard brain RT' + concurrent temozolomide" and
adjuvant temozolomide" + alternating electric field
therapy (category 1)""5V

or

Standard brain RT' + concurrent temozolomide" and
adjuvant temozolomide (category 1)™"s:Y

or

Standard brain RT alone'

Hypofractionated brain RT! (preferred) £ concurrent or
adjuvant temozolomide"

or

Temozolomide™®°

or

Palliative/best supportive care
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GLIOBLASTOMA MGMTY
PATHOLOGY! PROMOTER
STATUS
Methylated ——>
Good
performance
status
(KPS 260)
Unmethylated
or —
Age >70y indeterminate

Glioblastoma®"

Poor performance
status (KPS <60)

ADJUVANT TREATMENT

Consider clinical trial (preferred for eligible patients)

or

Hypofractionated brain RT'

+ concurrent and adjuvant temozolomide (category 1)™"*

or

Standard RT'! + concurrent temozolomide and adjuvant temozolomide +
alternating electric field therapy (category 1)V

or

Standard RT' + concurrent temozolomide and adjuvant temozolomide
or

Temozolomide"

or

Hypofractionated brain RT alone'

Consider clinical trial (preferred for eligible patients)

or

Standard RT! + concurrent temozolomide" and adjuvant temozolomide"

+ alternating electric field therapy (category 1)""5V

or

Standard RT' + concurrent temozolomide" and adjuvant temozolomide™"s:Y
or

Hypofractionated brain RT'

+ concurrent and adjuvant temozolomide
or

Hypofractionated brain RT alone'

nrs

n,rs

Hypofractionated brain RT alone'
or

Temozolomide™®

or

Palliative/best supportive care
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MHTpaKpaHMaﬂbHaﬂ U CrMInHAJlNIbHasd aneHaAnMMOMbLI

JleyeHue nepeu4yYHoOc0 JIOKaJiu308aHHOO0 rpouecca.

RADIOLOGIC CLINICAL SURGERYY PATHOLOGY®
PRESENTATION? IMPRESSION

Gross total Intracranial

g s = Gross total . bt

feasible® resection .

(supratentorial, posterior

Contrast-enhanced fossa)
MRI/CT compatible

with primary brain
tumor or spinal

cord tumor® Stereotactic biopsy
Gross total or
resection » | Open biopsy —
not feasible or Spinal ependymoma

Subtotal resection
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INTRACRANIAL EPENDYMOMA

POSTOPERATIVE STAGING

PATHOLOGY
Post gross 3
total resection
Ependymoma
(Gradell)
Post stereotactic Consider
or open biopsy re-operation
or to complete
Subtotal resection resection
Post gross -
total resection
Anaplastic
spancymoms Post stereotactic Consider
(Grade Ill)
r open biopsy _»|re-operation
r to complete
Subtotal resection resection

Brain and
spine MRI;2:f.9
Cerebrospinal
fluid (CSF)
analysis"

Brain and
spine MRI; 3.9
CSF analysis"

Post

MRI spine
negative, <
CSF negative

Evidence of metastasis

(brain, spine, or CSF)

MRI spine negative
CSF negative

(brain, spine, or CSF)
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Post biopsy
or subtotal
resection

ADJUVANT TREATMENT!

tandard RT!
gross total r :
resection bserve’

— Standard RT!

— Craniospinal RT!X

? —————— Standard RT!

|< Evidence of metastasis

—— Craniospinal RTiK




SPINAL EPENDYMOMA

PATHOLOGY POSTOPERATIVE STAGING ADJUVANT TREATMENT
|[En bloc resection,

without capsule violation; * Observe

ICSF cytology negative

Gross total resection,

but capsule violation occurred;
Myxopapillary Brainand CSF cytology negative -+ Standard RT
ependymoma |— [spine MRI;* > |Or
(Grade |) CSF analysish Subtotal resection;

CSF cytology negative

Gross total or subtotal resection and :

evidence of metastasis in brainor [—— Craniospinal RT'¥

spine, or CSF cytology positive

-

Gross total resection, MRI brain and

spine negative, CSF negative Observe )
Epend moma, Standard RT!'
s&ms{,ost Brain MRI g'l‘d Subtotal resection, . |or
reaactlon —|spine MR;®" MRI brain negative, CSF negative Observe in select
(Grade Il) CSF analysis situations

Gross total or subtotal resection and §

evidence of metastasis (brain, spine,| —* Craniospinal RTIK

or CSF)

Gross total or subtotal resection i
:::E«Ii;ﬁlgma Bialii i MRI negative, CSF negative ‘=" Standard RT
(Grade lll), |— |spine MRI;2! ¥ Gross total or subtotal resection and .
status;ipost CSF analysis evidence of metastasis (brain, spine,| — Craniospinal RT'¥
resection

or CSF)
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MenynnobnactomMmbl B3pocbixX

JleyeHue rnepeu4yHoOeco JIOKasilu308aHHOO ripouecca.

RADIOLOGIC PRESENTATION?® CLINICAL IMPRESSION SURGERYY
Gross total , Gross total
resection possible® resection

Contrast-enhanced MRI

compatible with primary

brain tumor® Stereotactic biopsy®
or

» |Open biopsy
or
Partial resection

Gross total resection
not possible®
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Meaynno6nacTtomMbl B3pocsbIX

JleyeHue nep8uUYHO20 JIOKaSIU308aHHOR20 rpouyecca.

POSTOPERATIVE STAGING ADJUVANT TREATMENT!
Standard risk for recurrence:¥ Standard-dose craniospinal
* No evidence of metastasis radiation™"
(brain, spine, CSF, extraneural) .| or
» Small-volume residual disease Reduced-dose craniospinal RT™:"
(contrast volume <1.5 cm?) with chemotherapy® followed by
Brainf and » Classic or desmoplastic histology post-radiation chemotherapy®:P
spine MRI*9
and CSF i
N
::?ﬁ;?écular High risk for recurrence:¥
s 2
analysis) :,lpresectable tumor or residual tumor >1.5 cm Craniospinal radiation™" with
— |chemotherapy followed by
gli‘sseminated disease within or outside of the neuroaxis post-radiation chemotherapy%"
Large cell/anaplastic medulloblastoma
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