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WHO klasifikace CNS nadoru - 2016

WHO classification of tumours of the central nervous system

Diffuse astrocytic and oligodendroglial tumours
Diffuse astrocytoma, |DH-mutant

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

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

Glioblastoma, IDH-wildtype
Giant cell glioblastoma

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

trocytoma, NOS
lastic oligoastrocytoma, NOS

Other astrocytic tumours
Pilocytic astrocytoma

Pilomyxoid astrocytoma
Subependymal giant cell astrocytoma
Pleomorphic xanthoastrocytoma
Anaplastic pleomorphic xanthoastrocytoma

Ependymal tumours
Subependymoma
Myxopapillary ependymoma
Ependymoma

Papillary ependymoma

Clear cell ependymoma

Tanyeytic ependymoma
Ependymoma, RELA fusion-positive
Anaplastic ependymoma

Other gliomas

Chordoid glioma of the third ventricle
Angiocentric glioma

Astroblastoma

Choroid plexus tumours

Choroid plexus papilloma
Atypical choroid plexus papilloma
Choroid plexus carcinoma

9400/3
9411/3
9400/3
9400/3

9401/3
9401/3
9401/3

9440/3
9441/3
9442/3
9440/3
9445/3*
9440/3

9385/3*

9450/3
9450/3

9451/3
9451/3

9382/3

94211
9425/3
938411
9424/3
9424/3

83831
939411
9391/3
9393/3
9391/3
9391/3
9396,

9392/3

94441
9431/
9430/3

Neuronal and mixed neuronal-glial tumours

Dysembryoplastic neuroepithelial tumour

Gangliocytoma

Ganglioglioma

Anapla ganglioglioma

Dysplastic cerebellar gangliocytoma
(Lhermitte-Duclos disease)

Desmoplastic infantile astrocytorma and
ganglioglioma

Papillary glioneuronal tumour

Rosette-forming glioneuronal tumaour

Diffuse leptomeningeal glioneuronal fumour

Central neurocytoma

Extraventricular neurocytoma

Cerebellar liponeurocytoma

Paraganglioma

9493/0

94121
9509/1
9509/1

9506/1
9506/

Tumours of the pineal region

Pir ytoma

eal parenchymal tumour of intermediate
differentiation

Pineoblastoma

Papillary tumour of the pineal region

Embryonal tumours
Medulloblastomas, genetically defined
Medullobla: a, WNT-: ted
Medulloblastoma, SHH-activated and
TP53-mutant
Medulloblastoma, SHH-activated and
TP53-wildtype
Medulloblastoma, non

9475/3*

9476/3*

T/non-SHH

oma, group 4
Medulloblastomas, histologically defined
Medulloblastoma, classic
Medulloblastoma, desmoplastic/nodular
Medulloblastoma with extensive nodularity
Medulloblastoma, large cell / anaplastic
Medulloblastoma, NOS

Embryonal tumour with multilayered rosettes
C19MC-altered

Embryonal tumour with multilayered
Ic s, NOS

Medulloepithelioma

CNS neuroblastoma

CNS ganglioneuroblas a

CNS embryonal tumour, NOS

Atypical teratoid/rhabdoid tumour

CNS embryonal tumour with rhabdoid fea

9478/3°

9478/3
9501/3

Tumours of the cranial and paraspinal nerves
Schwannoma
Cellular schwannoma

Plexiform schwannoma 9560/0

Melanotic schwannoma
Neurafibroma
Atypical neurofibroma
Plexiform neurofibroma
Perineurioma
Hybrid nerve sheath tumours
Malighant peripheral nerve sheath tumour
Epithelioid MPNST
MPNST with perineurial differentiation

Meningiomas

Meningioma

Meningothelial meningioma
Fibrous meningioma
Transitional meningioma
Psammomatous meningioma
Angiomatous meningioma
Microcystic meningioma
Secretory meningioma
Lymphoplasmacyte-ri
Metaplastic meningioma
Chordoid meningioma
Clear cell meningioma
Atypical meningioma
Papillary meningicma
Rhabdoid meningioma
Anaplastic (malignant) meningioma

meningioma

Mesenchymal, non-meningothelial tumours
Solitary fibrous tumour / haemangiopericytoma™
Grade 1
Grade
Grade 3
Haemangioblastoma
Haemangioma
Epithelicid haemangioendothelioma
Angiosarcoma
Kaposi sarcoma
Ewing sarcoma / PNET
Lipoma
Angiolipoma
Hibernoma
Liposarcoma
Desmoid-type fibromatosis
Myofibroblastoma
Inflammatory myofibroblastic tumour
Benign fibrous histiocytoma
Fibrosarcoma
Undifferentiated pleomorphic sarcoma f
malignant fibrous histiocytoma
Leiomyoma
Leiomyosarcoma
Rhabdomyoma
Rhabdomyosarcoma
Chondroma
Chondrosarcoma
Osteoma

9560/1
9540/0
9540/0
9550/0
9571/0

9540/3
9540/3
9540/3

9530/0
9531/0
9532/0
9537/0
9533/
9534/0
9531
9530/0
9530/0
9530/0
9538/1
9538/1
9539/1
9538/3
9538/3
9530/3

9140/3
9364/3
8850/0
8861/0
8880/0
8850/3
8821/1
8825/0
8825/1
8830/0
8810/3

8802/3

9180/0

Osteochondroma
Osteosarcoma

Melanocytic tumours
Meningeal melanocytosis
Meningeal melanocytoma
Meningeal melanoma
Meningeal melanomatosis

Lymphomas

Diffuse large B-cell lymphoma of the CNS

Immunodeficiency-associated CNS lymphomas
AlDS-related diffuse large B-cell lymphoma

9210/0
9180/3

8728/0
87281
8720/3
8728/3

9680/3

EBV-positive diffuse large B-cell lymphoma, NOS

Lymphomatoid granulomatosis
Intravascular large B-cell lymphoma
Low-grade B-cell lymphomas of the CNS
T-cell and NK/T-cell lymphomas of the CNS
Anaplastic large cell lymphoma, ALK-positive
Anaplastic large cell lymphoma, ALK-negative
MALT lymphoma of the dura

Histiocytic tumours
Langerhans cell histiocytosis
Erdheim-Chester disease
Rosai-Dorfman disease

Juvenile xanthogranuloma
Histiocytic sarcoma

Germ cell tumours
Germinoma
Embryonal carcinoma
Yolk sac tumour
Choriocarcinoma
Teratoma
Mature teratoma
Immature teratoma
Teratoma with malignant transformation
Mixed germ cell tumour

Tumours of the sellar region
Craniopharyngioma
Adamantinomatous craniopharyngioma
Papillary craniopharyngioma
Granular cell tumour of the sellar region
Pituicytoma
Spindle cell oncocytoma

Metastatic tumours

odes are from the Internationz
0) {7424). Beh

9766/1
a712/3

9714/3
9702/3
9699/3

9751/3
975011

9755/3

9064/3
9070/3
9071/3
9100/3
9080/1
9080/0
9080/

9084/3
9085/3

935011
93511
9352/1
9582/0
9432/1
8290/0

WHO Classification of Tumours of
the Central Nervous System
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Algoritmus pooperacni lé¢by gliomu dle mutaéniho profilu (EANO guideliny 2017)

1p/19q kodelece

1p/19q non-kodelece

(TMZ/RT = TMZ)*

(TERTp mutace) (ATRX mutace, TP53 mutace)
) 4 A 4 \ 4 \ \ 4
WHO grade |l WHO grade Il WHO grade Il WHO grade lli WHO grade IV
I i
] 1
| |
\ 2 : A 4 :
| |
sledovani | | sledovani | |
l I
] 1
] 1
1 1
] ]
] 1
v \ v v v
RT = PCV RT/(TMZ)* = TMZ

TMZ/RT — TMZ

(RT—> PCV)

* zvaZovat pfi pfedpokladu vysoké toxicity rezimu PCV (efektivitu reZimu s TMZ aktudalné hodnoti studie CODEL)

* benefit konkomitantni CHT/RT s TMZ u anaplastickych astrocytomu aktudiné hodnoti studie CATNON (reZim je dnes
obecné akceptovan)
IDH: izocitrat dehydrogendaza, RT: radioterapie, TMZ: temozolomid, TMZ/RT: konkomitantni TMZ a RT, PCV:

prokarbazin, lomustin, vinkristin

Weller M, et al. Lancet Oncol. May 5, 2017.
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Algoritmus pooperacn

'

lécby gliomu dle mutacniho profilu (EANO guideliny 2017)

H3-K27M mutace

N

WHO grade II* WHO grade III* WHO grade IV WHO grade IV
i
]
: ! |
i
E > VEk < 70 let Vék > 70 let
i
|
i
|
! v X ) I}
I
]
| MGMT- | | mGeMmT + MGMT - MGMT +
]
i N
! l l
v y A 4 RT
TMZ/RT—> TMZ/RT—> TMZ/RTH—>
sledovéni RT / oy / RT / (TMZ/RT—>
™Z ™Z TMZ nebo TMZ ™Z)

* difuzni astrocytom grade Il a Ill dle WHO klasifikace 2016 (nejisté biologické chovani, nelze vyloucit pribéh jako u glioblastomu)
** benefit konkomitantni CHT/RT u anaplastickych astrocytomi aktudlné hodnoti studie CATNON (reZim je dnes obecné akceptovan)
* moino zvaiit hypofrakcionaéni RT reZim

IDH: izocitrat dehydrogenaza, RT: radioterapie, TMZ: temozolomid, TMZ/RT: konkomitantni TMZ a RT, MGMT -: neni metylace MGMT,
MGMT +: je metylace MGMT

Weller M, et al. Lancet Oncol. May 5, 2017
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Zobrazovaci metody v neuroonkologii

I m Predoperacni

— Magneticka rezonance + specialni: funkéni MR vydetieni, DTI
— diffusion tensor imaging, NMR spektroskopie, Diffusion Weighted
Imaging (DWI)

— Vypocetni tomografie (akutni stavy, vidy prvni modalita, lepsi
zhodnoceni kostnich struktur, kalcifikaci ¢i krvaceni do nadoru)

— Angiografie — CTAG, MRAG, DSA (vztah nddoru k cévnim strukturam,
zhodnoceni jeho vyzivy s odhadem perioperacniho krvaceni)

— Ultrazvuk (pediatrie) — u oteviené fontanely.

— PET (CT-PET, MR-PET), SPECT - zhodnoceni proliferacni ¢i metabolické
aktivity nadoru




Neurodiagnostika




Neurodiagnostika

MR - PWI
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Funkéni vysetreni pomoci MR mozku -
nador v blizkosti ,,elokventnich” struktur

—F
' m  Funkéné dulezité oblasti
— senzomotoricka oblast
— Fecova a zrakova centra
— thalamus, hypothalamus, BG

— capsulainterna
— mozkovy kmen

— cerebelarni pedunkly
a hluboka mozeckova jadra

— + dalSi struktury bilé hmoty: asociacni, komisuralni a projekcni
drahy



Funkéni MR mozku — BOLD (blood
oxygenation level dependent) - volni
pohyb, recové funkce

Korelace f-NMR (Brocova area)
s mistem zastavy reci pri primé
kortikalni stimulaci

|
| B A ol @
&
Srapubut
| R .
£
R

i NI Y R
1 ’ < | -
I > =
| )| 2
: | | 1z
: R =
Scope Probe « X

‘Small Passive Cranial Frame



Diffusion tensor imaging — DTI (L

- \
- zavislost difuze molekul vody na anizotropii struktur bilé | .

hmoty mozku |
| | i / \\
AN y

DTI — zrakova radiace v tésné blizkosti
HGG mozku T-O vlevo

DTI — fasciculus arcuatus, pred
nim metastaza v ¢elnim laloku

DTI — kortikospinalni draha,
pfed biopsii HGG z pontu




Priklady vyuziti dalsich zobrazovacich

metod:
Vypocetni tomografie

Priikaz kalcifikaci :
oligodendrogliom,meningeom

Spontanni prokrvaceni - meta




DSA mozkova panangiografie :

DSA - vyZiva parasagitalniho meningeomu z vétvi ACE sin., uzavér casti
sinus sagitalis superior



PET (FLT PET/NMR) mozku :

Fused MR-PET ["*F|FET FET
(T1-w/FET)

Zhodnoceni proliferacni aktivity u LGG mozku- okrsky zvySené
proliferace , prechod do HGG. (dopad na resekci, odbér histologie)



Terapie nadori

Chemoterapie
Radioterapie
Observace




+

= GradelI: minimailni risk rekurence a progresivniho
ristu

s GradelIl - atyplcky vyssi riziko rekurence a
progresivniho ristu

= Grade III — maligni : vysoke riziko rekurence a
agresivni rust



Meningeomy
-+ meningeomu je optimalni
léCebnou metodou, jejimz cilem je radikalni
resekce jako prevence mozné recidivy

m Dalsi modality terapie:

m radioterapie

m farmakoterapie

m endovaskularni embolizace
m observace



Meningeomy - lokalizace

Parasagittal/falcine

Lateral ventricle 2?'?%
1%—2% =

Convexity 4
19% 48

Posterior \ Py i :
fossa TP AT %, Tentorial
T BN 7 ) e —~ 3%

Suprasellar

. Foramen
(tuberculum)

& 4 magnum
vy — 10—-2%

Middle fossa/
= Meckel's cave
& 4%

' "Sphenoid wing
Olfactory - / 17%
groove

8%

W Orbit/optic
nerve sheath
1%-2%




Konvexitarni Meningeomy

Cutting
arachnoid

Dura mater adhesions
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Parasagitalni Meningeomy

Superior
sagittal

cerebri —_

Cut arachnoid
adhesions






‘ii Mozkové metastazy v priitbéhu onemocnéni
u 20-40%bo.

= Prvni manifestace nadoru v 15%.

[ |
(delsi preziti, zlepsujici se diagnostika).




Meta - Cetnost




Terapeutické moznosti

DIAGNOSIS

= Chirurgicka resekce
Radiochirurgie

Radioterapie

(WBRT, IMRT, SIB, k4

RapidArc)

m Chemoterapie

= Dalsi terapie
(biologicka,
hormonalni, mikroRNA, vyuziti nanotechnologii
aj.)

s Kombinace — chirurgie/SRS + RT




Prognostickeé skorovaci
systemy

Frngh?stlcke Fleclu.rsn.re Rotterdam | Score Index for Basic Score for Graded. Disease specific .
sknre Partitioning Prognostic | — Graded Prognostic

. e Analysis S{k Rt;-]E Radl;: ;;EEW Bral{nﬂsl':;:t}asm Assesment Assesment
Proménna ™~ (RPA) (GPA)

Arm | Ano |

Klll‘llck'f stav I~’F" E{' l'H:. hP‘ h hF" KF’“

Fll
Extrakranialni
Ano Ano Ano Ano rm An O
metastazy

Kontrolované
primarni Ano Ano Ano
onemocnéni
metastaz
Obj k
metastaz
Od ad
povéd na Ano
steroidy

Stupné klasifikace




Indikace operace

sekcni vykon
= Paliativni vykon
= (Biopsie — diagnoza, diferencialni diagnoza)




Indikace operace

ﬂSoIitérni metastaza:
— Pristupna lokalizace

— Vétsi metastaza zplisobujici vyrazny mass-
efect (vice jak 4 cm) nebo zivot ohrozujici

— Radiorezistentni nador
— KPS 70 a vice
— Kontrolované primarni onemocneéeni



Indikace operace

ﬂ\ﬁceéetné metastazy:
— Ne vice jak 3 metastazy
— Kontrolované primarni onemocneéeni
— KPS 70 a vice
— Radiorezistentni nador
— Byla zvazena radiochirurgie
— Dominantni zivot ohrozujici léze (Stark, 2005)

— Stejné vysledky jako u solitarnich — resekce
dominantni léze (Peek, 2005); (Iwade, 2000)



Chirurgie versus SRS

ﬂehiru rgicka resekce

— Tolerance nekolikahodinového vykonu v
CA

— Mass-efect
— Vyrazny edém e
— Dobfe pFistupné lozish.

s Radiochirurgie @
— Malé, relativne neprist 3

Lekselliy gama-niz Kyberneticky gama-niz



ledovani pacienti

ontroly a 3 meésice (1. rok)

s Spoluprace s MOU

s Spoluprace s IHOK a dalsi onkologie
= Neurologicka dispenzarizace

cca 20-30 pacientti / rok —
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+

m Vice jak 50% primarnich mozkovych nadort

s 1) Low-grade gliomy (LGG)
m Pilocyticky astrocytom (G1)
m Astrocytom difuzni (G2) IDH m.
m Oligodendrogliom (G2)
m Ependymom (G2)

s 2) High-grade gliomy (HGG)
m Anaplasticky astrocytom (G3)
m Glioblastoma multiforme (G4) IDH-wt,m,
= Anaplasticky oligodendrogliom (G3)
m Anaplasticky ependymom (G3)



Chirurgicka resekce

+

m radiologicka = biologicka
resekce resekce

m radikalita

pozadovany rozsah resekce
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Moznosti ovlivhéni funkcniho vysledku
Jr pri operacich gliomti mozku

Zobrazovaci metody
Peroperacni neuronavigace
Peroperacni neurofysiologie

Awake



Neurodiagnostika : DTI traktografie

kortikospinalni
draha




Neurodiagnostika : DTI traktografie

opticka draha



Neurodiagnostika : fMR

centrum reci



Neurochirurgické navigacni systémy

Standard Profile

PROCEDURE:
Shunt Placement

PATIENT:
DEMO LEE VIP

Select Exam:
» cer
TRACER Painter
Noninvasive DRF
Press and hold Foot Switch
while tracing patient.
Progress: N
é N NS
r B LS
EMitter  Help  Admin




Navigace + mikroskop




Neurochirurgické navigacni systémy




Princip frame less navigace




Fluorescencni technologie

B :

Vizualizace nadoru pomoci 5-ALA




Peroperacni neurofyziologie




Celkova anestezie — monitorace pouze motoriky




monitorace
kognitivnich funkci, motoriky, senzitivity ...




Neuroonkologicka sekce Ceské onkologické spole¢nosti

http://www.nheurooncolog

Member of Czech Oncological Society

ABOUT US

13th EANO

Where: Stockholm, Sweden
When: 10. - 14.10. 2018
abstract deadline: 31.5.2018

Czech Society for Neuro-Oncology (CSNA) is a member of Czech Oncological Society. The main aim of CSNA is to contribute to the development and dissemination of the
knowledge in the clinical and biological sciences focused on neuro-oncology, to enable translation of this knowledge into the clinical practice and current standards of care for
patients with CNS tumors and to participate on the education of the all health care professionals and scientists involved in the neuro-oncology community.

Specific objectives include

« preparation of national guidelines for the treatment of patients with CNS tumors,

« establishment of the network of CSNA centers following CSNA guidelines in their clinical routine and research activities (biobanking, collection of clinical data) in neuro-
oncology,

« facilitating the interaction of health care professionals and scientists with interest in neuro-oncology,



http://www.neurooncology.cz/en/
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cca 600 operovanych gliomt/rocné



NOC Brno - Tym pro nadory mozku a michy

| Vedouci tymu: prof. MUDr. Pavel Slampa, CSc

Program:  chirurgicky, onkologicky, radioterapeuticky ,vyzkumny

Pracovisté:

: Klinika radia¢ni onkologie, Klinika komplexni onkologicke péce,

Oddéleni radiologie, Oddé€leni nuklearni mediciny,
Neurochirurgick klinika, Ustav patologie, Klinika radiologie a nuklearni mediciny

Détska nemocnice FNB

Neurochirurgicka klinika, Klinika zobrazovacich metod, I.Ustav patologie,

Molekularni onkologie — solidni nadory

: onkolog, radioterapeut,radiolog,neurolog,
neurochirurg ,patolog



Diagnosticko-lééebné protokoly MOU
Aktualizace 1.10.2017

. "o BBMRLCZ .22,

P Zambstrance ]
A0 543 11 M

MMCI

MASARYK
MEMORIAL CANCER INSTITUTE

Masarvkuv onkologicky astav

Standard

SEKCE: | PREDMET/VYKON/PROCEDURA | sTRANA PROCEDURY
NLPP

Primarni nadory centralniho nervoveho systému (CNS) 1127

1. Epidemiologie:

Primirni nddory centrilntho nervového systému predstavuyi pouze 1-2% viech zhoubnych
nddorovych onemocnéni u dospélych. Jejich incidence je v poslednich letech staciondmi, v
roce 2014 bylo hlaSeno 7 novych piipadu na 100 000 obyvatel, s mortalitou 6,3/100 000
Incidence ma 2 vrcholy, jeden u déti do 5 let a pak po 6. dekadé. Vétsina détskyeh nadoru
vznika v zadni jamé lebni vuzkém vztahu k mozkovému kmenm. U dospélych naopak
dominuje lokalizace supratentoridlni v obou hemisférich.

2. Etiologie:

Etologie primamich mozkovych nadori je pravdépodobné multifaktonalmi. Za jasné
prokazany vyvolavajici faktor je povazovino tomzujici zafeni (az 22x zvysené nziko vzniku
ghomu po profylaktické radioterapn krama u déti s akutni lymfoblastickou leukémii) a

dlouhodoba imunosuprese (infekee HIV, imunosupresivai 1ééba po transplantacich). Ostatni
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Radioterapie MO




Radioterapie MOU
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Fixace pro SRS (stereotakticka radiochirurgie-LINAC )




Zaver: nase cile v neuroonkologii

|

|
Maximalni a resekce nadoru - nové technologie

Molekularné cytogeneticka diagnostika - nové prognostické a
prediktivni faktory

Nové moznosti terapie — genova terapie, biologicka
terapie,imunoterapie

Kvalitni databaze a follow-up

Kvalita zivota, délka zivota




