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Semi-automated segmentation in FLAIR
MRI of a GBM patient

Some common VASARI (visually
accessible rembrandt images) features -
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Enhancing tumor

Radiomics in glioblastoma: current status, challenges and potential opportunities Radiomics in
glioblastoma: current status, challenges and potential opportunities Trans/ Cancer Res 2016;5(4):383-397



Amnewoviotikol Bloogikteg Radiogenomics

H MT dev pmopei va dwoel dpeaeg TAnpopopiec yia Th ouoTAon ToU
I0TOU Kal O€V UTTOPEiI va UTTOKATAOTAOE! TNV 10TOAOYIKA d1dyvwaon

MTropei opwce va dwael TTAnpoopieC Tou dpopoUv diaTdpaxh ThG
HIKPOdPXITEKTOVIKAC, TG digdTwong Kai Tou HeTapoAiopov piag
TTEPIOXAC.

AUTEC Ol TTAPAUETPOI HTTOPEI 0 OUYKPION HE YEVETIKOUC TTAPAYOVTEC vd
ouppAaAAouv HETA ATTO OTATIOTIKA avdAuoh oThv TTPOEYXEIPNTIKA
d1aYVWOTIKA TIpooEyyiaon.

2. UOTAPATA AuTOpdTNG avdAuong €Ikovag

Rao A, Rao 6, Gutman DA, et al, TCGA Glioma Phenotype Research Group. A combinatorial radiographic
phenotype may stratify patient survival and be associated with invasion and proliferation
characteristics in glioblastoma. J Neurosurg 2016; 124:1008-17.




AiayvwoTIKA Ttpooéyyion

MRI method of choice
Emgaveiakn avartopia 3D imaging
2.X€on pe AeiToupyiko @Aoio
‘EkTaon Tng PAAPNng



Standarization of Protocols

» Baoiko TTpwTOKoAAO (1.5T or 3T)
» 3D T1 pre contrast (min 1.5mm)

> Axial 2D FLAIR, T2, DWI (min 4mm, no gap) OOUIKNA
» 3D T1 post contrast (min 1.5mm)

» Contrast timing (4-8min)
» SWI , Perfusion, Diffusion, MRS } AEITOUPVIKA
»fMRI , DTI rpogyxeipnTika

» Radiologists report

Consensus recommendations for a standardized Brain Tumor Imaging Protocol in
clinical trials Neuro Oncol. 2015 Sep; 17(9): 1188-1198
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Advanced MR Imaging Techniques

DWI/DTI: KUTTadpoPpiOcia / dinBnon
MRS / PET:  petaPpoAiopo
PERFUSION : ayyeioyéveon

ATIEIKOVIOTIKOI PIOOEIKTEC

MikpoapxITekTOVIKA, AludTwaon, MeTaPpoAioud, AsiToupyia piag meploxng.




DWI/DTI

KutTapoppiBeia
ATTEIKOVION VEUPIKWY 00WV

Perfusion
AcikTnc ayyeioyéveong, veoayyegiwong

MRS/PET/SPECT
MeTaPpoAiko TTpoiA
Bioxnueia

f- MRI
2.UvOEOUIKOTNTA
AEITOUPYIKOTNTA EYKEPAAOU




Day=3 D,=3 D,,=3.07

CSF (free water)

Gray matter (adult) ———= Mainly densely
o packed axons all
3 fiber bundles ”on going in same
crossing e direction

perpendicularly .



DWI - ADC

A&ikTne KIVATIKATNTAC popiwv vepoU 1)

Orav mepiopileTal n eAeUBepn KIVNTIKOTNTA
meplopileTal kai n diaxuon

O cia 1oxaipia

ATtooThua
Aéppwpa

YynAo onrypa oto DWI

Diffusion

Imaging

Meiwon TnG d1axuong Twv Popiwv Tou H20 oTov eEWKUTTAPIO XWPO



DIFFUSION IMAGING
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DT/ FA

"avigoTpomn didxuon”

Aidxuon oe ouykekpipévn kaTeUBuvon (evroc veupadovwy)
TTapéxel mAnpowopiec akepaidTNTAC TS AEUKAC ouaiac
TTapéxel mpoeyxelpNTIKO EVTOTIIOUO VEUPOVIKWY 0OWV

AvadeikvUel 01nBNnon TS AEUKAC ouaiag




Evtoc ¢ BAdPNg

Fa <

Evtoc T0V TEPIEGTIOKOD O10MUOTOG

Meiwon Tou FA == A/ABnon



http://radiology.rsna.org/content/232/2/451/F3.large.jpg
http://radiology.rsna.org/content/232/2/451/F4.expansion.html
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WM tracts



Perfusion

Imaging
With iv contrast Without iv contrast

| ]
v \

I Dynamic enhancement I I (Arterial Spin Labeling -ASL) 3Tesla

T1 T2*

l |

Dynamic Contrast Enhanced - Dynamic Susceptibility Enhanced -
DCE DSE




Perfusion MRI Neoayyeiwon

P MRI measures

“First pass of bolus :
. haseline
contrast passing
through the brain” A
Lo
S ,
= y N
=
5
2
* TO =time to arrival 3
-
* TP =time to peak -
(C
* CBV = cerebral blood volume <l . . . . . .
a 10 20 30 40 50 60
* MTT = mean transit time Time (sec)
 CBF =CBV/MTT
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MNoapouoia veoayyelwong —— BaBuoOc kakonOesLag
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H ameikovion aipatikng d1nBnong oupuPdAAel onpavTikd
oThv éykaipn avadei{n veoayyeiwaong kai aTnv mpoyvwaon

MAoiwpaTa pe KAAOIKA ATTEIKOVIOTIKA XAPAKTNPIOTIKA
XAUNANC KakonBeiac pe TeploxXEC aulnuévng veoayyeiwong
éxouv dITTAdoId TIOAvOTNTA UTTOTPOTING Kal £€aAAayng



MR-spectroscopy

a2 NAA: normal neurons MeTaBoAlopAC
s Cr/Pcr: phosphate metabolism
s Cho: cellular membranes

a Cho/Cr
a Cho/NAA
s NAA/Cr




MRS ["Aoiwpara
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Cho/Cr augdavel wg ouvaptnon Tng kakordsiag (malignancy index) :
[Cho] augavel Aoyw augnong TNS KUTTapoBpibeiag

[Cr] peiwvovTal (AiyoTepa uyif KUTTapa) oTa Kakonen yAolwpara (grade I kai V)
KAl OTA OAlYOQOTPOKUTTWHATA, OXI OJWG oTa low grade aoTPOKUTTWHATA



A. Vamvakas, et al Physica Medica 60 (2019) 188-198

CONVENTIONAL MRI
-\

MRI modalities/ ’
parameters | w

s

T2ZW-FLAIR T2W-FSE

“Hot Spot”

hol i
Whole Brain Method

Segmented Maps

Feature
extraction

Statistical

——
e ——

SMO

Radiomic Features

LibLinear

SVM-RFE — A

— . LibSVM - Linear SMO
SVM Model Selection

Feature
Ranking

Model Optimization
via Grid Search

Optimal Feature Model Optimization

et Linear SMO Subset

Ranking




f- MRI
2. UVOEOHIKOTNTA
A&IToupyIKOTNTA EYKEPAAOU

2.x€on PAAPNg pe Tapakeipeveg AEITOUPYIKEG TTEPIOXEC




Eloguent cortex fMRI:
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“Parroting” BRAIN AT WORK!
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2 UpTtepdoparda
» MT e€€taon eKAOYNC YL ATTELKOVLION OYKWV EYKEDAAOU

>Radiome - Antelkoviotikd amotunwpa - SOULKA
XOPOALKTNPLOTLKAL

» Amneikoviotikot Plodeikteg — dtdyvwon, 66 radiogenomics

>DWI/DTTI: KvttapoPpifeia / duidnon
»PERFUSION : ayyeloyéveon
»MRS: uetapoiiono

»>2T0Y0C

e Aladopikn SLAyvwon, TPOEYXELPNTLKN EKTiLUNon Babpuou
KakonBeLag, S1Bnon¢ ko enektaong tnNS PAABNC

* KaBodnynon Bepareiag, ektipnon mpoodou tng vOooou,
avadeLEn UMOTPOTING

> Team work



