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Table 1 The 2007 WHO Classification of Tumours of the Central Nervous Diffuse astrocytic andeligedendroglial tumours
Diffuse astrocytoma {m 9400/3

TUMOURS OF NEUROEPITHELIAL TISSUE e e

Diffuse astrocytomafJ/DH-wildtype 9400/3

Diffuse astrocytoma, 9400/3
Astrocytic tumours
Pil Ft t 0421 “1 Anaplastic astrocytoma 9401/3
| D-Ft}"[lﬂ ES_FD-E_‘,I"[D ma Anaplastic astrocytoma W 9401/3
Pilomyxoid astrocytoma 9425/3* Anaplastic astrocytoma, NOUS 9401/3
Subependyfmal gIE!_I"It cell ﬂEtfﬂE‘_l,ftﬂl'I'I-El 93841 Glioblastoma 9440/3
Plenmﬂrphlc xanthoast mcy’tﬂma 0424/3 Giant cell gliobtarstorms 9441/3
Diffuse astrocytoma 9400/3 Gliosarcoma 9442/3
e SO T Te S TR 9420/3 ERinelpIc gRatIeSion S0
' i Glioblastoma. 9445/3*
Gemistocytic astrocytoma 9411/3 Glioblastoma, NO 9440/3
Frotoplasmic-astrosytama 9410/3 : _— :
. Diffuse midline glioma] H3 K27M—-mutant 9385/3*
Anaplastlc EEIFD-C}I'TD ma 0401/3
Glioblastoma 9440/3 Oligodendroglioma._IDH-mutant and
: i 1p/19g-codeleted 9450/3
Glaﬂt cell Q|IGD|B_E’[DTT|E!_ 9441/3 QOligoaenarogliioma, NUS 9450/3
Gliosarcoma 0442/3
— e e e — 0381/3 Anaplastic oligodendroglioma, IDH-mutant
and 1p/19g-codeleted 9451/3
Anaplastic oligodendroglioma, NOS 9451/3
Dllgndendrugllal tumours
i i Oligoastrocytoma, NOS 9382/3
D|IQDE|EFI_G mg.lm ma . 9450/3 Anaplastic oligoastrocytoma, NOS 9382/3
Anaplastic oligodendroglioma 9451/3
Other astrocytic tumours
Pilocytic astrocytoma 9421/1
DI_Ig:-astruc',rﬂ: tumours Pilomyxoid astrocytoma 9425/3
D|Igﬂﬂ5’[fﬂﬂ}"[ﬂmﬂ 0382/3 Subependymal giant cell astrocytoma 9384/1
i i Pleomorphic xanthoastrocytoma 9424/3
Anaplastm nllgﬂastrﬂcytﬂma 9382/3 Anaplastic pleomorphic xanthoastrocytoma 9424/3

WHO 2007 WHO 2016




Objetivos de la NR en los tumores cerebrales
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Pseudofendmenos



Objetivos de la NR en los tumores cerebrales
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Relacidn entre la Imagen y Gendmica en Tumores cerebrales
(Radiogenomica)

Objetivo

Comprender bases moleculares del cancer a través de la aplicacion de analisis
genomico, histopatologia e imagen

Identificar caracteristicas

expresion)

radiologicas que predigan genomica, (mutaciones,

Image
Acquisition

Image
Processing

Region of Interest
Definition

Feature
Extraction

Spatial Distribution Atlases

Maorpholo Histograms

Data
Analysis

Fathi et al, ] Magn Reson.Imaging 2019



astrocytoma oligoastrocytoma

oligodendroglioma

l

IDH-mutant

1p/19q codeletion

TERT promotar, CIC,
and FUBP1 mutations

l

P53 mutation,
ATRX inactivation

IDH-mutant, IDH-mutant,
1p/19q codeleted : 1p/19q non-codeleted
Oligodendroglioma, 1IDH-mutant Diffuse astrocytoma,
and 1p/19g-codeleted (grade 1l} ! IDH-mutant (grade 1)

Anaplastic oligodendroglioma, _
IDH-mutant and 1p/19q Anaplastic astrocytoma,
codeleted (grade i) : IDH-mutant (grade Il

|
IDH-wildtype

IDH-wildtype

Diffuse astrocytoma,
IDH-wildtype (grade 1)

Anaplastic astrocytoma,
IDH-wildtype (grade I}

If midling
CCALOIT,
test for
H3F34a
K27

mutations

Lo
Diffuse
midline

glioma,H3

KE2TM-
mutant

(grade V)




Radiogendmica en gliomas
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eResponsable de la conversion del isocitrato a alfa-ketoglutarato. Su mutacién produce una
reduccion del alfa-ketoglutarato a 2-hidroxiglutarato

*Presente en:

Pacientes jovenes

Gliomas grado /11l (>75%)

GBM secundarios (aprox 83%)

eAsociado con un perfil de expresion génica (proneural)

eMayor supervivencia (3,8 vs 1,1 afios)

Mohamed G et al Neuroimage Clin N Am 2015
Balss et al Acta neuropathol 2008



Gliomas

Clasificacion basada en perfiles de expresion génica
Vias de senalizacion: RTK/P13K/PTEN,; P53; RB1

GBM

Classical

Proneural Neural Mesenchymal

TPS3
IDH1

Copy Mumbar

Gane Expression Mutation  TPS3LOH  EGFRwI high level ampl Fication
low laval amplification
normal copy number
hemizygous deletion

homozygous dalation

*Proneural (mejor prondstico)
v'Menor volumen de realce tumoral

*Mesenquimal

v'"M3s necrosis

Survival

Survival

Proneural Neural
[=} i B [=]
- Hazard Ratios: - Hazard Ratios:
M 0.8 (p=0.4) W0.56(p=0.1)
@ | M 1 (reference) @ | W1 (reference)
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o | — o |
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Months Months
Classical = Mesenchymal
[=} o
-~ ] Hazard Ratios: -] Hazard Ratios:
W0.45 (p=0.02) W0.54 (p=0.02)
@ | M1 (reference) @ | B 1 (reference)
[=] o
o | - o |
=] S
|-
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S ] @ S
o I
o [=]
(=10 o |
= T T T T = T T T T

0 10 20 30 40 0 10 20 30 40

Months Months

EMore intensive therapy: concurrent chemotherapy/radiation and/or >3 cycles of chemotherapy
ML ess intensive therapy: non-concurrent chemotherapy/radiation or <4 cycles of chemotherapy

Verhaak et al. Cancer Cell 2010



Radiogendmica en gliomas
Topografia y supervivencia

Pronewural+
Age < 535 yo Age =65 yo Mesenchymal Proliferative
(n=179) (n=180) (n=21) (n=22)

=N 25%
g
g
E I
~ B 0%

Ellingson et al. AJNR 2012
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Ellingson et al. AINR 2013
Qi et al.Oncol Lett 2014

\
LOCALIZACION
Lobulo frontal
Unilobares
J
IDH1
Mutation
More Freq.
. IDH1 MUT
g  40%
8 fox
@
3
5 "a0%
More Freq.
IDH1 WT

Carrillo et al. AJNR 2012
Wang et al.Eur J Neurol 2015

Radiogendmica en gliomas
Mutaciones IDH

*Hallazgos radiolégicos predicen la mutacién IDH1 (precisidon 97,5%)




Radiogendmica en gliomas
Mutaciones IDH

*Hallazgos radiolégicos predicen la mutacién IDH1 (precisidon 97,5%)
*Alto porcentaje sin realce
*Gran tamano

*Presencia de quistes
*Presencia satélites

- Tumor sin realce

% Invasidn y migracién celular

Edema
Qi et al.Oncol Lett 2014 - Necrosis / quiste 3>  Supervivencia celular y antiapoptosis
Carrillo et al. AINR 2012 - Realce con contraste >  Angiogénesis

Wang et al.Eur J Neurol 2015



Radiogendmica en gliomas
Mutaciones IDH

Table II. Analyzing the frequency of IDH1/2 mutations and tumor location according to anatomical structures.
A

N
Histology (F, n) T.n PorO,n @ﬂtilobes@ IorBG,n DorBS.n CB.n ( \

v d
o LOCALIZACION
n 45 9 9 11 14 12 11
IDH mutation 7 8 (ED) 6 1 9 Lébulo frontal
IDH wild-type 7 2 1 8 8 11 2
AA y § . . ) . i Unilobares
n 2 Z
IDH mutation  C_15 13 4 > 3 4 1 \_ /
IDH wild-type 6 3 4 12 1 10 1
Overall
n 66 25 17 28 18 26 13
IDH mutation 33 20 12 8 9 5 10
IDH wild-type 13 5 5 20 9 21 3
Table IV. Analyzing the frequency of IDHI/2 mutations and different MRI features of gliomas.
MRI features AllR n (%) P-value DA? n (%) P-value AA? n (%) P-value
Pattern of growth <0.001 0.007 0.001
116/178 (65.2) 71/104 (68 3) 45/74 (60 8)
ik 1/15 (6.7) 1/7 (14.3) 0/8 (0.0)
APARIENCIA Tumocmareins <0001 0.001 0012
66/85 (77.6) 44/55 (80.0) 22/30 (73.3)
Alto porcen taje Sinlregice Indistmet 51/108 (47.2) 28/56 (50.0) 23/52 (44.2)
Tumor signal intensity <0.001 0.003 <0.001
o = fomogeneo 70/89 (78.7) 45/58 (77.6) 25/31 (80.6)
Gran tamano s 477104 (45.2) 27/53 (50.9) 20/51 (39.2)
*Presencia de quistes Contzgst enhagcement <0.001 0.001 0.003
] o 74197 (76.3) 47160 (78.3) 2737 (73.0)
ePresencia satélites Sienificant 43/96 (44.8) 25/51 (49.0) 18/45 (40.0)
Mass effect 0.654 0.320 0.216
Absent or moderate 47175 (62.7) 38/54 (70.4) 9/21 (42.9)
Severe 70/118 (59.3) 34/57 (59.6) 36/61 (59.0)
Edema 0.181 0533 0375
. Absent or moderate 71/109 (65.1) 49/73 (67.1) 22736 (61.1)
Qi et al.Oncol Lett 2014 Severe 4684 (54.8) 23138 (60 5) 23/46 (50.0)




Radiogendmica en gliomas
IDHmut vs IDHwt

Ratio proliferacion/Dispersion: p/D

Tumor cell

IDHT Mut l

Low p/D

p=E 211 fyw

Mtk IDHmut: + difusos

- agresivos
Relative invasiveness: proliferation rate over invasion rate (p/D)

IDH1 WT gl s

High p/D
p=2111n )
D = 14,0 mm?iyr . it

Iog,,{p/D) {1/mm)

=

.

1! =

Wild Type Mutant

76% precision

Baldock et al Neuro-Oncology 2014




Radiogendmica en gliomas

Baldock et al Neuro-Oncology 2014 Ratio proliferacidon/Dispersién: p/D T

High o/D IDHwt
p=211 hyr
O = 14 .0 mamdiyr

Vall d’'Hebron



Mutaciones IDH1/Susceptibilidad magnética

a b c
250 250 o3 260 ot
. 2004 200 2004
30 pacientes 5 5 N
=180 T 1504 = 150
SWI 7T z s 3
7 7 7]
100 1004 1004
d,ﬁzs 2594
& ol ol
50 504 50 %
a T T o T T 0 T T
LGG HGG positive negative non-significant significant
WHO grade IDH1-R132H mutational status Contrast-enhancement on MRI

Fa

o .I’:P.tfr

...
-
- -
M .

=5
- P
iy

R

Giinther Grabner et al. Eur Rad 2017



I0mas

iogenomica en gli

Rad

IDHwt




Mormal isoctrte

sy e ey Radiogendmica en gliomas
Mutaciones IDH
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or-Emloghitante g IIIZ'J i ) a 3 T4

Espectroscopiay 2-hidroxiglutarato (2-HG)

2-HG es una molécula estructuralmente compleja que da diferentes
sefales en espectro centradas sobre 1,9, 2,25y 4,02 ppm

Gly

semi-LASER 110 ms

HO | OH

40 35 30 25 20 15 1.0 ppm

Estas sefales se solapan con las debidas a otros metabolitos
como el NAcc GABA, Glu, Gln, GSH, mins.

Chong Hyun Suh et al. Radiology 2019



Radiogendmica en gliomas
Mutaciones IDH

ERM 2-hidroxiglutarato (2-HG)

Técnicas para estudiar la presencia de 2-HG “in vivo”

técnica Deteccion directa ventajas limitaciones
NO : (Ufipni !
SVS TE 30ms dans comercial fitting
fitting
VS TE 97rms ) 'N.O ) modl-flcauon | “fitting”
fitting secuencia comercial
I , :
/"editing” eliminacizn cefiales deteccion 2-HG NO comercial \'
SVS o CSI No falsos positivos Volumeny TA
otros compuestos
S| NO comercial
2D-COSY presencia deteccion ZTHG proc.e.sad'o,
: ., No falsos positivos cuantificacion
pico conexion
\ volumeny TA ’]\/.




Radiogendmica en gliomas
Mutaciones IDH

« Marcador diagnostico y pronostico en gliomas (inmunohistoquimia)

« 2HG (2-hydroxyglutarate) se produce por todos los enzimas de la mutacion /DH
« 2HG puede detectarse con espectroscopia (3Tesla) (2.25 ppm)

Grade 4 glioblastoma
(wild-type IDHT and IDH2)

Grade 3 oligodendroglioma
(IDH1 mutated)

Cr

Cr Cho Cho

In vivo

Fit
- Residuals
2HG (0)

Choi, C., NMR in biomedicine 2013 Choi et al. Nat Med 2012



Mutaciones IDH

T2-FLAIR—mismatch sign

Anshit et al. Neurosurg Focus 2019
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T2-FLAIR—mismatch sign Mutaciones IDH

Records identified through
H database searching
ﬁ (n=875)
b=
b=}
=
@
h-]
- Records after duplicates removed
(n=860)
—
2
5 Records screened Records excluded
g (n = 860) (n=804)
v
—

Full-text articles assessed Full-text articles excluded,
= for eligibility - Case Report (n=4)
3 (n=56) - Reviews (n=3)

o - Lack of diagnostic accura
w assessment for T2/FLAIR
mismatch sign taking
genetic testing as the gold
(—
— standard (n= 45)
Studies included
titative and
2 qualitative synth
o
32 (meta-anal lysis)
£ (n=4)
_J

TABLE 2. Diagnostic performance of the T2-FLAIR-mismatch sign in predicting [DH mutation

~_~~QH Mutation Diagnostic Performance Parameter

Authors & Year Sensitivity, %/Speciﬂcitg,r,% PPV 9NNPV,% LR+ LR- Postiest Probability (+), %" Posttest Probability (-), %"

Patel et al, 2017 (cases) 147 100 100 \09 147 08 98.3 i
Patel et al, 2017 (validation) 18.9 100 100 40 189 08 98.7 76.8
Lasocki et al., 2018 581 100 100 148 581 04 936 63.2
Broenetal, 2018 26.8 \ 100 100 / 103 268 07 99.1 5.0
Overall 321 100 1 151 321 07 99.2 135

* Positive and negative posttest probabilities were determined using Bayes theorem with a pretest probability of 80.2%.

Anshit et al. Neurosurg Focus 2019



Mutaciones IDH

T2-FLAIR—mismatch sign

Screening L Identification ]

induded | [ eigibmy |

[

Ngting IDHmut-Noncodel

IDH Mutation Diagnostic Performance Parameter

TABLE 4. Diagnostic performance of the T2-FLAIR-mismatch sign in pre

Authors & Year Sensitivity, % Specificity, % PPV.% NPV.% LR+ LR- Posttest Probability (+), %" Posttest Probability (), %"
Patel et al, 2017 (cases) 21 100 100 518 221 08 957 438
Patel etal, 2017 (validation) 455 100 100 760 455 05 o7.8 353
Lasocki et al., 2018 314 875 786 467 25 08 75 439
Broen et al., 2018 507 100 100 681 507 05 98.1 330
Overall 337 985 955 607 225 07 95.7 402

TABLE 3. Diagnostic performance of the T2-FLAIR-mismatch sign in predicting IDHmut-Code/

IDH Mutation Diagnostic Performance Parameter

Authors & Year Sensitivity, % Specificity, % PPV.% NPV,% LR+ LR- Posttest Probability (+), %" Posttest Probability (), %
Patel et al, 2017 (cases) 0.0 843 00 704 001 12 04 339
Patel et al, 2017 (validation) 0.0 65.5 00 380 001 299 04 39.8
Juratli et al , 2019 73.2 76.0 833 633 31 04 56.9 13.2
Broen etal., 2018 0.0 62.0 00 534 001 16 04 411
Overal 299 127 444 587 11 10 322 294

* Positive and negative posttest probabilities were determined using Bayes theorem with a pretest probability of 30.2%.

Anshit et al. Neurosurg Focus 2019
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Astrocytoma Oligoastrocytoma Oligodendroglioma

- -

|

I

IDH status IDH mutant IDH wild-type :
I

1

I

I

:fﬁf“ o ATRXloss'  wiibu coditat :
genetic  rps3mutation* il iy |
parameters | :
l I

I

1

l_

Diffuse astrocytoma, [DH mutant

Oligodendroglioma, IDH mutant and 1p/19q codeleted

v

After exclusion of other entities:
Diffuse astrocytoma, IDH wild-tyj
Oligodendroglioma, NOS

80% Gliomas de bajo grado son IDH mut: 37-50% codeleccion
Son mas sensibles al tratamiento

Jansen et al. Lancet Neurology 2010
Mohamed G et al Neuroimage Clin N Am 2015



102 LGG IDH mut

Table 1: Univariate logistic regression analyses for predicting 1p/19q codeletion among the

Lobulo frontal
Homogeneidad
T2/flair mismatch sign
T2* senal

Margenes

Realce con contraste
Quistes

Necrosis

Diametro maximo
Infiltracion cortical
Edema

+ de 3 |6bulos
Desviacion linea media

Hidrocefalia
= )

Batchala et al. AJNR 2019

=)

training dataset

Mutaciones IDH/ Deleccion 1p/19q

Odds
Predictor Ratio Ratio (95% CI) P Value
Maximum diameter (cm) Ist Quartile: 3rd quartile 1.33 (0.70-249) 381
Margins Irregular: sharp 1.04 (0.47-2.33) o
Texture Homogeneous (<X75%): 1233 (4.66-31.58) < 001"
homogenegus (=72%)
Peritumoral edema Yes: no 142 (0.62-3.23) 973
Hydrocephalus Mo: yes 232 (0.88-601) 089
Midline shift (cm)® Ist Quartile: 3rd guartile 427 1.49-12.23) 07
Enhancement Yes: no 1.28 (0.57-286) 555
MNecrosis Yes: no 118 (0.61-7.69) 218
L= blooming ¥es no £92 0204 2349 gz
Cortical infiltration Yes: no 202 (0.67-6.10) 212
Cyst Mo: yes 118 (0.48-2.97) J15
T2 FLAIR mismatch sign® Mo: yes 22.50 (6.26—x] =2.001*
Gliomatosis Yes: no 113 (0,187 .08) 896
Lrimary lobe Erontal ponfrontal S68008. 0044 001
Age 3rd Quartile: Ist quartile 338 7-6710) =2.001*
Sex Female: male [R5 (03 7 I 5




Mutaciones IDH/ Deleccion 1p/19q




Mutaciones IDH/ Deleccion 1p/19q

IDH-mutant LGG

T2-FLAIR mismatch sigD
present
‘ not present

Logstic regression model
(texture, age, T2* blooming,
location, hydrocephalus)

~ |

1p/19q codeleted | 1p/19q non-codeleted

N

Batchala et al. AJNR 2019



asfrocytoma oligoastrocytoma oligodendroglioma
)
IDH mutation
I
| |
IDH-mutant IDH-wildtype
|

1p/19q codeletion

TERT promotar, CIC,
and FUBP1 mutations

l

P53 mutation,
ATRX inactivation

|

IDH-mutant,
1p/19q codeleted

Oligodendroglioma, 1IDH-mutant
and 1p/19g-codeleted (grade 11)

Anaplastic oligodendroglioma,
IDH-mutant and 1pf19qg
codeleted (grade I}

IDH-mutant,
1p/19q non-codeleted

Diffuse astrocytoma,
IDH-mutant (grade 1)

Anaplastic astrocytoma,
IDH-mutant (grade [}

If midling

location,
test for
H3F34a
K27

mutations

IDH-wildtype
Diffuse astrocytoma, (" Diffuse )
IDH-wildtype (grade 1) midline
glioma,H3
K27M-
Anaplastic astrocytoma, mutant
IDH-wildtype (grade I} (grade V)
. _/




Glioma difuso de linea media H3 K27 mutado

EPIGENETIC MECHANISMS HEALTH ENDPOINTS
are affected by these factors and processes: - + Cancer

* Development (in utero, childhood ) * Autoimmune disease
+ Environmental chemicals // * Mental disorders

+ Drugs/Pharmaceuticals o + Diabetes
ya’d .
e w"ﬂ' _ EPIGENETIC
/ / CHROMATIN .
e )y FACTOR

Jy METHYL GROUP

DNA methylation
| Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA
and activate or repress genes.

GENE —_ s HISTONE TAIL

DNA accessible, gene active

Histone modification

/" | The binding of epigenetic factors to histone “tails”
Histones are proteins around which | HISTONE — | alters the extent to which DNA is wrapped around
DNA can wind for compaction and DNA inaccessible, gene inactive histones and the availability of genes in the DNA
gene regulation. to be activated.

Talamo
Hipotalamo
Pineal

1IRY;

Cerebelo
Tronco

Médula espinal




Glioma difuso de linea media H3 K27 mutado

Table 2: MRI characteristics®

All Histone H3  Histone H3

Patients K27 Mutant Wildtype

(n = 33) (n = 24) (n=9)
Multifocality 5 0
Contrast enhancement 22 6
Cystic component or 18 15 3

necrosis

Edema 4 4 0
Infiltrative pattern 27 0 9
Mass effect 32 <D 8
Irregular border 27 8 9
CSF-based metastases 7 6 1
Direct cortical invasion 12 9 3

Aboian et al. AINR2017

Vall d’Hebron



Enzima reparador MGMT

eRepara células tumorales (aumenta su supervivencia)

eMetilacion MGMT inactiva su funcién reparadora (50% de GBMs)

*M-MGMT mayor supervivencia pacientes, mejor respuesta a TMZ, mayor incidencia de PsP
ePobre correlacion entre hallazgos RMc y estado MGMT

100+

—_ 2 -

9\3 90+ | nmethylated, % 100-T ey

S 80 radiotherapy [+ =4

s m— |Inmethylated, E 80+

5 704 radiotherapy plus @ 704

2 60 temozolomide = 60

¢ Methylated Z

o - 2 Ly

3 509 Unmethylated radiotherapy é 30

Y 404 SUSAT Methylated Methylated, E, 40+

& 30 eI MGMT radiotherapy plus = 304

= promoter temozolomide 2 204

s 20 o

-1 a 104

S 10- 0

o T 1

P<0.001 0 % -
0 T T T T T T 1
0 6 12 18 24 30 36 42 Months
Months Mo. at Risk
Unmethylated, radiotherapy 54 47 25 5 0 0 0

No. at Risk Unmethylated, radiotherapy plus temozolomide 60 53 34 11 7 4 1
Unmethylated 114 100 59 16 7 4 1 Methylated, radiotherapy 46 42 30 18 8 0 0
Methylated 97 84 64 46 24 7 1 Methylated, radiotherapy plus temozolomide 46 42 34 28 16 7 1

Hegi et al. N Engl J Med 2005



Radiogendmica en gliomas alto grado
Topografia y supervivencia

0S <12 mo. OS >36 mo.
(n=106) (n=86)

-
2
X

Tumor Frequency
IE T 1

0%

More Freq.
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Difference in Freq.

Ellingson et al. AJNR 2013



Radiogendmica en gliomas alto grado
Enzima reparador MGMT

eRealce en anillo se asocia con MGMT no metilado
e M-MGMT sin edema mayor supervivencia
* M-MGMT con areas sin realce mayor supervivencia
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Carrillo et al. AJNR 2012
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Progresion precoz vs. Pseudoprogresion
Valor diagndstico Perfusion (rCBV)

ROC Curve
1.00y
754
504
254
£
No. rCBV 95% CI Value £
c
Unmethylated group 22 .009 & 000
Pseudoprogression 4 0.87 0.10-1.63 0.00 25 50 75 1.00
Real progression 12 3.25 1.46-5.04 N—
Methylated group 26 258 = SpnoNcRy
FEEL R EEl : Loz 0.5/-2.55 rCBV de 1,4 tiene 81,5% sensibilidad y
Real progression 7 2.34 1.05-3.61

77,8% especificidad

Kong et al. Am J Neuroradiol 2011



Conclusiones

Técnicas de RM convencional y avanzada utiles para el
diagndstico y seguimiento de tumores cerebrales

s Diagndstico S—
**Diagndstico diferencial
**Gradacion
**Planificacion terapéutica
**Respuesta-progresion

*»* Pseudofendomeno: pseudoprogresion / radionecrosis / pseudorespuesta
**Radiogenémica

*Refinamiento clasificacion
*Prediccion prondstica
*Tratamiento individualizado
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