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Advanced neuroimaging for understanding pathophysiology and predicting prognosis
in epilepsy
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Neurite imaging revealed decreased neurite density in the focus of
conventionally MRI-negative temporal lobe epilepsy (TLE). In TLE with hippocampal sclerosis, we
found severe reduction of neurite density and localized hippocampal reduction of neurite orientation

dispersion. Additionally, we compared interictal arterial spin labeling (ASL) imaging with FDG-PET
for the focus detection of TLE. As a result, it seems that ASL couldn’ t present comparable clinical
usefulness with FDG-PET. Moreover, graph-theoretical analysis revealed significantly reduced
resilience of brain gray matter networks in idiopathic generalized epilepsy. Furthermore, we
investigated late-onset TLE group using voxel-based morphometry and tract-based spatial statistics.
Consequently, we found significant gray matter volume increases in the bilateral amygdala and
anterior hippocampus and significantly reduced mean diffusivity in temporo-frontal lobe and brain
stem.



(Leonardi M, et al. Epilepsia. 2002)
1% 3
(Kwan P, et al. N Engl J Med. 2000)
(Tellez-Zenteno JF, et al. Brain. 2005)

T2
(Sone D, et al.
Neuroimage Clin. 2016) Node Edge
(Bernhardt, et al. Epilepsy Behav. 2015) (TLE)
(Sone D, et al. PL0oS One. 2016) TLE

(Sone D, et al. Epilepsy Behav. 2016)

neurite orientation dispersion and density imaging (NODDI)

(Zhang H, et al. Neuroimage. 2012) MRI
NODDI
(Winston GP, et al. Epilepsy Res. 2014) MRI
arterial spin
labeling (ASL) MRI
T2
NODDI ASL
NODDI 33 TLE
NODDI 33 TLE 14 19
MRI FDG-PET ( )

MRI



ASL 27
(TLE )
ASL

20

30

)
spatial statistics (TBSS)

NODDI MRI
(ND)
FDG-PET

ND

al. Neuroimage Clin. 2018)

TLE

TLE

(IGE) 33 35
37 A
TLE FDG-PET

volumes of interest (VOI)

40
voxel-based morphometry (VBM)

FDG-PET TLE

MRI

(ODI)

HERES

TLE

HERERE
1 (A)MRI FDG-PET
(B) TLE
( 4
IGE

2019)

( 2 SoneD

3D-T1

SL

ASL

TLE

(3D-T1

tract-based

TLE

( 1 SoneD,et

T238F1&

IGE
, et al. PLoS One.



Resilience to Targeted Attack Resilience to Random Attack

=
o
g &
2]

o

€ g

§ §

2 1 2

an o e H NN AR, B A 084
AAL Atlas g %ﬁ By

-k 8
208 @ AT 208
& 9 © IGE &

> v IGESHG =
2os 4 HCIGE 206
3 %, 5

g §
204 2 p=0.002 P04
£ o :

= =, §o2
5 -
& @

° o

2 H

= &

e 2

0.8 1

08 1

o

o 02

02 0.4 .6 04 .6
fraction of removed nodes fraction of removed nodes

Resilience to Targeted Attack Resilience to Random Attack
Hammers Atlas |ro e oo o foag oo s
E08 £08
8 3
;"" qb"b oW ;“3 B o 16
&0.7 c"-‘?-h A HCSIGE &7 ag & HCMGE
Bos: cbL-;1h1 Sos S
s E g
Bos gos Qihn%q]
Boa  “m p=0.031 S04 ®odn  p=0.029
2 o 2 o &
£ T

03 =03
3 @ 5 e,

] !

ve size

e o

o F%
4

reiatve size

e o

=

8 COROOT I R sy
5 0
s 0 0z 4 6 08 1 0 02 04 06 08 1

fraction of removed nodes fraction of removed nodes

2 IGE (

ASL FDG-PET (TLE )
FDG-PET
ASL FDG-PET

( 3 SoneD,etal. Front Neurol. 2019)

Faf < A

FDG

Z=-35 Z=-25 = - z=g?
Py 1& SN, . ,f
- & G ECHFEFLFCT X

3 TLE ASL FDG-PET

TLE
Mean Diffusivity

(Sone D, et al.
Neuroradiology. 2018)
TLE



7

Sone D, Beheshti I, Maikusa N, Ota M, Kimura Y, Sato N, Koepp M, Matsuda H.
Neuroimaging-based brain age prediction in diverse forms of epilepsy: A signature
of psychosis and beyond. Mol Psychiatry. In Press [ ]
Sone D, Maikusa N, Sato N, Kimura Y, Ota M, Matsuda H. Similar and differing
distributions between 18F-FDG-PET and arterial spin labeling imaging in temporal
lobe epilepsy. Front Neurol. 2019;10:318. DOI: 10.3389/fneur.2019.00318 [

]
Sone D, Watanabe M, Maikusa N, Sato N, Kimura Y, Enokizono M, Okazaki M, Matsuda
H. Reduced resilience of brain gray matter networks in idiopathic generalized
epilepsy: A graph-theoretical analysis. PLoS One. 2019;14(2):e0212494. DOI:
10.1371/journal .pone.0212494. [ ]
Sone D, Sato N, Ota M, Maikusa N, Kimura Y, Matsuda H. Abnormal neurite density
and orientation dispersion in unilateral temporal lobe epilepsy detected by
advanced diffusion 1imaging. Neuroimage Clin. 2018;20:772-782. DOI:
10.1016/j .nicl.2018.09.017. [ ]
Sone D, Sato N, Kimura Y, Watanabe Y, Okazaki M, Matsuda H. Brain morphological
and microstructural features in cryptogenic late-onset temporal lobe epilepsy: a
structural and diffusion MRI study. Neuroradiology. 2018;60(6):635-641. DOI:
10.1007/s00234-018-2019-z. [ ]
Beheshti I, Sone D, Farokhian F, Maikusa N, Matsuda H. Gray Matter and White Matter
Abnormalities in Temporal Lobe Epilepsy Patients with and without Hippocampal
Sclerosis. Front Neurol. 2018;9:107. DOI: 10.3389/fneur.2018.00107. [ ]
Farokhian F, Beheshti 1, Sone D, Matsuda H. Comparing CAT12 and VBM8 for Detecting
Brain Morphological Abnormalities in Temporal Lobe Epilepsy. Front Neurol.
2017;8:428. DOI: 10.3389/fneur.2017.00428. [ ]

7

Sone D, Maikusa N, Sato N, Foong J, Koepp M, Matsuda H. Profoundly impaired white
matter integrity and brain networks in temporal lobe epilepsy with psychosis: a
diffusion MRI study. 33rd International Epilepsy Congress.
Sone D, Beheshti I, Maikusa N, Matsuda H. Signature of Psychosis: Neuroimaging-based
Brain-Age gap estimation in temporal lobe epilepsy with and without psychosis.
American Epilepsy Society Annual Meeting 2018.

- Overview and
Perspectives -. 52

- Pros and Cons -. 52

’ ’ ’ ’ ’ - MRI



@

@

52
, , , , . Morphological and
microstructural features in cryptogenic late-onset temporal lobe epilepsy: A
structure and diffusion MRI study. 51
Sone D. Nuclear Medicine in Seizures. IAEA Workshop and Final Coordination Meeting

on Nuclear Medicine Techniques in Neurological Diseases Il.

2
. Rachel Winson ( ), Barbara
A.Wilson ( ), Andrew Bateman ( ), ( )- [ 1-
1SBN:4263265793
Q A . C ) « .
« ). I 1. 2018 5 1SBN:4263265629



