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8Iinigal application of fMRI for non-invasive evaluation of the cerebrovascular
ynamics
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We demonstrated that the temporal shift of resting-state functional MRI (rs-fMRI)
signal is significantly correlated with that of cerebral perfusion in patients suffering from
hﬁpoperfusion. The rs-fMRI signal delay was also demonstrated in acute stroke core, which implies that
the source of signal delay is vascular rather than neural, and, hence, is applicable to the assessment of
hemodynamic impairment in patients with hypoperfusion both with and without neurologic deficit.

We also longitudinally evaluated alternation of the cognitive function and spontaneous neuronal activity
using resting-state fMRI in patients suffering from spontaneous intracranial hypotension, and identified
the areas showing changes in neural activity along with the improvement of cognitive function after
surgical repair of cerebrospinal fluid leakage.

fMRI neuroimaging perfusion



BOLD fMRI(blood oxygen level dependent
functional MRI)

MRI 20
(Logothetis.
2008 Nature 2008)

TVRI

BOLD fMRI

(neurovascular coupling)
(Roy et al. Physiology
1890)
2000
(Attwell et al. Nature 2010)
neurovascular coupling
TMRI

neurovascular coupling
(hemodynamic response function HRF)
HRF
HRF

BOLD

(Amemiya et al. Neuroimage

2012)
BOLD
/
BOLD
100% 100%
62%) (Amemiya et al.
Neuroimage 2012) (
)

Schievin. JAMA 2006
Monro-Kellie

(Savoiardo et al. Brain 2007, Wicklund et
al. Neurology 2011)

TMRI
MRI
@ 5
fMRI
TMRI
TMRI
MRI (dynamic susceptibility
contrast perfusion weighted imaging:
DSC-PWI)
(time-to-peak) TVMRI
TMRI
10 MRI
5
10
ischemic core
fMRI
TMRI
@) 15

working memory
test 1lback and 2 back, number
VR neural band
(0.01-0.1Hz)
amplitude of low frequency fluctuations:
ALFF



resting-state

networks
voxel functional
connectivity dual regression
analysis
ALFF
@
MR
MR
2 MR
random-effect analysis: t = 5.1, P
< .001
mean Dice similarity
coefficients, 0.57 + 0.16; range,
0.31-0.75 1,2 10
5 10
mean Dice
similarity coefficients, 0.83 + 0.12
3
usc ;'gj
e 2
Sg %
:
MR
zé g
2 s
2 ®
ReosBBBaod el
E

A2
Rd PCA&SCA |nfa rect

aa&#a*w¢¢ﬁ

2 MRI

ischemic core

AL

C2: Rt MCA occ
Last First AII

:"\".

#{b-‘

Jk;‘?'f\;.ﬁ

Ap\ og_‘v. ‘g‘q
&

C1: Lt MCA occ
Last First All
et ]

J
e,
4

Y D £ \, \-f‘ -
&

,’!-,':}.14\3_) Yrunvis

‘~“~\&\\\.\

N H‘a r‘i&'\.‘ it}."

,ui'? 444
,1 1 t«%(@‘& Bidls

F\“l“iﬁi“gA3t%4& )

SR ¥ 2 AT AT NF

e W
Y Jq.n Jﬂ

>, £ Sey,

W

a 0.4 = >
rs-fMRI (sec)

£z o o R R i
4... X b AR ' X .
I e e G
e % 2 " " v
5% o W TR
3. 10 5
VR
ischemic core
MR
® /
2-back working memory
( 0.05)
ALFF
/
ALFF
( p 0.05) C 4
:g Precuneus LOFC
E B

4.



Pracunsus LOFC

ce ]
o . ®

Hcormect

Secorrect

cormect

s ) a8 [ I
ALFF ALFF

@ —— preop
O-——  postop
5.
Network
frontoparietal network
ALFF
task-positive network ALFF
task-positive network
frontoparietal control system
default

mode network
task-positive network

Shiori  Amemiya, Akira Kunimatsu,
Nobuhito Saito, Kuni Ohtomo. Cerebral
hemodynamic impairment: assessment with
resting-state functional MR 1imaging.
Radiology. 2014 Feb;270(2):548-55. doi:
10.1148/radiol .13130982.

Shiori Amemiya, Koichi Takahashi,
Tatsuo Mima, Naoki Yoshioka, Soichiro
Miki, Kuni Ohtomo. Reversible alterations

of the neuronal activity in spontaneous
intracranial hypotension. Cephalalgia.
2016 Feb;36(2):162-71. doi:
10.1177/0333102415585085.

Shiori Amemiya, Akira Kunimatsu, Kuni
Ohtomo. Cerebral Hemodynamic Impairment
Assessed with Resting State fMRI.ISMRM.
April 20-26, 2013. Salt Palace Convention
Center (Salt Lake City).

Resting-state fMRI temporal analysis
reveals perfusion delay in background
vascular bed.

2013 9 19 21

)-

Mapping
cerebral vascular temporal dynamics with
BOLD fMRI: Exogenous-contrast-free &
labelling-free perfusion imaging.

. 2014 4 10 13

. .2014 9
18 20

Shiori Amemiya, Koichi Takahashi,
Tatsuo Mima, Naoki Yoshioka, Soichiro
Miki, Kuni Ohtomo. Alternations of the
neuronal activity in spontaneous
intracranial hypotension: rs-fMRI study.
OHBM. June 14-18, 2015. Hawaii Convention
Center (Hawaii).

¢y

Shiori Amemiya

90631135



