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R®E FuXk 95% M plE

B0 [100g/ B & 1.129 1.065 1197k
WHERUTARE®R 10g/HEMS L 1.004 0.989 1.019
DR UHEEGE) 1g/BEMSE 0.995 0.988 1.003
Ex:6) 10g/ BN E 1.004 0.993 1.014
HEHEE 1g/BE¥mMIE 0.998 0.990 1.007
BEE Toik 100g/ B & 0.948 0.881 1.020
HRE BREFRE |[100g/HEMIL 0.928 0.855 1.006
REE®Q 100/ BT E 0.992 0.944 1.043
EDCH(@E 10g/BMIE 1.003 0.963 1.046
E36) 10g/AEMSE 0.988 0.964 1.013
ANE@E 10g/BMIL 0.995 0.982 1.008
6] 10g/BEMSE 1.006| 0.987 1.025)
BR#E(e) 10g/HEEMI & 1.001 0.979 1.023
2LE(2) 100g/ HigMS L 0.949) 0.902 0.997
HIEE(e 1g/B¥MIE 1.001 0.990 1.012)
EGa 0] 10g/HEMSE 0.99 0.981 1.015

IS 3T AR () 100g/BiEMZ & 0.981 0.96 0.998
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Table 1. Classification of MRI T,-defined PVH and DSWMH

PVH
Grade
0  absent or ‘rims’ only
I localized lesions such as ‘caps’
II  extended along the whole periventricular area
II irregular PVH extending into deep white matter
IV extending throughout deep and subcortical white matter

DSWMH
Grade

0 absent

1 étatcriblé: (1) T, high, Ty low oriso, dia <3 mm, boundary

sharp; (2) any evidence suggesting état criblé

2 T, high, T, iso (or partially low), punctate or discrete foci
on subcortical and deep white matter (the border of sub-
cortical and deep white matter is defined as the midpor-
tion of white matter)
T, high T; iso (or partially low) confluent foci on deep
white matter
4 T, high T, iso (or partially low) confluence widely distrib-

uted on most of white matter

(98]

Shinohara Y, Cerebrovasc Dis 2007:24:2
Shinohara Y, Cerebrovasc Dis 2007,34:202-209

PVH Grading
Grade 0 Grade | Grade |l Grade Il Grade [V

DSWMH Grading

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

4

PVWMH

DWML

Shinohara Y, Cerebrovasc Dis 2007,24:202-209 E *HM i‘ “Ja & A H&i I:‘y7 jj"f Fa 4’2003
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DWML PVL

Grade N Grade N
0 3 0 13
1 84 1 114
2 221 2 202
3 61 3 41
4 6 4 5

BRETINSA—S
EDEE
- 88¥E1Z
Timed Up & Go Test(TUG)
- WIS DEEILEA R, BEFETORIE, 1-2EH
EfRg)=
- HFEAEREIR1-34
- HEEEEE4SE
Trail Making Test (TMT)
« FREOERSER. F . AEER-REEBHAL 5
Flanker test
- EBIRMTERE 6
MRI
- BE-BEGELNEHEE
- RRNEEEREE
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PVWML and Age
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PVWML and aTUG1[EIB#
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PVWML and ab0ORY AmEDEcm
: P=0.058
_
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A
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Grade 0l Grade IV
P
aV AARY A R EHEcmEPVWML
65 70 75 80 85 90 95
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1 2 superpase
15 4 »

P=0.036
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HEEMIEZE DA F
NIRS-SPMZ FH LN =2 4T

ZHEHMENT ARTROEERMESHED
BEBICRIZTIRE

EiIRFERMR T 5—
ZEZ-HEHNPRRES—
b BER

2012121 2E» EHIIOMEE

ALY

s MARIRIZCEBTAZBMBEXRITHTORIERIFFD
EENE I FRIMRE S JEiE (NIRS-SPM) R LNV -F5 5
HAIEEIZCEYBREL. RAGETEEFD

EETREZEIEET S
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NIRSO) JR I

—g Water
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91:'.'0 1.600 1.100
Wavelength {nm)

Near---infrared Light between 700---900 nm

eMost biological,tissues are transparent.

*Oxy---Hb and deoxy---Hb absorbs a fair amount of
energy.

eQuantity of photons follows a banana---shaped
path back to the surface of skin.

(S. C. Bunce et al., IEEE, 2006)

NIRS for Brain Study

NIRSD A1)y

D XNHEREEIR (fMRI-PET) [TEEA | IS RED M ELERRADCEN RS

- BRIGIKETORENTRETHD1=0, BEIKRICLYSEE 21D KR
BREL, REROZZREFNHLVBEREOREITELTLS

* FYFREBHTRENGEGH, FEPRECHIELLERERNET HDITHH




NIRS for Brain Study

Disadvantages of NIRS Functional MRI
e Lack of anatomical information * Excellent spatial resolution
e Limited penetration depth e Providing the location of optical probes
e Poor spatial resolution s g
=
e YR, W o - %

0
L

:
;
}

Overview of NIRS-SPM

t- statistic map

Temporal Filtering Design Matrix

N E
L

DCT basis HRF Smoot

General Linear Model Inference using
y=XB+e¢ Tube Formula

p < 0.05

cececeeecl e eeeo i NIRS{MRIAlignment

rTemporal Correlation Est. | ~ sy ot LCasicE
! 1)Pre-coloring i
¢ 2)Pre-whitening i
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Table. Baseline anthropometric characteristics and upper
and lower limb muscle strength

PetersonME#E(Z LD MCl B EFE 18 ED5H
B - AREEFHETDEL. AN ——=2) ., BB FEAET B R R RS
(dual-task) TOTOYSLEZEMICERTLHITOTS L

LA EREE

Ex Group Control
(n=9) (n=9) P
Sex (n)* M 5 3 0.61
F 3 5
Agw (y) 2 73.0+3.2 73.6+4.1 0.74
Height (m) ? 1.51+0.08 1.52+0.09 0.81
Body Mass (kg) 2 52.4+7.7 54.3+9.6 0.11
Body mass index (kg/m?) 2 22.0%+3.0 23.5+2.9 0.09
Grip strength (kg) 2 22.2+73 23.1+8.1 0.69
Leg muscle strength (Nm/k) > 1.1+0.3 1.2+0.4 0.41

1 fisher's exact test; 2 t-test
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NIRS(OEG-16), & B& 4} (Low Pass, PCA, Band Pass) , SPM, NIRS-SPM v4,
word fluency task(WFT)iZR4TH DX EEIZNIRSTRIZEL . BEIT ARIED
AR DO BEENIREEE NIRS-SPMEIZ L Bp BETONKESR TRIR

Disadvantages of NIRS Functional MRI
sLack of anatomical information eExcellent spatial resoly#on

eLimited penetration depth *Providing the locatjén of optical probes
ePoor spatial resolution

Detrending &
Autocorrelation Estimation

Model Specification &
Estimation

Inference using Tube Formula

il ]
- { NIRS-MRI Alignment ]
{ }
1 |

Inference using

T-statistic

asis HRF Smooth)

PCA Filtering : motion
artifact

MS-ICA : skin blood flow artifact

X Design Matrix

(Ye, et al, 2009) 2

I ABTE D WFTIEEITEFD oxy-Hb D HETE ;& M5B8 .

deoxy-Hb H & Utotal-Hb D EENFBIFHIEIET HIEMN TS,
ZHEAESIN AR T, BT F BKEF (lefthemisphere areas: LHA)

K U RIEEE] (inferior frontal gyrus : IFG) [ZF5(F D oxy-Hb DE ML A FEZESINT =,

ESh
HbO

AFrontal Lobe® fiiEtE
(Flexible Factorial Design) (IFG,

149



150

=+ =4

ibPA off
AFZEIZELYT NIRS-SPM Tool Box ZFALNT, IMIMRDIEESDE LA DS
Dp-TEZERD ., BONTNIRST—FEIZENEEFEEIKTVE LT M
ATRE,
MARTZDRIREFDORIGIZX T HRIEEIEFOEEEEOE LS
BAFEIZEREZ M RE,
ZHEEDEFN ADERHA S EEEEECRE T DRIEERTEF O E S
BHTHB,
MARDOEBEZMREEIVFLCGHELREL, REBREBEDOESER
DIEHREBBTLIENTE, RAREFREETORATOERLE
BYHMREORBFIDETESIENEFINS,

SRDEE

1. 52chDFEFDI=HDHE

2. Digitizing|Z R AEEFEFICKHMIEIER

3. EEESICLOHEE DIRINEER

4. fMRIZKBLLEBRZE (FRAN. finger tapping R7E)




HOERMTAF
ARHEEF

Therapy |s'the prescrlbed ‘Gse of
by a qualified person to effect

~ problems.
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i}EE X (EEG)
fhss B (MEG)
R IDER (ECG)
M/E (BP)
Az (Pleth)
FE%  (Resp)
B & E = EEN (EDA) etc.

7|~“|/7LU><EIJ EHER)
JILTRLF ) (R RRR)

NK#HRE & £
wEsOJ)Y
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