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Imaging of the brain: MRI
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Abstract

MRI plays important roles in the evaluation of the central nervous system (CNS) because of its high tissue

contrast. MRI also can provide information about blood flow, metabolism, diffusion, magnetic susceptibility and

so on. With recently advanced hardware and software, ultra-fast scan techniques such as echo planar
imaging (EPI) have been available in many institutes. In this article, I discussed about pulse sequences and

techniques used for the evaluation of the CNS, including some new techniques.
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{hybrid EPIEIEENRTWAS. 2O HEIZIZ ETLE
22 FI— OB OV A TIUET A5 52 T
e TEL (EHE L) . SAR (specific absorption
rate) Z K TE5, WAL ELBICINBMTHLLED
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TOICTRZ M TELZIERE DL, ZRE 7%
Hax H O RGEEIDH SN A LD E 0,
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AR Eh VWD REOESEARTERIN S #
BALDEMEICETFET 5. TIZa)DMEICEREL LHEH
STIRT.b)DEICEXEL -DHFLAIRT % % . IEHH#ED
KEHIBRHLIERVTIEEZRLTSHY.STIRD LIS
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10 MR angiography (MRA)
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T, il — O] 55 e ThIUE M HER LT 52
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FMRAIZHWHRTWA,

6 #EEE T E & (diffusion-weighted imaging,DWI)

G- DT 577 2 BB AE DI 5@ L7 i {g
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BDOERD DT AT A KO HHEED B En

E10 EPI&FASE% A - EARAE &
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(3 . BB &8 D susceptibility effect® 7-
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DI SN 7MW T R R AN DWI
DAV AMIIH DA LLT T2ED % 2T
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Apparent diffusion coefficient (ADC) Z#HE$ iz
DT20EHZ BRI EDNFETH LA BRI
AMTE D LR AL e ik L TBLELD
5.8, "apparent" (R D) EFREN LD, 155
N LT MRDBR: L DA LRSTEMMAE 2D
"bulky flow" D% /20 TH 5L,

DWID BRG] &L TE DA M EA IR b IR G2
NT 200, BN O ZE IS LT fa‘aéc%m
L2 IR LR | B s | W 2% FE 8 TR M 355
S AR B AR L B A LRI IC B A = — 24k
BEELTIEH S Twa,

FHCAEE O DWID UL, PP AR E LT
R ROEN LI ETHLILERELOOH
A diffusion tensor imaging (DTI) Ti&, fractional
anisotropy (FA) & ORI XTI % %
WA GE 3 A2 L AT T H 520, iR HtE D B
KA MEIZOWTR S BRORMDVFNDEIS
T D5 N ZE, R MUERAE, 2 FEPERILIE 2 2128
A S HE S Tw b,

PEHR R OFEEE XD T Pd B, BEH, b=1000
FHEERHWAZENE D o7 H o LD Wb To
WAL A L 5 722D, bliATEE B B L\ MRS T2
D REEHMEL L) FVE DG 7 Lo TL b0 Bl 7
bEIZIL TZ S B OBEALETH A,

7 B4R IE & (perfusion imaging)

MRI%Z Hl 7= BREGR M {R1x, 1) AR =7 A% D5
SERNEAZPES G 52 b2 P 3 550, 2) il
IR/ SV A% E TR L WA D tracer LTHIV 5%
@ (arterial spin labeling, ASLik) (240 S, Bl
HENESE R LT WA,

i i, 3 5 A @ first passh¥ @ susceptibility
effectl= L1457 T A3)5 7 O 2 5270 HE & 1eaat Y
KHHIEE T WS~ 2B M TEHEBDAF714 A
le 35720, 1 FLA DY fsingle shotDEPIAT
B JELZ, sV susceptibility effectZ i 51
AHGREY A 7OEPIHHVHEN AT L% v,

W G TE S Rl A528% s

ASLiE:Z, Bef@ Wiz i A$ A I IZinversion
pulseFETHEIEL . FDpulseZ ML 2o ilij{g L o7
BRELIETHIMRMIEZHHLDOTH L. Bl SV A
D ¥ A 7IZ&->T, continuous ASL& pulsed ASL (2
BN S M FIESARGE DA S LI DHREH
LD L THD., STAR (signal targeting with
alternating radio frequency). EPISTAR( echo-
planar MR imaging and STAR). FAIR( flow-
sensitive alternating inversion recovery) .
ASTAR (signal targeting with alternating radio
frequency using asymmetric inversion slabs) 7 &%
D ODPALLAWZE - BRIRIESH ST b, i H %
HWe w7zl AR A7 A3 7 #hEL
TOHAEHWHETH S, T2, 5RO LETDH
BH5ERALICM T A HE L Hoha18, Ll Blik
TREBONLE T EDS D L1202 Z B oA
VBCTHARIE AR W W MY S S, F72, fef% 3
T A= OB D R ST whnh iy, 5%
DILL LR ET LML TH S,

AU T R W 1% 0 BRI AS ] > AR B 0 i
PEZE 2 oL & L 72 A e T d S o 2 Ot Bl 55
ZEDMATHEOIIRIZHIEH ST (B11).

8 Functional MRI (fMRI)

M RE i % & LTl ol Sz ol g Al -
XD IEE %2 V2o TOBIBIZ X THRE
WS R TEBE VW AHBD TH 72 HILE,
fMRIELTIESHWHERTWADIE, blood oxygen
level dependent (BOLD) #h & Wb D THhb,
19904 20gawabid,.oxyhemoglobin&
deoxyhemoglobin® H 312 XTI NAE 5521k
FTAHIEE WL 722, Oxyhemoglobin 2SR ik {A T

a) b)
F11 SEEEEES(C 5 |7 BASLE
a) BEETIAEES®

b) 2D ASTARZ A\ /- Elf& (nrCBF& BR)
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= _
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n
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