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FAIR &% HWO 7R O BHRALIC DO T ORI R ER

A& mL ORE @, BHEIERFL AKX
WERE RS, R HE M2 APIEE? M #2,
AL, Kk M2 EEEA:S

BRI RBE AR 2B AR S B R b O et
SGE B A T 4 FVY AT I

FL®IC

Ia—7/5F—4 A=Y (EP) ¥R
& & 412 FAIR (flow sensitive alternating in-
version recovery) 7Y, EEHIE AW
MR A A —2 7 BERREEIC B\ TRIRBIC 72 D)
220%%. FAIREZIR SVAEREASA
AD BRI ZERANC o 7o MRS M s & & FE
RENIZ IR 7OV A% i 7o R IR RS i 5 %
EPIIC X OVZEICHREL, ChbOESITE
DEBD AT A ATTAT A Mk Z BT %
TiEThAH. TIRELSHL I LICLVER
b3 A IMRORE L UcBEBROBELE & 6 2
LI ENFRTH . EHICLAETEEBRD
& S/NHMELS, BEFLERYE SO
SHEOMEPBDETH 5. INEIC L 5 HERE
FIOEID/zD, ThETREICETO X Sk
Bx O i WERICE VTRV LN TELDD.
L[El, FEREETOmD TR ONRENICE
WUHEEHEREZRE L, FAIRZEICKDE
IRFEI D vascularity DI Z 1T\, HIHAREE
ELTHETA.

MREBE

SRR 160, HEEERE L LM
fE 2 B, FrIMENE2RE, BBERES
3WE L Lic. FH#IED 2 RWE LR —ES
T, FRICEVFEERHISh T 5. FnEE
s EE I EREEERE, CT 5XU
FRREER L D 2P EonTn 5. FHEEER
EOFK, BEOKE IOV THMR
Table 1 DEBYTHS. VT HFEREEIC
fit 2 5 BIRRETH % & HIUT L/-FEFI 2 FER LT
st & U7z, ERZE®E T Horizon 15T ver.
5.5 (General Electric #8) %R L7/-. Ti-
weighted FMSPGR image : TR/TE/FA=180
ms/2.1 ms/60°, T2-weigted FSE image : TR/
TE/ETL=5000 ms/100 ms/7 iZ CHEi{ K& %
BB L, 5l CFAIR ¥IC L AB 41T
o>72. FAIRWBA XA =V VT A5 4 A% 20
mm, TR/TE=2000 ms/27.3 ms, matrix 64 x
64, FIRFNZ IR NV AT HEHEATH A4
VRV g VASTIRASA AED4ELE L
7. MBI BT HEEER FAIR O/ 0 ko
—)Ur L CTI600ms CTHiE % TI1200 ms T
MEBEOERER T A TED, &SV,
TI OfEiL 600 ms & 1200 ms ZH\W/z. ¥/ —

F —"J— K magnetic resonance, liver, perfusion, neoplasms
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Table 1.
- . . SNR : TI SNR : TI
No. Age Diagnosis Size of tumor 600 ms 1200 ms ASNR
1 21 HCC 50 %40 2.32 4.47 1.93
2 21 HCC 40x 35 1.05 2.6 2.48
3 70 Metastasis from cecum cance 38x32 4.47 7.125 1.59
4 59 Metastasis from RCC 90 x 85 6.91 11.6 1.68
5 57 Metastasis from RCC 70 x 65 5.24 9.8 1.87
6 48 Cavernous hemangioma 25x20 N.D.* N.D. N.D.
7 53 Cavernous hemangioma 20x20 3.42 6.64 1.94

N.D.*=not detectec

FAIR Sequence Chart

RF /l\ TI I Echo
Pulse AN }\
90°
Slice | | Aca.2) Non Slice Selective : /’\
Grad. | I
Rewinder —>\j
i Dephaser 1\ /\ /\ /\
€] —_—
Grad.
Spoiler \/ \_/ \_/
Phase .
Grad. [ N nnnn n

Fig. 1. The pulse sequence chart of FAIR using a body coil.

by AFx—FEFig 1ol THSE. [
V=V a VAT TIERAICIR 7NV A%
- MRS R & R VBRI b7 > TIRE
REIT IR 7OV A% i Ao IR IR RS M {5 &
DEFET, A A=V VT A4 ALHAT
LM rE®d 5 (Fig. 2). HEZTFER T
SEREINAY IR 7V ANy Faf VoI »
FoNAEDTTIRREWVEICL LA ENY PO
ANWEOAD IR 7V 28R LTk Wi
BHMATHOMEROEBIIETERL, &
D MO I4ESEE DR D M5 23 R

Selective __,,
180°

Imaging
Slice

Non Selective
180°

PoR—

Fig. 2. Schematic drawing of FAIR.

1998424 B 16 A 1998 49 A 18 HIET
BURIFE RS

T141-0022 HEHMIXEARE 5-9-22 BAREEREHEAER Lt &
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CEBLEINS. ISR L TEREETIT
IR /U A % FRZIRAIC i AEIFRIZ R T ¢ 2
AVOEBEICHS L, ZD7% TIHKEWE
T AF VT ENMPBAFEICTHAT 57208
WD &7 6§ FRFICEIREEZ S/ s n
KD R WIR S EBILE NS & D R
BH5. E5iTMRIEEDOa VY —)VETY
7 MR BEICERE NS, ESORIED
ERIIMNERE—TH5 & LTESBITHN,
EEROMBEOMEIE/LE Yidfrohzv. BB S
THREZPOICELEREZRE L, BLEER
NOBBPH 25 K5IV I VT eI
T\, A54 AEZEFERBICT 572010 4~
6 EDIR/NIIVABRZES DL L ThL, HEZT
o7 MEERE6~9ty F & L. BER
Rl 32~44 B TH 5 /2. EHPNCBER < AT I
T31/min DBERZ A LT, BREETIC
BB %47\, torso phased array coil % FH\WT
BBEiTolc. TRTOBEEEREICOWT
MRI ¥4 F 3 v 7 AZ T 1+ (EEHIEEE
%308 X0 EmEBALR) BT\, EEO vas
cularity % 3F{fi L, FAIR B & A B & HiE
BT 1o, BICEBEEICBEOEBEZRE L T
S/N H&ERD TIIC X AFbeke L.

& e

EEA (Fig. 3) I W THARDORE X
BEBICRDOLN. FEEOEBIZTIA
600 ms T HH I, 1200 ms IBWT
BEOBREHEMA LGN/, TI600ms DS/
N H.i% 1.67, TT1 1200 ms © S/N 1% 3.52 T,
TI 22600 ms 7 5 1200 ms IC M3 % Z LT
X0 S/N it 2.11 517 - 7-.

FAIR I X 0 FF/fa)E 2 fs B, FFmEE 1
R, EBMEFEEIRBCBVWTERERIC
N/, EEERED S/N oZ b Ta-
blel D& THA. EFBILND, EE
IZ & B REREIS P 7.

EESICHE SN 2HEEOFMAEILR
—EFDOLDOTHYH (Fig. 4), Wb 40
mm LA DK E OB THAEAAKX &G
ERRBRICZThZhRBO bz, FEERAERX
D fERG L FAIR B T TI 600 ms iIZ 38\ C
EREOIZFICERFEEBA LN, TI1200 ms iZ
BWlEgReArBESICHBIN. FREE
BRI OERIE TT 600 ms @ FAIR Ei{2IC 1\
THIF LA LHEE ERZEORVESEZRL,
TI1200 ms TH®HEH Iz, MR A F 3
v 7 AR T 1+ OBIRI CAEEABR OERETZ
BICHRE P A DN, FEERIROERIL

Fig. 3. Control. (a) FAIR image (TI=600ms), (b) FAIR image (TI=1200 ms).

Intrahepatic vessels demonstrated very high signal in both short (a) and long (b) TI FAIR im-
ages. Liver parenchyma was revealed slightly high in the long TI (TI=1200 ms) FAIR image
(b).
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Fig. 4. Multiple hepatocellular carcinomas. (a) T2-weighted image, (b) Dynamic study arterial
phase, (c) FAIR image (TI=600 ms), (d)FAIR image (TI=1200 ms). Two large HCCs are
shown in Tz2-weighted image (a). The left medial lobe mass showed marginal high vascularity in
the arterial phase (b), and right lobe mass showed less vascularity than the former. In the short-
er TI (600 ms) FAIR image (c), the left medial lobe mass showed marginal high intensity, and
this finding correlated to the arterial phase of the dynamic study (b). The right lobe tumor was
not shown in the short TI (600 ms) FAIR image (c) and was delineated slightly high intensity

in the long TI (1200 ms) FAIR image (d).

NED LHERDESBZ Ld o 7. TI600 ms D
FAIREE & MR XA FI v 7 AZT 1 DF)
RABICEWTELU LI FTESE . TI
1200 ms @ FAIR E{& 12 5\ CHFAE K
DEBREFR L TWBEDORE LN BLIEDOH
BNC L ARE L Bbh 5.

EBREFEEII3IRELLMR A3y
7 AR T 4 OBIRAR THEDR 2RO T, Bt
HTRE— iR Ao s ne. wind
TI 600 ms ICBWTEBFE & LTl I
(Fig. 5).

FrmEET IRBEICRBVW(EEFICHES
N7z, HHOBLNFLEEL (Fig. 4),
FAFR 97 AXT ¢ OBRA THRWEIRENR
BEON. WHEOBLNE) - o FFmEET

FAFIv T ART L ITBWTLE L %)
BEeBAIlRBDLE( T THo7.

z £

EFEFICBWTHEREDE 5T TI 28 600
ms T A5, 1200 ms TEBOMEEA A
bz, FidD &R0, EHMFAERKO FAIR &
BT TI OfEIC & D B 5 EE L EO Mk s Rk
BB SN 5R#E 2D 5. TI1200 ms O
FAIR E ClLEVWMRAHHE I NS/ 0ES
PR L2 EFE2DbNS.

MR IC B W T LERED 1 6%\
THEAB LN, BRI NLh - g
MR XA F I v 7 AT 1 iCBW TR L
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Fig. 6. Solitary metastasis from cecum carcinoma. (a) Tz-weighted image, (b) FAIR image
(TI=600 ms). Metastatic mass in the right lobe produced high signal in the FAIR image (b).

Fig. 6. Hepatic hemangioma. (a) Tz-weighted image, (b) Dynamic study arterial phase (slight-
ly delayed), (c) FAIR image (TI=600 ms). Solitary hemangioma was delineated high intensity
in To-weighted image (a). Strong enhancement was seen in the dynamic study (b). In the FAIR
image (c), high intensity in the periphery of the mass was demonstrated.

DER 2 WICHEERIRIT V- TOLEE T, BEA FAIR (ki35 EE TH D, BIFES/N
WOMBBBN/-OFHINTWEEZ BN B ABICDIIIMAERNETH 5. BEHEET
5. FFIRBICB W AA T I v T AR T 4 BB ESOEEEOCMET, WIFTEETS
DOBRHF & T1 600 ms © FAIR E 28, L B, BRI TR (R T ORR 5 7R T
T RAR L. DR 72O MEBE ZWMO S S5 % 2750,
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DR EE PR (R A T AR RERIC & K A 78,
AEd 6 Bl 5 9 BT, HRERFHEIT 32~44 F
C& - 7=. Torso phased array coil DEFHIC &
D T4 7n G5B LN/ ORI 2 5 A E
BHAHHTELEEZONS.

EOEG TH 5 7= ORI R G I
&) < & motion misregistration 284 U, [l
BLUCRHEAREIC 2 5. SEIOHRTR LICEE
BIDO AT IR [EAART45C, FEREDRL
THRE LB D - 7z SHITFRERI A0
DY — 2/ ADEHBRRETH L L D Bt
IRAD L0 BiF S/N LOBEBIELNST
EERBEAEEZLNS.

FAIR IZ & 0 BRI % BRFICERB T 5 HED
WER IO AEY, BERETITE2ERL
OB T, BEFE TR 1EORE TR
1 A5 4 ADADERIZ /L HDT, HHr LD
BT HATA ARPRD T DERD 5.

FEEAEIR, HRIC RIS B\ CIEENRE D&
A F I 97 AT 412 & HRHEEEERE:
HEERIY. IR CiE CT, MRI, MEHRY
TERBAWENED, WINLEFHICERT
HHERB L. JFEEO FAIR |3 TI B/ W
HFREBE AR, KEWBEEVLT LR
MKz ERBICHE T 5. TIAPIVWEEIERE
WEHEOMFEAME IS EAFESh, 4
EOEFNCFENTH I A F I v 7 AR T 4 OF)
RAEEBELU LR 2R b DOm R L7,
FAIR ¥RIC & 0 &A% 6 A Ls\ THLRORT
{lATEE T - 7. EFHIAHER Lo TH
[6] 7% vascularity OEBBEECHE LT VIVE

— 7% EAEHIOR G-H REE R E BN B\ OREE
OFi 7% E~OBIGATFEI NS . BEDO XA
F v 7 AKX T 4 CEBIIRAE & B ICBigE
BOIIHEEETH S, FAIR EIC LD TI %%
LX 5 2 &0 MEEE I X 5 P
BEOEMLEREABONL LD 5. BE
DEAF Iy T ART 4 CRTBERZA IV
TICEVEIREZEDDOBLTLED LEBHIC
BRVE LA TERWA, FAIRETI®EYERL
BERTETH 5.

& -

FAIR I X O OE& 21T\, FERBO
AT - 7-. FAIR $:12 & 0 FFERE O M{7E)
RICOWTEHRAE SN,
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Flow-sensitive alternating inversion recovery (FAIR) technique has recently been introduced for
perfusion or functional MR studies of the brain. In the imaging of liver neoplasms, the evaluation of
tumor vascularity is important for diagnosis, and therefore the FAIR technique may potentially com-
plement liver MR imaging. The purpose of this study was to evaluate the usefulness of a FAIR se-
quence in MR imaging of the liver and to compare it with arterial-phase images of dynamic MR imag-
ing.

One volunteer and six patients with focal hepatic lesions (one with hepatocellular carcinoma
(HCC), three with metastasis, and two with cavernous hemangioma) underwent FAIR. Short TI
(600 ms) and long TI (1200 ms) images were obtained during breath-hold.

In normal volunteers, the vessels generated remarkably bright signal in both short and long TT.
Signal intensity of liver parenchyma was low in short T1I, and became stronger in long TI. Two HCC
(in one patient) (100%), one hemangioma (50%), and three metastases (100%) were well delineat-
ed as bright lesions. One HCC produced peripheral high intensity in short-TT FAIR image, and this
finding was consistent with the result of dynamic MR study. Another HCC, which showed no clear
enhancement in the arterial-phase dynamic MRI, was visualized only in long-TI FAIR. One heman-
gioma, which was clearly seen in FAIR image, showed rapid and strong enhancement on dynamic
MRI.

It is concluded that FAIR is a promising technique for evaluation of vascularity of hepatic tumors
without using contrast materials.
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