/—h

Single shot gradient echo EPI & H\\ 7= 1% _EIR &S D
perfusion dynamic scan D&}

WABNRERY, wE B, RAEZ! SUEET
AERHL mwHE FE? OHERAS

E B AFESNNBRESTRA CRERERR SREHATS

F L&

VW (perfusion) &1F, EMMEMHE% MK
BN AHMNEREAE TH 5. Perfusion
weighted imaging (PWI) 1= XV, JEEEMIC
BEOMEHBEREES Z EBARETHSH. Fi
e BRI ~3) & H 0o I R I 1 T 1 A R D B
KRIEHEATHON TR Y, LHYY, BIUIE
W HETERY, FOEBERED ORRKIHR
HLfTbh w5, RELERE%E (4R2%)
i, FREICORBME S & EFFEAR
DOEEHESO0) TRRICEVFMEL Tk
h 58 . AR2%k=—In[S®)/S0)]/TE. K/
BifbREcE iR (RFR AR2k ihfR) 2 EJ70%
R T, TOTHOERE KV HEMHIMmKE
(relative blood volume) 25N 59, KEH
TIRIMEMEEFIDOFEIC L 0, BEFFOMmMEN
RHALE Lo T, KEESHR»OERL
7o B E R (mean transit time ; MTT)
& HXH M B O CHN MR (relative
blood flow) KD 5h, MEOMEEDER
PIEHEARRETH 5. L L S ILERAIA M
EHHNTIRIE LW CARIHRTH 5.

AR CIEIESER & x> TL A
BREIFICBEFTHS. BomER*B 577
e LT, ZOBBENTHE b &0 T—RICE Y

VFTST 4 —BirbhTWwA. E-FOIMR
BlEClE, PIROTEEAEZE, FIREITERE
OHEFTE L HBEABD 0, TOWHRBRHROTHEIC
AWbnTn5b. FHREMNZFIIRM T ERES

ELT, BEB/ VA Ry 75— KO R—
# i T, magnetic resonance imaging (MRI)
ERWHERD- WL RLNA. BERE/ VUVA
Fv 75— THEVERAKET, BEONT
AP NEE IR T, WESEE LSS
BH5.

PWI % fi\ T ERE#RIESR O i & % & &1k
T5C LR kWA, K AR2% #R O
P b, IR T & O perfusion OFHEILFTEE &
Ezbh5. EF_EERES O perfusion pat-
tern {ZB8 L CiZ, BEiC Ichikawa 6912 L Y #
HEINTWED, EFATAFHICEASH,
BT E BERO T T Tz, 5
4 1%, susceptibility ZE % B 5 /- DI
&1 % high flow TEAL, —EOMNEEEHIEIC
LAMETNOZRWELEE (region of in-
terest; ROI) CTH LN 7= & Z & O
AR 230 L, LSS B % per-
fusion imaging OEERRIA AMIC OV THRE L
7D THET 5.

¥ —T)— kK single shot EPI, perfusion imaging
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MR EFE

BT ORBSLMOEE LT H IR VIEHE RS
VFIaT 5N (BE4AA, w1 A, FE827
~40 5%, FH 30 L Lic. BEEEIIEE
%1 1.5T VISART/EX ¥ body array coil %{#
M L7z. #% sequence {3 field echo (FE) type
single shot echo planar imaging (EPI) : TR=
2000 ms, TE=40 ms, flip angle=90°, FOV=
33 cm, matrix=192x 192, slice thickness=7
mm, slice gap 7 mm, echo spacing time 0.6 ms,
/N Vg 166.7 kHz, 6 slice/2 s THF, B, 12,
BeloWCET I >ICHBE L. BEEA
# %\ T Gd-DTPA-BMA 20 ml % 4 ml/s ©
HEAL, £B20mlT7 5y ¥ 2L/, BE
BN LD, —EIOMNRE LT T, EEHITEA
ERFFIC 90 BRI 217> /2. ROLIL, 8~

#20% 25 (2000)

DRSS VT4 T LI, Bo T —F 757

LT, EEZFNLE RS £V FEEIC
6 P, M- BRI 1ERT, AABKE - MEIC
TN 1EpeRE L7 Fig.1). HEG -
e EEE - BRIE O AR2% ORI
EEERZEMR AR L, &0#% o perfusion dy-
namic scan OFERMNEF A 2B L. £/
FRCBALTIE, ExDORS VT 47 2 EDOFH
R[] AR2 %k giAR O 147 - 7.

& ES

EFERST VT4 TEANDOHEELBEDOFTY
AR2} ORFEZEAL (Fig. 2) TR% &, B - &
HICEEH B 2 O EWIC AR2% (3 1 n
(signal intensity £ FICHY4) L, FH24
RICREME & 720 DBESLPICET L. =
D 24 B % peak & 45— D curve i1,

Fig. 1. Perfusion imaging with FE type single shot echo planar imaging of upper abdominal or-
gans.

1999412 5 2 A 200042 A 4 HHET

AIRIGERTE  T466-8550 4y ETHAAMXEREENT 65 4B ASELIH BRE AR SABKET
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EPI % f\ /- IE% IS OERE &

AR2 *
5000

—@— pancreas
——th— spleen

2500

90
sec

Fig. 2. The graphs show time AR2% curves (means=+SDs) of the pan-
creas and the spleen. AR2% of both organs increase transiently after
Gd-DTPA-BMA injection. The peak time of the curve is 24 s.

Fig. 3. These are perfiision-weighted imagings of the kidny from 0 s to 90 s after Gd-DTPA-
BMA injection (a:4s/b:18s/c:30s/d:40s/e:60s/f:90s). The signal intensity of the
renal cortex changes low intensity after contrast medium injection (a-c) and the signal intensity
continues for some time (d-e). And then the signal intensity recoveres slightly (). The signal in-
tensity of the renal medulla changes low intensity transiently after contrast medium injection (a-
d). And then, the signal intensity changes low intensity again (e-f).

BrDRS VT 47 LOHE TS FEFEOHERA (Fig. 3a) R EREBEEAIBFICIELTED
R L. T, HBITEE & H U CEE high intensity %
BoPWI (Fig.3) #R% &, BFERE T L7, & 1811k (Fig.3b) THEEOD
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BREEEE

signal intensity T &£ FICET L, #EO—H
IZ % signal intensity (& F iR 7-. £/l
15 RIRIC 2B 71 signal intensity K F #3780 7.
& 30 B (Fig. 3c) Tid, KELHHEITHL
I~ low intensity %R L7z, &8 40 B (Fig.
3d) Tl FE D signal intensity 122kt 7 <
low intensity © & & T - /o2, BEE D sig-
nal intensity 3 # i L B  high intensity &
o 7. 8 60 B (Fig. 3¢) »HEE 90
#% (Fig. 3f) T T, #i’H D signal inten-
sity FEFEMET L, # 4 IClow intensity &
otz —F, EBEOEEIOBETIHLTH
| high intensity I %5 ft. L , signal intensity
OFBEME DT, ARk OBEIZEL (Fig.
4) TRA &, FEITTH 22 B % peak & 3§
HEBT ARk O E R, L AR2%
P PITET Lic. B TIdFH 24 BRO
first peak 8 1C AR2k DK T A R 60, FH
BB OBUENMER RO, BaRs
VT4 T T EORETTY, 46T first peak £
O—BMED AR2K% DAET & £ OEOFFHE IR
b b,

FFic 32 & & 72 ROIE 30 A2 © ¥ 1y

AR2 *
5000

2500

#2042 %5 (2000)

AR2X R Cl1E, EE UDEL D 28 BEIC
P CEB ARk DM ERD, HEITE
RPICHM L, HRxicET L (Fig. 5).
SEDOFH TR Z @4 ORI TIE, K5V
54 7 A (Fig. 6a) TIRIEFEH208»
30 BIhT T ARk AABICHEI L, 36 B
FTC—EET LABICEENL:. 3£T2D
£ 5 ORI AR2% 2 B 6 h -,
RS5v5 ¢+ 7 B (Fig. 6b) TikEEEW 160
26 30 BT TaMus AR2% #58%, LItk
b T ORI LI BICERLITE T Lz, &
D &S a—HEOMMBEAY 2 £ 58 Lz, KR
BEEMBETE, 5B ITNTREBVWTHEEDE
BEITAY o TELY, /4 XLJUicit
ELTWEehsi.

% =

B L BROBER] AR2k fifR A8, 3 24 Bk %
peak & T A5 —MHBEOMBE THAERIT, Th
DEPRAICAHEY L, EEAIO first pass IZ & %
susceptibility I RIZ LA b D Bbh b, B
FHEUCBAL T, ZomEEIRRASBIlR—HEM: T

-—@— renal cortex
—a— renal medulla

60 90
sec

Fig. 4. The graphs show time AR23%k curves (means+SDs) of the
renal cortex and the renal medulla. AR2% of the renal cortex increase
rapidly after GA&-DTPA-BMA injection, and then it decrease gradually.
AR2 % of the renal medulla increase rapidly after Gd-DTPA-BMA injec-
tion. Then it decrease once and it increase again.
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EPI % fi /- IE% LSS OMME &

AR2 %
1000

500

90
sec

LA e

Fig. 5. The graph shows time 4R2% curve (mean=+SD) of the liver.
The peak time of the curve is 28 s after Gd-DTPA-BMA injection. Then

AR23%k increase gradually.

AR2#
500

400
300
200
100
VAN
\’\/ 30 60 9
sec
-100
a -0
AR2*
2000
1600
1200
800
400
0 AT
/ 30 60 90
sec
b -400

Fig. 6. These graphs show individual time
AR2% curves of the liver. One curve (a) shows
two peaks at 30 s and 52 s after Gd-DTPA-
BMA injection, and another one (b) shows one
peak.

BHIE XD, ZTOBIRMICHEY T 58O
WTHERE C—rREEr6, EERyOM
WEROFHIFRETH S LEZ NS, Ly

LESERT T s MRREICRE LcE®
#) @ susceptibility RS ZTTLE D 720,
5 [ AR2 %k i §7 13 # B 7z perfusion IZ & 5
AR2RDEL D b EE LR A. T/ EIIAHE
DOEEH L7 — k % susceptibility artifact 12 &
D, —#f black out LOBABELTLES 2
%, ROIZEBLSBHMBBREINTLES.

B PWI Tid, Ichikawa H0IC L0, F&
B Tt signal intensity {€ T (4R23k o 3 i
ICHY) ZRRICRO L mEIN TS
B, SGEOKRF T, BB CTEF 24 HRh
5 44 F # 1T P 1 T signal intensity © 3§ 0
(AR2¥ DIETITAHY) ARON/. ZDOEB
ELT, BEHOBEAREDEVWRET LN
% . Ichikawa & (% 0.1 mmol/kg © Gd-DTPA
TAFNICEESFELEEZ L TWA. 40
Bx BT 7R, BBEARERAWACC L
12X, EFH 20ml & 4ml/s & high flow T
BHEL, £BTY7S9y vV a%kfToTED, &
B A A D bolus ¥ A EN TV /=, &7z Ichi-
kawa O OB L&AL, 10 B0 5 30 #54%,
40 B8 5 60 T8, 70 B4 5 88 R DM
XEIED T, 30k, 5 40 Bk, 60FHEH
b0 MEOHMIIEHRTEMEL I L1 O
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ELTw5. fxld—EOFREIET THEr
T-TEYD, EEHFO susceptibility ZH8 1 &
DEBREDKT LI KE, fEOR—HALIC
ERE ROI #RETHZ L BRBETH - /2.
KifH] AR2%k @R CAONABHED 24 B
O first peak 13, E A O firstpassIT £ A
susceptibility Zh I L D4 U, B O MmFEHE
L LTWA. 4BEISOBEMT, E
BB DHBICHRAT LIRME - £68N
DOEFFNC X A0 L Bbh, Hrei, PettH
KHYELTWADTHAD. BEETALNS
128505 22 BRBICHT TOEEI: AR2%
O, BEEEOMBHICHE L Tw5s. Ll
% AR2KITBODITHET L7otd, BREREIC
R L O BRI A EB ST L2720 Tk
D, FEORREM, BhtEZRmRL 5 &R
bhs. SEIOKERFT, PWIEHWTERD
BEE & BB A P 2 I IGEAE, BEAE - BRI &
T 95 C EBREETH A Z EBRTRIN. &
%, BUEBRCBEE, BEESK«EEREA
ORI~ DRI NS.
FFoOPWIICES L Cik, PR %4 25 post
perfusion phase TORF DB & 775 signal inten-
sity (£ F (ARZk OHMICHY) BR D%
Dol EBEINTVWED., BxOBRFTYL,
FfE] AR2k Hi R TR RO RAB/ N/,
BEUDEIOCBBRICLT TCORE L
AR2% OB R 6N 52, % dynamic
CT TORFORHIE S HMRO 1O L N5 &,
dynamic CT TORFEBEOBEYIL, —#&IC 35
ORI OFIIRARBICEF R DEE L TEH &2
BERAICAEL TS, @ 2 IR AR2 % HifR
TOEE 14 BB 25 28BBICHTFTTORE
7% AR2% OHEIE, FEICHEARA B O first pass
12 & 0 4 U 7= susceptibility ZE AKX\, &
7o DA ME, AR2XITb oW
L7 BICER 2 IR L7, SHhudfifRimo
AT & A second pass &, FFEBICRE L
BEA, HREREOEFHOBEOWMAIC LS
third pass & BEHICHEE L H-> TWBHID &
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Bbns. FOMTERETH, Bk &MRm
OHHRIT1:3~4 THY, dynamic CT TiTE
B 5% 35 M Ei#£ @ portal inflow phase, %O
# @ portal venous phase IZ 2 CTHEBEIT &
WICBEINS. L2 L EPI CEL NI
AR2%k f R Tlid, T D phase TD AR2%k OfH
{Z arterial phase @ AR2:k L D H$hITFH W2
TTHY, FBIEEMIRD P - 7. Por-
tal phase T @ AR2% 7} arterial phase @ 3~4
B b WEHE LT, BiRLOFAMIE
1l & 0 S3EFH O bolus BB\ T & AT S
Nn5. EMRkmFPOEEHIT, BERLSIV
BT—HAMEMCIWBELTLES /20, &
FRAREMETLTCLED LA ELRFERT
BAH5. WA LiICHET S &, AR
TIREFAOBZERRE, HEER» SHEE L
T, BYBPRHELE—7 &5 AR2%k D
/Nl arterial phase IZHI24 L, EICBIPRD per-
fusion %2 L first pass DEEB K E V. D
D AR2k OFEHEINIL portal phase IZHHY L,
BEBRBE O &, MBI Lios
# &, FIPR @ perfusion i & % susceptibility
EDPEHICHEL T 5. — B0
&, BRO first pass D S5 BT, B
W2 PR 2 & D second pass BFFICEA L, first
pass B ¥ D AR2K (KT & second pass i
DO AR2K BEM N E /L V), first pass #5FE8
DARZKETHRHBLHINTLES 12D TH
% 5. O perfusion dynamic scan "G, —#E#:
iR B34 528410, BIRO perfusion 7B
BCHE S h, BhR & FIRRO MikER % 510 C
FHEiCES EEbhnA.

RAfE S & L C, single shot EPI Z# i\ 7-
JEERIESES D PWI Cid, FExRY M3k & fR 8y
MEEHRDTEEBNTEZTO C EVEEL

<, EBMROATIBISL (arterial input func-
tion) OFRENEE T, HHEM COMRE TE
BOMBPHRZ . TFIC T, £
ERGHER N &, BREFIRORADE
7o CLESHEITITERRIM, PRI % 50T



EPI % B\ - IE% _EEIES O E S

B SRV ERBETF BN .

& B

fETNP FRMEOD S ROIFE L,
BEFEARE 4ml/s &> 5\ bolus I
£ %, IEH EETESROIMA Z & O perfusion
dynamic scan DF FME AR L7c. BTiRKE
B LB cn o nmiisd, BAe - PR & 5F
g% &AREET, IR B HERERTM
L ENOLARFEINS.
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Perfusion-weighted Dynamic Scan of the Upper Abdominal Organs
Using Single Shot Gradient Echo EPI
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Nagoya University, School of Medicine
65 Tsurumai-cho, Showa-ku, Nagoya-shi, Aichi 466-8550
3MR Engineering Department, Toshiba Nasu Works

The usefulness of perfusion-weighted imaging of the upper abdominal organs was evaluated with
single shot gradient echo EPI in five healthy volunteers. The contrast medium was injected with 4
ml/s and the breath was held for 90 s.

The perfusion patterns of the pancreas and spleen showed transient increase of AR2 % among the
arterial phase.

Time AR23%k curves of the renal cortex and medulla showed rapid increase among the arterial
phase. Then AR2% of the cortex decreased gradually. On the other hand, 4AR2% of the medulla
decreased transiently and then it increased again. Post arterial phase may be correspond to the func-
tional and excretion phase of the kidney.

Time AR2% curve (mean=+SD) of the liver showed rapid increase of AR23 among the arterial
phase. The AR2% was increased gradualy. However there were cases which showed transient
decrease of AR2% after arterial phase.

It is expected that perfusion weighted imaging of the kidney is applied to evaluate the function of
the renal cortex and the renal medulla separately.
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