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K@) ICFHEHBEHEOEHIC-TM/Ti &1/
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Fig. 1. Pulse sequence diagram of DW SE (a)
and DW STE (b).
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#tR% (apparent diffusion coefficient : ADC)
EFFENTWS. ko TC, BREIC ISV THM
M7 IR BBy & I L 7= 5 5 OFHANC 13 7% <
& 4 1000 s/mm? #2FE D b-value % F\ % N E
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1990 4REH . ©» MRI OERHRESGHI N Y A5
LOEHERELIC Vil R R (2% Td % echo-
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DW STE Preparation
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Fig. 2. Pulse sequence diagram of DW STE-EPI. Two gradients in the mixing time (TM) were
reducing eddy current effects and dephasing any magnetization that remained in the transverse

plane after the 2nd 90°pulse.

it THB. —JF, DW STE-EPI T3 kW
TM I E RS & A3 5728 TE DIt
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KL WERMIEIC L 59 TE AR5 C
EDRFRETH AH. T/, k-ZEMOT— 2 IE
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(SS-EPI) %#H\/z.
2. EEIK A MRI 2:§& 12 3517 % DW STE-EPI £
DFEME R

Bl 2%E 13 1.5T MRI & (GEYMS Signa
Horizon LX ver. 9.0, ix kAL —L—F 77
mT/m/m, FREREHBRE : 22mT/m),
v —rr v 2B RS EPIC ver. 9.0 (GE) %
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128, NEX : 1, HIhndihid A/P J51a0ic 1 dilEdfn,
TREID AT A AREIE 1 EREE L 72, 4%
ETOHEE SAR |3 DW SE-EPI #: T 0.0003
W/kg & 755 7-. DW STE-EPI # ¢ SAR #
EA AL LR R, RUERGEE, 5% L)
EL7-%4&DWSE-EPI D 095 L7 5. &%
7o, EHBRICLLEROL & ERIT 26 &£

12

EEL7. ADCOWETIEITE#—TF L L
MPG O & & b S ¥ L, ADC FHl%
fT- 7z, JREEFAE SR Cld MPG O xRk
T L L% TE CIRIRL, B5RENE
ﬁo f:.

1) 77 F AITBF B ADC ek 2T

FER B 351 %5 DW STE-EPI /8L Ay —4
VAFHE Dz DI T 7 F AERE(T 5 7.
77V P AR E R, Ty VR A
OB A DW SE-EPI, DW STE-EPI il
E - RHL, IERBE T A itk DR
WAy =/ AL /2. STE T O
ERBEFOREITIEIRG) LV AL 2EE
7. R4k 13X DW SE-EPI Tit TR/
TE : 4000/96.3 ms, MPG Of#k@ (4) /FIhnbs
i (o) : 38.6/32.2 ms, DW STE-EPI {3 TR/
TE /TM : 4000 /43.3/208.5 ms, MPG O [
(A) JEIINEER (6) : 225.7/11.0 ms, WpEdkic
MPG O H i3 0~22 mT/m @ 5 BEp O sREEay
% (b-value=0, 90, 250, 640, 1000 s/mm?2) T
1To7z. X%fE a4 )ik GEYMS #H#l /N — F
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rF—yaAf VR L .

2) L MEERS VT 4 TICk 5 ADC Hrik
B & UG 550 L R

DW STE-EPI Z:IC L A b MMEtHE RS v 7 4
T AN IR RS, BERED 2 HIZoW
TV, BEEEOHGEITAEER (RAA
V—V—"1 77mT/m/m, FAGERES®R
B 22mT/m), %% (Ti{8 ; 870 ms, T2
fii ; 50 ms) P DO FTAR(), 2)LVEH
L, ENMEEHE L7 BREssiie R
ST 47 20 F (G 21.9£1.09 55¢) %%
Sr L, %£ZEIAINIiT GEYMS # 5 EX-
TREAM oA V&R L 2. #BEBETLEEW
Ti/Te{l% & DD D HLFER, (KEIEDOT —
F7 5 7 FOFAE LIS AR OBRE (A
BIARG) x4 s L. Fig. 3ICr-d L1
ROL i3 A HH & 0 5 &7 4 S2R L Sl
% E L 72, ROT (355 L% o 55 57 25 B I 1)
BlaTEE s T1oRaAE R X 0 EIRL, R— A5 A
A DY EE 5 O [/ — (LI 1 & E G L
7o Tds, INBUEPAEIRIC ISV TORADOE
34770 5 72, ROLIZME 5 23\ IE = Ba i

‘ ROInoisc

Fig. 3. Setting of ROI. ROI of the noise was
shown up left. ROI of the skeletal muscles
showed while organizing it, and used five
averages.

KRR BN L 72, IR BT C O
%412 DW SE-EPI Tix TR/TE : 4000/114.4
ms, 4/6 : 47.8/41.4 ms, DW STE-EPI ¢iZ TR/
TE /TM :4000/49.1/263.6 ms, 4/6:283.8/
13.9ms, i F I MPG O HJid 0~22
mT/m O 6 EMEOHEE A (b-value=0, 325,
720, 980, 1620, 2000 s/mm?) & L 7.

%7z, 55 MERHE COMRME ST MPG H
T% 22mT/m —E & L, & TE & v Ci
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TE :4000/24.4~114.4ms, A/d:0~47.8/0~
41.4 ms, DW STE-EPI Ci TR/TE/TM : 4000/
26.8~49.0/37.4~263.6 ms, 4/0:0~283.8/0
~13.9ms & L 7.

f& R

1. 77 F AT % ADC 3T

K77V b Lwxtg e L CADC HIE % 1T -
7ok B A Fig. 4 12" 9. B3 b-value [s/
mm?], #HEEIE T REL AW ER L, B
DOEE 7S ADC [mm?/s] #F* 4. Fig. 4 1V
ik ADC 1% STE T 2.06 X 1073 mm?/s,
SE #T218x10 3mm?/s S n/z.
DOFERED ADCIRIZ LA YR UEAERL /2.
%72, HIBIHRE R? (3 SE 75T 0.997, STE #
T0.999 EHFERICE SO E NI o7z,
2. b MEE RS VT 4 Tk % ADC FiE
15 L OME 5ol A

KB A #5525t 5 & LT ADC Wl % 17 -
JofE A Fig. 51279, Fig. 5 LD SE#ICk
T b-value 28 600, 700 s/mm?2 #&E (low b-
value) & TIEES D HIEEBIEMICHEEFEL ADC
OBEEMAHETH 5. LA L bvalue BFN &
DNE<7ehESNRBMETL, B5IE /A4 XD
HE K E ZIEFHEPEBBEEN Tl
{75 7TWw%. —Jf, STE # T3 b-value 73
1000 s/mm? # %2 Th /A ROEE R Z T
ICEB IR BRI EE L 7. ADC =& H
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Fig. 4. Normalized diffusion curve in water
phantom measured by DW SE-EPI and DW
STE-EPI.
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Fig. 5. Normalized diffusion curve in skeletal
muscle measured by DW SE-EPI and DW STE-
EPIL.

9 5% & b-value 78 720 s/mm? © & &, STE &
Tix (1.20+£0.02) x 10-3mm?/s, SE # T3
(1.26 £0.07) x10-3mm?/s &7 - 7z. HIER
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FEHICE SO AP V. WEICL S tBRED
FERI3 088 L7 ADCHEHICERE=IL
Modo. iz, HEENIESRELD /- SE ik

14

L STEET /A AV R - T b,

K (1~3) K VETHE L /555 E DGR ED
757 Fig. 6a LV, b-value 75 0s/mm? TD
STE DO E 5 ME (L SE O BREDRE
SHRETH D, b-value 7 500 s/mm? {57 Tl
SEE L EEHEMIER—L5. KDEWV
b-value %15 & 75 % & STE DO {E 5 MEE 75 SE
HEEVBEAIC AR &R L7, MRIE554
JE S5 — % @ Fig. 6b T L FEH{E & FHEIC b-
value 7% 500 s/mm? F2J£ T SE & & {5 53R
FIER— &7 0, LB STE BRIC X A 5ME
DESLE WD RERERL /. SEE, STE &,
IKIZ b-value E < 7B & /) A RO BA K =
<3, HEmE &38R Z - /o E5mEME S 7t -
7z.

% £

%13 DW STE-EPI /U Ay —4 o/ ADFK
i - FR A D CE /. DW STE-EPI iZ&EwW
T1/To A% & DRI L, /ERED LEW b-
value HEICBWTESHETHFTE 5. #E
k@ DW SE-EPI & DW STE-EPI % ¥ 8 R3¢
L EEREICOWTHBHEFT - /e TENE
NICOWTEET 5.

1. JRRPREL

K7 7/ F AT KRB L 28 REUE SE
& STE R TIZIZRM UMEAE Oz, IhEktR
RIS, WEEREDMETH S0, /LA
V= AR > THINB R AL L v
LWz h. Fw, AEKICBWTHIERLT - 728
&3 ADC WM FETH UMEAEHI NS v
2%, S L7z ADC Al I N5 C ik
CAHESINTWE®. LR T, BHG
TG & L7z ADC JlEIZ 38T, low b-value
THNIESE #, STEHEICH W THELL &
ADC#H T AZ L A[EEL A, LTk
5, low b-value CIX R D D E L T
72 ADC BREHINTWAS. bvalue &< 7%
HIZ>N ADC (3 SE i, STE TRz 5.
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Fig. 6. Signal intensity curve in skeletal muscle by DW SE-EPI and DW STE-EPI. (a. Theory

value, b. Measurements value)
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B, K7 7V AOREIRER 26°C THEHE
Liz. #HERS VT 0 720 TUIETALD
WMEXEMTALAZ LEINRETHH/OKE &
L, SAR, KM, EHRELZHTT AL
IZ & 0 BEBIAY IR EE AT K A8 A b T
T AT
2. BEHE

PR R A {5 ClEBR ) 7 RS A Hln L T
WA DEFWERESPIEFHICE L. OOk
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Diffusion-weighted Stimulated-echo Echo-planar Imaging (DW STE-EPI)

Jyunichi HATA, Kazuo YAGI, Keigo HIKISHIMA,
Yuichi SuzUKI, Tomokazu NUMANO

Department of Radiological Sciences, Graduate School of Human Health Sciences, The Tokyo Metropolitan University
7-2-10 Higashiogu, Arakawa-ku, Tokyo 116-8551

We explored the possibility of using the diffusion-weighted, stimulated-echo echo-planar imaging
(DW STE-EPI) pulse sequence in diffusion imaging ; we developed its use on a 1.5T clinical magnet-
ic resonance (MR) scanner. Although DW spin-echo EPI (DW SE-EPI) pulse sequence has been
used recently for DW imaging, its long echo times make its application difficult to biological tissues
with short T2. By adjusting the mixing time (TM), DW STE-EPI can be applied to address this issue.
We evaluated the characteristics of the 2 pulse sequences, taking measurements to compare the ap-
parent diffusion coefficient (ADC) and signal intensity of the two. We found DW STE-EPI sequence
to be effective ; it was useful when the b-value was larger than 500 s/mm? in skeletal muscle. We ex-
pect that DW STE-EPI sequence can be applied to skeletal muscle imaging.
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