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1. x%

Head phantom (E ££ 200 mm, A% @ K
99.60~99.96%, Bl 0.02~0.37%, Hilk
0.03~0.08%) & EBROWNE LD L IHFELH
TRBLICBE RS VT s 75 HER/REL
7z.

2. Tk
1) BfGaRE & B4t

TN TCORFERIT PHILIPS 454 Intera Master
1.5T (Release9.5.2, % KMEAMEY #HE =30
mT/m, slew rate=150 T/m/s) %\ 7z.

DWI O#x54:(L single shot echo planar
imaging (LL'F, EPI)-STIR, scan mode =mul-
ti slice EBDOAGA A& A v X—1 —TE—
FTAF+), NSA=6, FOV =450 mm,
RFOV phantom =54% body DWI=559%, thick-
ness=5mm, gap=—1.0mm (1.0 mm ER&
b TR ), matrix = 110 x 256, b-value =
0,600 s/mm?, phantom #%{&® reduction factor
(LUF, ROY{3 1.0, 1.5, 2.0 2 {3 H 7.

* —")— K parallel imaging, SENSE (sensitivity encoding), Stepping-table MRI, DWIBS (diffusion weighted
whole body imaging with background body signal suppression)
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Z D+ % TE/TR =shortest (EBEDIEFA]
BEIRFR) ICERE L, fEkiE (QD body coil &
OPEITIE TE/TR =58 ms/1453 ms, SENSE
body coil % % & ff i} 7= B DK E T RI2.0 O
¥ & 56 ms /1396 ms, SENSE Stepping-Table
B Rf1.0 O 4 58 ms/ 1454 ms, Rf1.5 O
4 56 ms /1420 ms, Rf2.0 O ¥ & 56 ms /1399
ms T& - 7=. % 7z body DWI T SENSE
Stepping-Table MRI #:0 Rf 13 1.5 23 L 1
station (FEIK) 4720 75 A5 A ABRL /2.

Time of flight (LL'F, TOF) MRA O {%
%13 TIiWI-FFE, scan mode=multi 2D (¥
HDOAFGA Ay —7 Vv b E—F TAF v
V), TE=out phase (6.9 ms), TR=shortest
(15ms), NSA=1, FOV =450 mm, RFOV =60
9%, thickness=6 mm, gap= —1.0 mm (1.0 mm
ERAEDHLE CHRE), matrix =224 x512 T
SENSE Stepping-Table MRI #0 Rf (% 1.8 I
E L 1station (§HIK) %4720 60 A5 A A%
‘L.

2) BEL WGITkE

#t3k  Stepping-table ¥4 2 K L T SENSE
body coil Z R 7 O L TFICEHEL, ZODM% A
T v JBE S 4T 2 stations LU EOEE AT S
SENSE Stepping-Table MRI #: % # % L 7=
(Fig. 1).
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Fig. 1. SENSE Stepping-Table MRI

SENSE body coil (<) was fixed in bore.

We devised a method for combining Stepping-
table MRI with SENSE body coil.

FHEL TAR—T — OB T a4 VHBHERITHE
O EDICHBUERE L 72, a4 VIR
ICERT A7 F VA (g) (RyT7mvly
B 25cmx19cmx4.5cm) O FICHE L /.
T/, RIRAS A FIFICHRERZ L 2 570000
affonah) KR 7ol y, an
ABS BfiF#) A, I (W40 cm x D20
emxH13.5¢cm) L TR A )L RANCZiE
L7z (Fig. 2).
3. BHHH
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Fig. 2. SENSE Stepping-Table MRI : Setting

a: preliminary trolley board, b:fix belts, c:
roller board, d : table top extender, e : SENSE
body coil, f : SESE body coil spacer, g : tray, h :
roller equipped bhox

OWPE L TWigho.
2) DWILIZ BT 5P LD

Phantom % F\CHESkE D QD body coil D
Hi %, SENSE body coil #%& & DU =@ D
B T Rf2.0 O %, SENSE Stepping-Table
HEORI=1.0,1.5 5L 2.0 DPRAEHEITEL
Hesc iRt L 7o, W J5 513 phantom ~ — 7 —
W HHOIBO< — A — DR S #HlE L7z,
3) RSV T ¢ 7 BlGaTHf

Stepping-table MRI # T #% % # D %
body DWI ¥ L U Mz TOF MRA Z &L,
DnAhA (DWIHRER)), 7—F7 771, Ny
7759/ AR, BB A LR L
7z

] R

1. SNR g+ K U Hetrat (Fig. 3)

SNR %3k 5 A3k1E, SNR=S/(Sds//2 )
TS: 77 VAWK 75%ROI HOFHES
f#, SDs : subtraction & ¢ ROI P O EZHE {F
EThAL.

(a) Stepping-table MRI :
SNR=1664.7/(21.7/1.414) =108.5

(b) SENSE Stepping-Table MRI :
SNR=1008.3/(12.1/1.414) =117.8
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Fig. 3. Measurement of SNR

Comparison of conventional method and
SENSE Stepping-Table MRI.

SENSE Stepping-Table MRI yielded a 9% im-
provement of SNR (at non reduction factor).

Fig. 4. Philips head phantom
<> Measurement of length.

It 9-% & SENSE body coil ff# fRE Tl /N v
IS5V E ) ARXFEALTED, 9%
(8.571) @ SNR [ EA RSz,
2. DWILIC I 5P 5 A O et

Phantom % ~ — 7 — Pl 2 H AL E TO
ERAERT S L 88.0 mm Th - 7= (Fig. 4).

W LHlEd 5 & MRI B LT, ks
(QD body coil & DPfH) THBIN/EG %
JA7-FHEIE 2 97.5 mm (a), SENSE body coil
T E Ol O E T R2.0 OE G T
91.5mm (b)) THo» 7=, F/kL FAHSHIEIC
SENSE Stepping-Table #:¢ Rf1.0 ¢ 96.9 mm
(¢),Rf1.5 € 94.8mm (d), Rf2.0 T 91.5 mm



SENSE Stepping-Table MRI

. . :

Fig. 5. Phantom scan using DWI
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Comparison of conventional method and SENSE Stepping-Table MRI.
(a) Stepping-table MRI (TE/TR/EPI factor : 58 ms/1453 ms/59)

(b) SENSE body coil Rf 2.0 (TE/TR/EPI factor : 56 ms/1396 ms/33)
(c) SENSE Stepping-Table MRI Rf 1.0 (TE/TR/EPI factor : 58 ms/

1454 ms/59)

(d) SENSE Stepping-Table MRI Rf 1.5 (TE/TR/EPI factor : 56 ms/

1420 ms/45)

(e) SENSE Stepping-Table MRI Rf 2.0 (TE/TR/EPI factor : 56 ms/

1399 ms/35)

SENSE (Rf1.0<1.5<2.0) yielded a improvement of distortion.

(e)THh -7 (Fig.5).

Rf % EIF T\ C EiC k DRk & R
PAPMEM T E /. F/FAKIC TE, TR, EPI
factor, R {GHRFfE] & KA T & 7c.

3. NT VT 1 7 HlRHi
1) Body DWI axial E{& D it

7 7/ F AEE T SENSE Stepping-Table
%@ Rf2.0 {% geometry factor (LR, GHY D
ERICED R A ADBRDENT=DTRILS
Tz L7z (Fig. 6).

Mgk at L 7-%5 %, SENSE Stepping-Table
MRI & (b) D D WP 25 ALK L B & D 7 —F
Ty 7 FBEBLI.. N TSR
A ZXLWP L, FKEOLHFEE TR T/,

2) 3 stations diffusion weighted whole body
imaging with background body signal suppres-

sion (LAF, DWIBS)190 Wizt (Fig. 7)

Wl kst U 7= 5%, SENSE Stepping-Table
MRI # (b) O sagital [ £ (Z 35 1 % FHIE 2 5
He, BB RITEEE I N/, /o axial B
BERBRIC Ny 7757V F ) A4 AREAL,
KB OUZE CHETE L. BIECBEEIC RS
NLBWEROT —F7 7 7 FbeEEI N,

3) FI (3 stations L& E 1) TOF MRA O
Hogewwat (Fig. 8)

1 station D HEREFRT L FEREE (a) T 3 45 42
T, SENSE Stepping-Table MRI # (b) T 2 4
4T R X R 1 5y ORI O FEAE S FTREIC 7% -
7. LpL, BREFLEALEICZY, BERAER
RBHIED s - 7o, BEICOW L R
L 72 %E %, maximum intensity projection (LA
T, MIP) BW{BICROGNAT —F 7577 bR
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Fig. 6. Body DWI. Comparision of conventional method and SENSE Stepping-Table MRI
(a) Stepping-table MRI (1 station scan time 4 : 28)

TE/TR/EPI factor : 59 ms/5168.4 ms/59

(b) SENSE Stepping-Table MRI (1 station scan time 4 : 36)
TE/TR/EPI factor/Rf : 56.5 ms/5312.2 ms/45/1.5
The distortion, background noise and artifact was also reduced of SENSE Stepping-Table MRI.
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Distortion (mm)
=dFB(Hz) x FOV x ESP
x (rFOV/Rf/nShot)
EPI distortion Rf : (fFOV/Rf/nShot)



SENSE Stepping-Table MRI #

55345
10-J01-2005

Fig. 7. 3 stations DWIBS (b-value 600 s/mm?)

Comparision of conventional method and SENSE Stepping-Table MRI.

(a) Stepping-table MRI (TE/TR/EPI factor : 59 ms/5168.4 ms/59)

(b) SENSE Stepping-Table MRI (TE/TR/EPI factor/Rf : 56.5 ms/5312.2 ms/45/1.5)
SENSE Stepping-Table MRI was useful for improving the distortion, background noise and ar-
tifact of DWIBS sagital MIP.
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Fig. 8. 3 stations TOF MRA

(a) Stepping-table MRI 3 stations MRA (1 station scan time 3 : 42/total 11 : 06)

(b) Pelvis axial MIP

(c) SENSE Stepping-Table MRI 3 stations MRA Rf 1.8 (1 station scan time 0 : 57 reference
scan+2 : 47 scan/total 11:12)

(d) Pelvis axial MIP

SENSE Stepping-Table MRI was reducted artifacts and the scaninng time could shorten about 1
min. But total scan time could not shorten for reference scan.
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Distortion (mm) : 245 J5 6 DD 7 & &,
dFB (Hz) : $L0E R E D%, ESP : echo space,
rFOV : rectangular FOV, Rf : reduction factor,
nShot : multi shot EPT @ shot %

FERRIC P 2 & & K S & 51213 rectangular
FOV, reduction factor, multi shot EPI @ shot
BOMMNTB T BR5]| ERPKE T ELRP
T, DEFESP ZUhICESRETHNPE
B AF L5908, Lich- TELLL
SENSE Stepping-Table MRI #1+ DWI {2 5>
T4, SENSEZX WA LICL VAT v
aA—FATy TP SE, fREL Tk
ANR—Z R FIE L /o & Oy 7 FED
INEL DWW, ORABBR S DL T &BH]
BEWC 7 5 7=, L 7245 % T4 QD body coil
fif F§ ¢ & SENSE Stepping-Table MRI #: @
Rf1.0 DWW A ZKITIFIERFLFERTH D, Eic
SENSE Stepping-Table MRI # 0> Rf2.0 = >
WAk @ SENSE i HIIRE & [A) 5672 P 5 D
BN R 21572, DWIBS (I >\ AZH G 1A
(sagital Ei{5) OB ABEF I N, FRICHIL
EDEDOKE VHECHHE, BBOWDRATK
MEIC S EE SINMLEERPITIETEZ S L D10k -
7z.
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IEEE)IC £E 5 motion artifacts AN TX7-. &
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(LUF, ETL) %< 3§52 EHAHRICAS.
ETL (3 %\ T EPI factor) DA 1T HENLE
H 5 1812 B4 % chemical shift artifacts <
susceptibility artifacts DA &\ > 725 R %
HAHLYEBEOR EEH5 I LN TE/.
X 5| gradient overplus (DWI 2 35\ THABK
ERES OB M & RET H/NF A—F) &
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isotropic ICFRET HZ L T4 TE#H < T
£16, SNR DJA] % T2 shine through O i
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Combining SENSE with Stepping-table MR Imaging
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LDepartment of Radiology, Osaka Seamen’s Insurance Hospital
1-8-30 Chikko, Minato-ku, Osaka 552-0021

2Department of Radiology, Osaka Medical Center for Cancer and Cardiovascular Diseases

Stepping-table magnetic resonance (MR) imaging with quadrature detection (QD) body coil is
usually used in more than 2 stations of time-of-flight (TOF) MR angiography and body diffusion-
weighted imaging (DWI). This method does not utilize sensitivity encoding (SENSE) body coil and
does not permit parallel imaging. Therefore, we utilized a SENSE body coil for stepping-table MR
imaging (SENSE Stepping-Table MRI) and herein evaluate signal-to-noise ratio (SNR), DWI distor-
tion, artifact, and scanning time using this technique. Compared with the conventional method, our
method improved SNR by 9%, reduced distortion and artifact, and shortened scanning time. SENSE
Stepping-Table MRI will become a standard method for obtaining a wide field of view such as in

whole-body MR imaging and MR angiography.
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