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Fig. 1. The spatial resolution of the phantom with Ti-weighted
FLASH sequence a) body coil, b) CP phased array coil). The
spatial resolution with the CP phased array coil is higher than
that with the body coil in Ti1-weighted FLASH sequence for fre-
quency encoding direction. There are no difference between the
CP phased array coil and the body coil in other sequences. (shows
only Tr-weighted FLASH sequence)
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Table 1. Pulse Sequence Parameters

T1-weighted Te-weighted Ti-weighted Tz-v’si%gEhted
SE SE FLASH (ETL=15)

Repetition time (ms) 580 2000 105 2000
Echo time (ms) 14 20/80 6.0 120
Flip angle (degree) 90 90 75 90
No. of acquisiotions 1 1 1 1
Frequency oversampling 100% 100% 100% 100%
Phase oversampling 100% 100% 0% 0%
No. of sections 13 17 7 7
Section thickness (mm) 8-10 8-10 8-10 8-10
Distance factor 0.2 0.2 0.2 0.2
Field of view 340 x 213 340x 213 340x213 340%213
Matrix (phase X frequency) 128 x 256 120 x 256 160 x 512 160 x512
Matrix size (mm) 1.66x1.33 1.77x1.33 2.04x0.66 2.04 x0.66
Bandwidth  (Hz per pixel) 150 20 195 130
No. of presaturation 2 2 0 2
Imaging time per section 11.6 sec 16.2 sec 2.7 sec 3.7 sec
Total imaging time 2 min 31 sec 4 min 35 sec 19 sec 26 sec

array coil # F\> MRI 1% % #ifT L, signal-
to-noise ratio (S/N) % 24 JVIZ DWW T HE
Lz, 77V FADOKEXE—Z 150 mm O
SEHEET, PIERICIE Ty, T {254 R8RSR
& & (T1E 800 ms, T2 {8 130 ms) DR Y
V=7V a— I ViBaHEAIN T\ 5.
B 7= UL AR50 T-weighted fast low-
angle shot (FLASH), Tz-weighted Turbo spin-
echo (TSE), Ti-weighted spin-echo(SE) ¥ k&
U Te-weighted SE TEEM I Table 1 [2/R 7.
LWV ARINTDOWTS/N%E T v/ P ADH
D& 0L LTEEAAB LUKFELHIC 1em
MECEHm13 S (—6~+6cm) OE0.5
cm? OFEIRAWE LAEEBIC L5 E50Fba It
B L. SINBEEMEL 7 7/ FAGEHMI
Dlem? DFEH O F 5 OEEHERF % (back-
ground SD) TR L TRDZ. T/o&£/ VAR
FNCOWT, 77V FARDEES KUY v F
0.5,0.75, 1.0, 1.5 mm OFFE VN Z —VEH

WZE S REE D A B Tk - 7z (Fig. 1).
2) FEIREHE

FEBOEBRBEDL N 10 EFIICHK LT
body coil 3 X U phased array coil # F \»,
MRI% 7 7V F A ERBED/NIL AR
(Tablel) THwREL, BF, B, BEOS/NIC>
W HES LTz

& R

1) 77V PRI X AFHE

7 7/ kAL 3515 5 CP phased array
coil © S/N i body coil {Z kt L T Ti-weighted
FLASH T 3.5 %, Tzweighted TSE C 2.4 %,
Ti-weighted SE C 2.6 %, Te-weighted SE T
15fTH-o7.

B OH— IO W EBE H A Tk
body coil i FDOE X T S/N HFIEF—ETH
> 7=DIZR L, CP phased array coil ClidAul»

1996 429 A 26 A 1997486 A 9 HEET

BIRIEERAE T860 REATHAIE 1-1-1 AEAKEEEMBSHAR RAFL
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Fig. 2. The S/N measurements for distance from the center with the vertical and the horizontal
direction. (shows only Tz-weighted TSE image) The S/N of the point near the surface is higher
than that of the center with the CP phased array coil in the vertical direction. The S/N with the
body coil is almost homogenous in the vertical direction. The S/N of the center point with the CP
phased array coil is 2.4 times higher than that with the body coil in T2-weighted sequence.

Table 2. Spatial resolutions of four sequences

Frequency encoding

Phase encoding

Ti-weighted Ta-weighted Ti-weighted Tz-weighted
SE SE

CP phased array coil (mm) 1.5 1.5
Body coil (mm) 1.5 1.5
Theoretical resolution (mm) 1.33 1.33

direction direction
FLASH TSE All sequences
1.0 0.75 1.5
1.5 0.75 1.5
0.66 0.66 1.66-2.04

HAEL, TAIVTEDICONS/N2BFE S
7z - 7= (Figs.1&2). K7 [d T body
coil, CP phased array coil & &2 S/N i2iEiFH
—THoTc.

Body coil & CP phased array coil & D22
SIRBEO H#E T CP phased array coil Tl
Ti-weighted FLASH, Ti-weighted SE, T2
weighted TSE, Te-weighted SE -Gl B
HICBWTENRZEN T 0.75, 1, 1 mm & CHE
ARETH Y, body coil TIEFhFh 1.5, 0.75,
1, 1mm % THFIN, Ti-weighted FLASH
DAHicid & %/ 5 72 (Fig. 1, Table 2). fr
HH R TIRWF RO OV ZRF T & 22/45- 7

17 1.5 mm T&H- 7= (Table 2).
2) FEIREHM

FEPRIY 72 body coil 3 LU CP phased array
coil iIZ X ARHF, B, BOS/N OB CIiEHE
BBEDOFLASHL J U TSE TS/ NDE L
WikE A3 %, FLASH T3~4f%, TSE T
2~3fEom xR/ (Figs. 3, 4e~h). T
MASE TR TH 2O LEA#RD/IHD
O, B, BECTRS/NOLRREHTH- -
(Fig. 4a, b). T2 375 SE TIE LA S/N D
B TSEICH L CBE#CTh - 7= (Fig. 4c,
d).
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S/N

Liver Pancreas Spleen

Ti-weighted image

M Body coil

CP phased
array coil

Liver Pancreas Spleen

Ta-weighted image

Fig. 3. S/N measurements for the liver, spleen and pancreas. S/Ns with the CP phased array
coil in T1-weighted FLASH and Te-weighted T'SE sequences show significantly higher than those

with the body coil.

% =

Phased array coill T OFEFE I/ LV E2E
RTHEHL, &WS/N AW FOV #Fir X
WHTENRARETHS. T Tldfk < ixfko
LOMPFF SN, SHERR « I tEER CHRRIGH 2
EATHWLS DD EEBDNLI). Fxr DA
7= CP phased array coil iZfF8RFBIZZR 3 N
LDT, ET2HIO5 4D A VTR
SNTED, BFREOALST, ERN, Wi
LINATFIRETH 5. N % Tphased array
coll I EBHA b TIKBFHIIDHEIN TWIZ
B, EREEO MRIIZ® 4§ % phased array coil
DERIGHATY, BN/ S/NEZBL T &RNT]
BTHD, BE» OB MIEORRAFIRE & /n

> 72, AFFE T T D CP phased array coil O
B DWW CEEMICTHE L7,

77V FATHE, WIFRO/IVARFITY
CP phased array coil © S/N O E%#F0%, #
{” FLASH, TSE CiZ S/NO s L MEH TH
s, RRE L TR I SOEERBREE TR
SE LN coill DFEFEEFLT D, kDFE
TV CP phased array coil IZ &£ % S/N @
WEPEZELPobDEEZLNL. CP
phased array coil {ZKFH O S/N 1ZIFIFH
—7xDICR L, EEFFETERL» HEEN 513
Y, O IVICEET L DEB O A ERD,
PO S ERABE (£6cm) TIES/Nit
30~40% EH > 7o T OFERTBZBIR T S/N
TR k3 5KE, bodycoll ICH LT, 5

Fig. 4. Images of hepatoma

Ti-weighted SE (TR 580 ms/TE 14 ms/INEX) a: body coil, b : CP phased array coil

Tz-weighted SE (TR 2000 ms/TE 80 ms/1NEX) c : body coil, d : CP phased array coil

Ti-weighted FLASH (TR 105 ms/TE 6 ms/1NEX) e : body coil, f : CP phasd array coil

Te-weighted TSE (TR 2000 ms/TE 120 ms/1INEX/15ETL) g : body coil, h : CP phased array coil

The S/Ns with the CP phased array coil in T1-weightd FLASH and Te-weighted TSE sequences show significant-
ly higher than that with the body coil. The S/N with the CP phased array coil in T1-weighted SE sequence shows
slightly higher than that with the body coil. In Tz-weighted SE sequence, the S/N of the CP phased array coil is

equally as that of the body coil.
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EOARH—MNREY ->7-. SEOEBTIIES
MERMEROT 4 WV —%FR Lk ioh,
FEEDOBK TIIFET VX —% R L TIrY
—MEAHELTWA. @EY oV —%FEHL
T7 7V FLADESEEREIE LA, U
BEOESHEMT 20~30% 11X 2 b,

RS REEORE T T 7 vV FADE VK
— VOt y FHBEREEINTEY, LVEE
TREHMiE CE o 23, TSE Tlrwiho
IANVTHEEHITAET0.75 mm SIFITFE
fi & —FK L Tw/z. L& L FLASH Tid body
coil 1.5 mm, CP phased array coil 1.0 mm & \»
THAEHEMEVSE - Tz (Table2). T
FEREIARBECTH L5, S/NOETFTRREROT
B ELTEZLNAL (Fig.la). SETiZ
1.5 mm TIFIFFHEME (1.33mm) &—&%L T
Wiz, AT WOV ZARFIT b2
Mo Rl 1.5mm ¢H 0, FEME (1.33~
206 mm) HiFIF—FH LT\

BIRMIIC & 7 7 v b AR S/N I EE T E
B2 8\, FLASH T 3~4 % TSE T 2~3
fz r Z8H 7 m L&Y, Campeau 5 OHE &
FIFREBEOMER TH - 728, SE Tl T1 5k
T body coil iIC Xk L S/N D LIZEE TH -
7-. T2 378 SE it S/N % CP phased array
coil & body coil ZIFIEFRMEFOMR &7 7.
ZHTEE D SE TRESHTHICEL, 7T
[Zaf VOREDO ERICT WD & B,
—FH 77V LA ERERRIC, BRBERED
FLASH ® TSE T3 ERELTO®RE TIIE
bNAHEESHAEN -8, CP phased array coil
TOS/NOHENELP-7cbDEEZDRN
7-. EEKEITo CP pahsed array coil & body
coil XD S/NOIE T, 77V FATOHE
SEFER & N SE TR T 3 2 DITH
L FLASH, TSE TitfF B D S/N OHEx#
B EERDA. RKEE LTSE TR TICHE
%3 %7-%, CP phased array coil T3 & Tig
BB NeEA I, TOFEREEOBEIC LD
A AMEmM LD EELZLN. CP
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phased array coil D7 7/ b AEBRTIIHLE
GBI TOREE DM 30~40% D
ENTEY, hRICELSFETHAHLED
FLASH, TSE <& CP pahsed array coil D#f
S S/N O EOFRRE & 2 b,

CP phased array coil Cl3AEEDIRNAEE
B &b, JEEEIZ B4 T presaturation
pulse #»F 5T LICLY, BEEREDOTE—
AR TELEMN LD - 7.

&

CP phased array coil DFRIC & 0 B ICE#HF
% FLASH, TSE &5 E BB EIC IS\ WTS/
N O WENH—CERZR ELRD NI,
BE OMFERE O SE ¥k Ty, T2 FHAK T3 S/N
DF EFBETH - 7.
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Preliminary and Clinical Evaluation of CP Body Array Coil

Tomohiro NAMIMOTO, Yasuyuki YAMASHITA,
Yasuko ABE, Mutsumasa TAKAHASHI

Department of Radiology, Kumamoto University
1-1-1 Honjo, Kumamoto, Kumamoto 860

A phased array multicoil represents an important technical development in MR imaging of the up-
per abdomen. With the use of the CP phased array coil for the reception of MR signals, a substantial
improvement in signal-to-noise ratio (S/N) is achieved compared to the body coil. The S/N of the
CP phased array coil in a phantom and upper abdominal studies were compared with that of the body
coil. In a phantom study, S/Ns of the CP phasd array multicoil were approximately 1.5 to 3.5 fold in-
crease in comparison with the body coil. However, higher S/N was achieved at the cost of a reduced
sensitive volume and with inhomogeneous sensitivity.

235





