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Evaluation of Utility of MR T2-weighted
Images Using Multishot Echoplanar Imaging of
Female Pelvis: Comparison with
fat-suppressed fast spin echo

Kazuhiro Yamamoto, Tadafumi Shimizu,
‘Yasunori Tanaka and Isamu Narabayashi

The purpose of this study was to apply multishot echoplanar
imaging (EPI) (o the female pelvis and to compare the resuits
with respiratory triggered fast spin echo with fat-suppression
(fFSE).

Twenty-seven patients with pelvic disease were examined.
EPI images were obtained using 8 shots with breath-hold-
| ing(bhEPI)and 16 shots without breath-holding (bEPI), while
the FSE sequence was fat-suppressed respiratory-triggered
FSE. Signal-to-noise ratio(SNR), contrast-to-nois¢ ratio
(CNR)and contrast to uterus or ovary (Contrast) were com-

pared between EPI and FSE images. Identification of uterus, |

ovary, and tumors was carried out simultaneously.

In SNR, CNR, and Contrast, EPI could not provide im-
age quality superior to that of fFSE. Moreover, on EPI im-
ages, identification of uterus, ovary, and tumors was judged
to be inferior or equal. In conclusion, multishot EPI cannot
| replace fFSE sequences in imaging of the female pelvis.
However, because EPI has heavily T2-weighted contrast, the
EPI sequence can be a valuable adjunct to routine examina-
tion.
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Table 1 Quantitative assessment of SNR, CNR and Caontrast of EPI and FSE T2-weighted images: Ratio of bhEPI and

bEPI to fFSE
bhEPI bEPI
SNR CNR Contrast SNR CNR Contrast
Mean 1: SD 053+0.17° 0564032 0.61+0.29 097+0.34 0884040 0.90 +0.42
in cervical ca.
LB 0.62+0.10° 0.58+0.36° 0.94+0.61 1.00+0.26 097+022 0.71+0.22
in endometrial ca.
Mean + SD
: : 0.48+0.18° 0.37+0.17" 0.43+0.23° 0.71+0.34° 055+0.31° 0.51+0.30"
in ovarian tumor
+.
it 070+0.22° 040+0.18 0.79+0.35 1324036 074+031 0.97+046
in leiomyoma

SNR: signal-to-noise ratio, CNR:contrast-to-noise ratio, EPI: echo-planar imaging, bEPI: EPI with breathing, bhEPI: breath-hold
EPI, fFSE: fat-suppressed fast spin echo, SD: standard deviation. *fFSE is significantly superior to EPL

DEPI (L) Fbreath-holding EPI; bhEPI) & Z&¥HIT0L F C43
Teshot® & HfEME % A L, fFSEX 1) R4\ S
0316shota>EPI(lﬂ‘breathing EPI; bEPI) @ 2 il # i
. /87 A~ % —IbhEPIIEshot number/TR/TE/NEX/

matrix size % 8/2000/66/1/256 x 128, bEPII16/2000/66/4/256
% 128, fFSETldecho train length/TR/TE/NEX/matrix size %
8/1~3 respiratory cycles/80/3/256 x 192 & L7z, field of view
(ELFFOV) idrectangular FOVZ M L, 260 % 260~ 190mm
EL7. AFARE, A5 4 A, B/ Fig%:
Smm, 2mm, 125KHzIZ#— L7z, SRk IZbhEPLIZ 18
#, bEPLIZ 2 4710%), fESEIE 3 435450 ~6 537330 Tdh »
7. b2 FEHOEPI & fFSE% il L7-. WBIEH X
FHEOSIN, N L T ihkE & c:oc;N Iy bIAMEFE,
JREDOEHOME LT &, MEROHRLRT S TH
%. MEBEOS/N, C/N, a3~ 1~71 ki

S/N = [EBEDE 5 50AE) 7 A X D FEAE(R %

C/N = (EFOEFIEE - FEHBOESRE) /1 XD
TR 2

ar I Ab= (TEEOEFWHE - 158 OE5HE)/
T E /G OG5
& LTHEMAE L7z, region of interest (LLTFROI) i3k 2 7513
IemT S PO E Lz, 7 4 XOROUIAERESMAl DAL
HHEDZEM T 1emT 5 HFOFHE L. ZhH5DSN,
C/N, 2~ F7 A MIDWTEPIOFSEIZH T A2 EH L
T—HEAFERELITo 72, T8, IEOBRIOMEZ L
&, WEOHER LT S22\ T 3 4D g5
EEDOE#HD L, EPIAFSE L ) BB 2854 % better, [ D1
G same, FSEDJASHBE 2356 % worse D 3 Befik 12 T Mol
BETL, — AR EREEIT- 7.
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1. BAVEHME : BRIEEOS/N, C/N, 3> h5Z hDESE
(Table 1) (Fig. 1-3)

a) bhEPI & fFSE®D MK

i FEBEMIZBTIIS/NIZFFSED A 128 W il (p =

22

0.0002) &R L7245, C/N, IT¥ T A MIUTEEEIZIED
Lrdroiz,
ii. FEMHEICBVTIES/N, C/NIZFSED A HIZHE\ il (p
=0.002, 0.036) %/RL7:2%, 2T AMIFEEILE
o,
iii. JHBEMEZIZBVTIES/N, C/N, I~ k5 A MIFSEH
A RAZE WM (p < 0.0001, <0.0001, =0.0014) %R L7,
iv. TEEISVTIES/NIZFSEAH BICH WMl (p =
0.0218) #/R L7295, C/N, T ¥ 5 A MIdFEEITE
oz,
b) bEPI & fFSE® M
i FEERIZBWTHES/N, C/N, 277X MIIEESE
X ko,
ii. FEHMEICBWTIIS/N, C/N, 2> 5 A MIFEE
RO R d o7,
iii. PRHLAESSIC BV TIES/N, C/N, I ¥ k5 A FASESEDS
ARIECME(p=0.022, 0.0012, 0.0006) %7 L 7.
iv. TEMBEICBWTIZS/N, C/N, 3¥ FF R MIAEEE
EE/EoYed XS Al
2. ErVFHE : -FE, IR, HEDHEIZED LT & (Table
2, 3) (Fig. 1-3)
a) TERAOHZL LT S

bhEPI, bEPIX HfFSEICILL, AEEIRD LM o72.
b) JHBLERIBOMERE L 23 &

bhEPI, bEPIY bfFSENAEICHETH -7 (p =
0.0308).
c) RO LT &

. FESEE, TEAVE

bhEPI & O JL 8 Tl T I ZfFSEDS I T - 72 (p = 0.029)
A%, bEPIL IZH AL D LN -7,

T

bhEPI & D LB Tld A B ICIFSELX B TH o 7= (p =
0.0116)7%%, bEPIE IZFEEIFED R o7,
i, GUSRAERS (FERL R - ERAL)

bhEPI, bEPIL b fESEFAEICHBE TH o7 (p <
0.0001).
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Table 2 Three-point scale used to grade bhEPI
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Table 3 Three-point scale used to grade bEPI

Better | Same | Worse p value Better | Same | Worse p value
Uterus identification IJterus identification
(n=20) A R (n=20) i I A
Ovary identification ’ 4 5 0.031 OQvary identification 1 4 5 0.031
(n=10) (n=10)
Cervical cancer g 5 5 0.029 (I,.emcal cancer 3 1 4 NS
(n=8) (n=8)
Endometrial cancer > 1 3 NS Endometrial cancer 1 1 4 NS
(n=#6) (n=86)
Uterine leiomyomas 0 > 4 0.011 Uterine leiomyomas 2 1 3 NS
(n=6) (n =6)
Cystic lesions of ovary Cystic lesions of ovary ]
(n=7) 0 1 6 < 0.0001 n=7) 0 0 7 < 0.0001

" i 24l i

Solid lesions of ovary 1 0 5 NS Solid lesions of ovary 4 0 2 NS
(n=3) (n=3)

NS: not significant.

iv. BPHLNEGS (FEFERE 307 )
bhEPI, bEPI& LfFSEIZIL L, HHEEIHED LI 7.

z =B
bbb, L ERMIHIZHE\WTCSERE X ) A MM H

HINTVBIFSEHRIC X A T200FHEICEPLIC X 2 T20E
PEIBDLEZEDPTELZNE) PEBRE L.
FSEZEASEA SN, PR D & o RReAs e & 7
27275, NEMAASEMIBE & 2 WIRED I Y b7 R PME < 4
BEV) IR THSH, THITH L TEPINA T 5\l

(A)

Fig. 1 A 34-year-old woman with cervical cancer.
A: Breath-hold echoplanar T2-weighted image (bhEPI).
B: Echoplanar T2-weighted image with breathing (bEPI).

NS: not significant.

Boffiervdar b5 A Foafife% M LASER,

multishoti#: 12 X A EPI & JEfH#6]2 OV 2 2 El] L 72fFSE % ‘&
I BV CILEMET L7, BT oES, SN, O/N, 2
Y FF A M, BPIAIFSEIZH LTHBICENSL Z &1
bhEPI, bEPIL & 7 <, EfRIZfFSED M- Tz, Jo3k,

EPIIZFSE® & 9 IZmagnetization transfer effect% (3 & A &5%
B0l RO FEEEEE 12 B TIEFSEIZ A TIERE
FEMETLAWEREEINTHAEY, LiL, bhbho
iR OBRF CRERE 2> 5 A MITESEE, FEA
B, FEmlE, SRELIESE I TIFSED - Tz, L LT
B, TEEE, TEHEC TEPIASESE X b #Hh S fEfl

C: Respiratory-triggered fast spin echo T2-weighted image with fat-suppression (fFSE).
Note that the marked artifact from adjacent air-containing bowel degrades the image quality on EPI images. Delineation of zonal anatomy
is supericr in bEPI images. In this case of cervical cancer, tumor-to-uterus contrast is clearer on EPl images than on fFSE images.
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SFEL7z. Tiudbiubh OO E R OMET 12 X B F
& DFERT I BV TC/NIZEPIO A FSEICF 2 72
A%, FSED A TIIFSEIZBWTIIEPI L W& TH -k n
IR EMB LR TR o/, LubY OB TIET2iH
W12 31T 2 BRIAHIHIZD S X RE D Rl 5> & O bE 7 —
F7 7 7 PRBENEE SO T —F7 7 7 M A Eh
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RAH5H. —7, EPUIENMEES 7 v T—F7 77 b &)
9 % 72 KBS % BRI 2GS L CHRIE 5 % il 4 59
VIEBEDHENE 20 & OIERY T —F 7 7 27 b R EIEPNG
oD T—F77 2 A EhTwa, %7z, fESED
FERFHPHNIAA- 4370 = & 58 BH%, EPLIZ BT 2 IREHHIH]IZ
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7oA, RO LTS, TEHME, IR O
RTSIBWTIIRIFSEN P o Tz, T dréﬂ”"*
AN DZE5 SR & B susceptibility artifact“?ﬂiiﬁa)fﬁ Y Y
motion artifactZe ED%RA £ # 2 %, EPIidsusceptibility ar-
tifact | R TIEHET 2B DRFICTHEL, EifEOH{LE
HELSHLEREEEROUDESER S, 40, bhvbhd
W CIESERIOEPI  FI\V» Tshot# % %> 3" Z & Tsuscepti-
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Fig. 2 A 66-year-old woman with ovarian tumors.

A: Breath-hold echoplanar T2-weighted image (bhEPI).

B: Echoplanar T2-weighted image with breathing (bEPI.)

C: Respiratory-triggered fast spin echo T2-weighted image with
fat-suppression (fFSE).

In the evaluation of cystic and solid lesions, tumor-to-ovary con-
trast is clearer on fFSE images than on EPIl images.

EPHAS/NAMEV E Vb LAY D3, multishotl2d 5 = &2 &
DAL T —F 7 7 7 RS Y, 2 A4 XH 3 hz
EEZLN, & IZbEPIHITRIFARS/NAE S Tz,
22 RE O S [ ImultishotlZ = R 1 v & A4 4 X # Niitsu
5H19MD056 x 192 F TTIER VAT, 256 x 128 %L, X,
EIRBYIZEPIDE 5 % ZET A 7281 2body coil Db 1) |25
fiiiPH, EHERE Dphased-array coil A Z 2k o T
& CIZPEPLICTIFSE L T L, BRSNS, E5(C
EPIOF 1L EN /R HE R FE T 5 5%, HoehEi18F0 B
JJ:@—F‘DbhEPIV'Ui e L7 T & A WEIEsgh
ofz. L L, Sk 2 51050 L F ObEPHIZ B
WTIIFFSEIZ 1345 5%, HRMICIIZMTEA2bDL %o
7z,

fham & L CBRSAIRIC B\ TEFSEIZt b 5 Trultishot EPI
(A ZJ T2MEE N —F VT HI LR TERVDY, FE
RO BB TIRERE2 Y F A M oERATWS
LOLHY, FAFSEDOWER M 2 W WIKEDBE %

WIRERLEEZ B,

w &

I B> Tmultishot EPIOA FIM: % #5f L72. EPI
{dsusceptibility artifact, motion artifactiZIEE | ZHET, b
NHONDWRE TIFSEICB E D2 I EIFTE LD 1.
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Fig. 3 A 47-year-old woman with uterine leiomyoma.
A: Breath-hold echoplanar T2-weighted image (bhEPI).

B: Echoplanar T2-weighted image with breathing (bEPI).

C: Respiratory-triggered fast spin echo T2-weighted image with
fat-suppression (fFSE).

SNR is better on EPI images than on fFSE images, but CNR and
tumor-to-uterus contrast are superior on fFSE images.

BIEIETERNY, V—F VIAHIMACTRETAZ L
12 & V) additional information 23 & M2 W EMEDSH 0, F72
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