[HEHAIMOISES]X| 1998;39:1209—1214

s

r

Ay

SRR PR

oA Fut7} A ghel| 4 Multishot Echoplanar 44 :
T2 7z F&23 43 Ak} e] nja'

AT - ARE - o

2 F: oA Fu7}el A multishot echoplanar 1mage(EPI)2]— FE 29 ol F(fast spin

echo image, FSE) 3 A2 v % &
CHAM S wbey - Zuak7hg) A

A1 3}e] EPI ¢3Ake] &
Agko 2 MRIE |3 294 &

4ol Hhs) ropughek,
e stgich 4143 MR 7

7]+ GE Horizon Echospeed 1.5T% 32, 3t T27}= EPI(TR/TE=2,000/80, 6 —7mm
thickness, 2.5mm gap, matrix size 256X192, multishot number 16)¢} T27}%* FSE

(TR/TE=3,400/117, 5mm thickness, 1.5mm gap, ETL 12)Z
S o] 83} A} EPI9} FSE+= 27 9] whARAl ) 2] Abe] ghelslel] =414

pelvic phased-array coil
qel dake] A,

AT AFEA ] AN AR E, A} Ao 0 AA e} A Pepn T BHE, I

o] QAR E, THY HA
4 o

29 gH3s 2 olF

FTEY ‘”5
A AQ) dAre] A& EPI7} FSERT) -

a3k
3 97} 14%(4/29), T58 4

—o

7} 24%(7/29), 253 A7} 62%(18/29) G} X}i"ﬂ‘ﬂ?{} 2o Aol A== 79

%1(23/29)9 4] EPI7} FSER.C} -
H Tl EPI7} FSEE T} &
%(5/29), 31%(9/29), %

=

o ST

t}. Q1 3-E9] WX+ EPIo| A 2p314
= %Xﬂ‘%l AFE0] 24 A UK Th

z : Multishot EPI= ¢dAke] A, s t-st=] 752 2

shela 03 )53} A3

QlFEo] wlsle] FSES WX & & ¢S 7

Satgich. A A4ge] 93 AA o pep T 2
T3 A7 A 28%(8/29), 24%(7/29), %5

gk 97} 55%(16/29), 45%(13/29) %A
o} Fut7} v Ae] AW = EPIV) FSEXRCT} $-

=3k 497} 17
ow, Ao QR E
T3 A7) 27t 0%(0/29), 14%(4/29),

7} 52%(15/29), 38%(11/29), 58 757} 48%(14/29), 48%(14/29) %
g2 6, A7E A = 6 Tl AL FSEe| 4]

w40 %@-}57} FSEXt} 9%
7o g Azraic)

e BPLE 34915 Aol &002 BPI2) /144 Ao} ek o o) Follehl o4
TN 274 G4 7o Z 0] 49 & gl e} Ak,

ol Fukel AZs Hrlskedl oA AF
(magnetic resonance imaging, ©]3} MRI=} %"J)J
277 G AYe] o] &EH o, dAle FAIEAIZE
F& 29 o) 2 (fast spin echo, ©]5} FSEZ %%‘) 473l
g upgez AME I gIth(], 2). F 2 e Bt 3 A7
S Y53l Tkt 35 B 255 A7IYe] s
3 gJt}. ©]F echoplanar imaging(¢]3} EPIZ &9 )2 1977
d Mansfield(3)ol 93] AF= o] F o, A4, AHHF FollA]
Tz 9AE 85 & F Qe 3% A7t (4 -8).
Butt 5(9)¢] ZtllA EFA R T2}=E EPIE Qo] 142 A
Hol| 2 J AT} vl &gt Ak JAFE ik Basich o
2} EPI= 94e] i3 (distortion)3} A13H& Q13- (sus-

ol
2

2 o

- hl
ofo rlo 2 o

o}

o

\1
N,
i

kd

VAo st o) o 3t Rl ehapabad sk Al
o] =2 1998 64 23 AHg3he] 1998 949 21l A =] %l

ceptibility artifact) wj&-el] urd ‘il JAre] Ao] Wojz 2

Aol 2 71E HABHA] Kk A2E d#x giok(10, 11).

o] odFo] EAL of 4 Zulitel A T2}Z ¢d4ke] EPIS} T27%
Z FSES} v]iwste] o] 845 dolr 12} ghe},

el A e ml oJ]zH CEEL! 4%]93\;} st
12 °°“ 20k 114, AFFE2EF 349, AT

]°ﬂ‘4
A7) &% 3 A+S Signa Horizon 1. 5T MR7]7] (GE Medi-

— 1209 —



cal Systems, Milwaukee, USA)$} pelvic phased array coil
(GE Medical Systems, Milwaukee, USA)S o]-&3}o] Ak
W] T27}% multishot EPI9} FSEE <1gith. EPIY] 2dAHA]
F(scan parameter)= TR/TE%: 2,000/80msec, 457
(slice thickness) 6 —7mm, 37t (intersection gap) 2.5
mm, HA1 A (field of view) 28X 28, matrix 7] 256x192, <
7] (excitation) 3, multishot number 16, 34+ ESA| 7
34zxqe) A4 FSE] dAA = TR/TE 3,400/117
msec, AHFZ Smm, HHZA 15mm, FAS 24x24,
matrix 37] 512x224, ¢17] ¥, ETL(echo train length)
12, GAt 517 3% 40290 AR 55 FARA|F)
93ste] #xx =2 Buscopan(Boeringer Ingelheim, Seoul,
Korea)S MRI A3§3}7] 203 Aell 47 Fo3kdct.

A AL T WA QAL &estel Al
gAre] A, AaF 6} A7) BEE, S WA HEAS

A8

F&E 2| (M SHEZ 2SI A Multishot Echoplanar 34t

o

ot it A4 FuH} A7) T AT - A9} s
&% 79 (zonal anatomy)e] ¥H =, AFgulAgz=] A9
(parametrial venous plexus)¥} WA QA =2 H7}alsich
77+e] 52 EPI¢} FSEE ®lusl 9, 55, 95 324
=2 Hr}slsin). EA 2l one-tailed binomial distribution
o2 F 74 Atole] oA oF-F dotrgict. mdt 7hzte]
AN A FFol] RS F= AFEY HIEE Yolrgl)

4 T
AAAQ FAre] Az A} b} A7]9] - Ed g3 A
3= Table 13} 2t} A Q] 4o A& EPIZ} FSEX.th
A53 497} 62%(18/29) 2 953 S 14%(4/18) Bk
wota, $A 8 o2 {95l EPI7} FSEXR T 45314tk (p
€.05) (Fig.1). Az} & 5-7A 2 & -ah2 T8 AgEo

M
o
oY,

Table 1. Comparision of Echo Planar Imaging and Fast Spin Echo Imaging(n=29)

EPI ) FSE EPI=FSE EPI ( ESE P value
Overall image quality 4(14%) 7(24%) 18(62%) (0.05
Uterine outer margin 8(28 %) 5(17%) 16(55%) NS
Uterine zonal anatomy 7(24%) 9(31%) 13(45%) NS
Parametrial venous plexus 23(79%) 2(7%) 4(14%) {0.05
Ovarian visualization 0o( 0%) 15(52%) 14(48 %) {0.05

NS=non-specific

Fig. 1. EPI (A) and FSE (B) in a
patient with fibrothecoma arising
§¢ from right ovary. The low signal in-
tensity lesion (arrows) shows similar
| conspicuity on both sequences,
However, overall image quality and
discrimination of zonal anatomy are
better on FSE than on EPL

Fig. 2. EPI (A) and FSE (B) at the
level of uterine cervix. EPI shows
better delineation of parametrial ve-
nous plexus (arrow) than FSE. On
EPI image, severe image distortion
is seen due to susceptibility artifact.
Note that marked artifact from ad-
| jacent air-containing bowel loops
fl degrades image quality.
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Table 2. Comparision of Echo Planar Imaging and Fast Spin Echo Imaging in Lesion Conspicuity(n=29)

Pelvic lesion EPI ) ESE EPI = ESE EPI { FSE Total
Cervix cancer 1( 8%) 4(33%) 7( 58%) 12
Ovarian tumor 2(18%) 5(45 %) 4 36%) 11
Uterine leiomyoma 1(33%) 1(33%) 1( 33%) 3
Endometrial cancer o( 0%) 1(50%) 1(50%) )
Colon cancer o( 0%) o( 0%) 1(100%) 1

Total* 4(14%) 11(38%) 14(48 %) 29

*:p¢.05

Fig. 3. EPI (A) and ESE (B) at level
of left ovary in patient with right
ovarian serous cystadenoma(open
arrow). Left ovarian follicles and
stroma (arrow) are more clearly
delineated on FSE than on EPIL.

Fig. 4. EPI (A) and FSE (B) at level
of uterine cervix in a patient with
cervical cancer (arrows) extended to
the urinary bladder. The tumor is

more conspicuous on FESE than on
EPI.
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Multishot Echoplanar MR Imaging of the Female Pelvis :
Comparison with T2 weighted Fast Spin Echo Imaging'

Jung Hyun Joo, M.D., Yong Yeon Jeong, M.D., Heoung Keun Kang, M.D.
Young Chul Kim, M.D., Tae Woong Chung, M.D., Jae Kyu Kim, M.D.
Kwang Woo Jeong, Ph.D., Jin Gyoon Park, M.D.

IDepartment of Diagnostic Radiology, Chonnam University Medical School

Purpose:To compare the usefulness of multishot echoplanar imaging(EPI) with T2-weighted fast
spin-echo imaging(FSE) for the evaluation of female pelvic organs and pathologic conditions.

Materials and Methods: Twenty-nine patients with pelvic lesion underwent MR imaging(GE
Medical Systems) using a pelvic array coil(GE Medical Systems]. Axial EPI(TR/TE=2,000/80, 6mm
slice thickness, 2.5mm gap, multishot 16) and T2-weighted FSE(TR/TE=3,400/117, 5mm slice thick-
ness, 1.5mm gap, ETL=12) were obtained. Overall image quality, the parametrial venous plexus,
anatomy of the uterine zone and outer margin, identification of the ovaries, pelvic pathologic con-
dition, and frequency of artifact, as seen on EPI and FSE imaging were reviewed separately by two
radiologists.

Results: For overall imaging quality, EPI was superior to FSE in 14% of patients(4/29), equal in
24%(7/29), and inferior in 62%(18/29). For delineation of the parametrial venous plexus, EPI was
superior to FSE in 79%(23/29). For uterine zonal anatomy and the outer margin, EPI was inferior to
FSE in 55%(16/29) and in 45%(13/29), respectively. On EPI, visualization of the ovary was rated su-
perior to FSE in 0%(0/9), equal in 52%(15/29), and inferior in 48%(14/29). Conspicuity of pelvic
pathologic lesions was superior in 14%(4/29), equal in 52%(15/29), and inferior in 48%(14/29). Im-
age distortion and susceptibility artifacts were seen on EPI in six cases, while on FSE motion
artifacts were seen in two cases.

Conclusion: As EPI is inferior to FSE in overall image quality, delineation of the normal anatomy
of pelvic organs and conspicuity of pelvic lesions, it cannot replace FSE for imaging the female pel- |
vis. However, because EPI reduces imaging time, further technical progress in this area may stimu-
late the use of ultrafast imaging of the femal pelvis.

Index words: Pelvis, MR
Magnetic resonance(MR), pulse sequence
Magnetic resonance(MR), echo-planar
Magnetic resonance(MR), technology

Address reprint requests to: Yong Yeon Jeong, M.D., Department of Diagnostic Radiology, Chonnam University Hospital,
Chonnam University Medical School, # 8 Hakdong, Dong-gu, Kwangju, 501-757 Korea.
Tel. 82-62-220-5746 Fax. 82-62-226-4380

— 1214 —





