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19963 12¢3E 1997 7471A] obu] wiwo] JAg o7
JAlEE 1499] A5 dAFo 2 dto] YA o2 HALE A
gaiodct. SRS vl 9:5%3 HFAHS 36.84
(1-794)) e}

1509)¢] Wl JAIA R WA 271 e A=
3 wabatE) 104 (Fet 14]), AEdEAE 24, SHPAF
ld)), 244 oz} A4 AHF(persistent hypertrophic pri-
mary vitreous : |3} PHPV) 19|, "atolA| £F 1] o]
t}.

21718234171 7]1= 15T Vision Magnetom MR system
(Siemens, Erlangen, Germany)22 dubgog Ap43l:
3mm A 7 A el A= T2 74294 993, CISS
J e FAgt ARAFARA A F T2 7323 A} B w3
B7] 918 1lmm HH| 2|3 T2 2G4
S 99lew 53 Imm HHO CISS %4l A= F4F 3
S Zbzd odqirh CISS A Az & wHE-A|ZH(rep-
etition time: ©]3} TR) 12msec, o A7k (echo time : ©]3}
TE) 59msec, AH 57| (slice thickness) 1mm, %<7ZH(flip
angle) 70%, 27 AFX)ZH(acquisition time : ¢]3} TA) 5% 23
243 3mm AH 29602 T2 4] 42 3= TR 3800
msec, TE 9msec, H5F7 3mm, TA 3#0]$ 3 Imm A H
Aol 3 T2 34+ 3 AR = TR 5500 msec, TE 112msec,
AR Imm, TA 3% 46295}, ¢17]04(NEX)E 727} 2
3193 matrix 37]= 256X 1980]4th. FAAS(FOV)-E A
Aol A 5 (16em) A DA st

15¢9)¢] wuigle) e 2t WS HAH o2 743 F o
Al Behute)S g A4 Axl 22 3R 22 A4 wd
(n=11)7} s $3 & A3k Wi (n=4) 22 o] 7+
A7l et f-J 7 Aol 7} A=A E A EHsict. CISS <
4% 3mm ¥ 1lmm AH 23 T2 Aol o7 B o
748 (detection rate)d W} F9 22 (224 )7 o] HE=
(conspicuity) & 0ol 4] 3F7HA 2 o] Bdghs 22 vl
wakgich A& FH e digh Zbzhe] dAr el o3 o
wo] ubA 8-S Wil e g gA|slyw Hatrs W) 2053
Zke] 27} A& o] FojR] ] o} WS M| ofHAR A
4% grade O(poor), 79 ZA|F}e| thx7} o}F 4 o] Foix]
HS 2 g2 = 9l w A$Z grade 3(excellent) 2 3151
3. 71 Abo]Z grade 1(fair), grade 2(good) 22 A3l A
T2 Akl ke dARE 339 WAk Ale] o3
=3x o2 FAEg

2

F249] QHF) el Slol AAHe A EL CISS
Abo] 100%(45/45), lmm A 2Ho|3 T2 3Ate] 80%
(36/45), 3mm HAH 2Fo||F T2 dAko] 69%(31/45)ZA]

SR 2| : CHH HEHO| MR AAIXISHHIA CISS J18
CISS cd4o] 2Hel| 3 T2 FAel wlsle] 53 235 B
t} HEro] A$% CISS 3Are] 2.84(128/45) 24 1mm A
#H 2|7 T2 GAH1.2(54/45) )01 3mm AH A=
T2 <37H[1.06(48/45) ] wlsle &3] ¢4 AxE d$
= 31%itH(Table 1).

A2 (n=11)7 FH94(n=4)22 HH& gl A4
WA= CISS %dAo] Imm A# ¥ 3mm HH A=
T2 A4l visiA] LS 9 HJier) 25 A +4%
A& 100%, FE==2.88)2 << 5 Az AA
ol Ae] FAZAFe vlwsle] Z xjo]E Holx osit
(Table 2).

g F39AF WA= CISS A Imm AH A=
T2 3243t vl w3l A W7 ol 9lejA] xto] 7} Al 53] 3 -
ol slolAs 2 AolE HolA| YsttH(CISS FAe] H&
% 275 1mm AR A2 T2 3Ae] HEx 2.2)(Table 3).

Imm ZH7} 3mm A 2|7 T2 FAS A2 v ws}lg]
< de AN W AE o3 Aol & HolRA| gkev £
2 o As lmm A9 2343 T2 d4to] o 4% 23
£ 2% 7 K (Table 2, 3).

a2 &
obru) W] ofabxibel = 283, CT, MRI 5 o 7}
Table 1. Comparison of Detection Rate and Conspicuity

Between CISS and 1mm and 3mm Spin-echo T2-weighted
Images for Lesions(n=15)

Detection rate ~ Conspicuity
CISS 100 %(45/45) 2.84(128/45)
1mm spin-echo T2WI 80%(36/45) 1.2(54/45)
3mm spin-echo T2WI 69%(31/45) 1.06(48/45)

Table 2. Comparison of Detection Rate and Conspicuity Be-
tween CISS and lmm and 3mm Spin-echo T2-weighted
Images for Intraocular Linear Lesions(n=11)

CISS Imm SE T2WI* 3mm SE T2WI

78%(26/33) 70%(23/33)
0.85(28/33) 0.9(30/33)

SE T2WT*: spin-echo T2 weighted image

Detection rate 100%(33/33)
Conspicuity  2.88(95/33)

Table 3. Comparison of Detection Rate and Conspicuity be-
tween CISS and Imm and 3mm Spin-echo T2-weighted
Images for Intraocular Mass Lesions(n=4)

CISS 1mm SE T2WI* 3mm SE T2WI

83%(10/12) 67%(8/12)
2.2(26/12) 1.5(18/12)

Detection rate 100%(12/12)

Conspicuity 2.75(33 N 2)

SE T2WTI*: spin-echo T2 weighted image
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A AGE7F AHE-E 5 gl o 3 2ol = MRIS] &480] 37}
k= FAlolctk. MRI= ¥IAFA | AeuAlS AH8-3}HA]
2ol o fEdAs 4 T Aoy ZHAUYCTS A 72
Ad o] $43 2Ad 22 E B 1 &840} s
ek A 2AY 2 EE & g F2HAAEsF CTREY
t] "ojxA =717} 3mm o|3}e] 2hE WWS Hrlsketl=
oj2)go] (4, 5). e MRI| &H&== o d4d
Ho gy FZHAES] S ol F US ALE AAEHIA
Ak dubd o g A8 2= 3mm HHe] 2DFT(2 Dim-
ensional Fourier Transformation) 2Heo|Z T2 GAH-S 1
AH-E 3mm o]3tE & ¥ 1 Alsd w7t WA F
7 A=sE 239 7&’4—5] 4L 7HA 3 9\1‘21‘4(5)- =3t
FAFYE o] 4T ASolx FHIY AAY {3 UAE
ool A4l 23t °]:"“%°] A ks o) 2] -rv_*%x—q,jé‘ﬂ‘
S ZAaA717] 98 AHshe SR AW ool Al AhSH)
7} Zrasla = Aol Algts e 2AS 7HA AL A TH3).

oo AAFES H2 4x kst ol ate] ek A 45T
9l= CISS ¢d4te] 0.5mm 7HA] AHFAES = 5 QoA
= L AR JAE 98 g vk el FE31L o]
213k CISS dAte] FHZYS AHE3HA] s oyl W&
fo)sA Akt = & AR 7|H3FATHE, 7).

CISS ¢dAF2 3DFT(3 Dimensional Fourier Transform-
ation : ©]3} 3DFT) MR °34ke] d£2 24 3DFT MR 34+
of| = CISS2lol| % true FISP(Fast Imaging in Steady State
Procession : ©|3} FISP), DESS(Dual Echo in Steady Stat-
e) Zo] glt o]5L 7|EH o2 A Z {413t steadystate
techniquee]th(9, 10, 11). FISPed Aot =] -4

NEEREES

fAgeZHN 2R AZPEE Z7}A]7]= wolc). o] &
$ai4] 0% RF pulseZ F7|A o) rewinderzti &9 vk
] $}xHE53} 2 AR (phase encoding gradient)S @01
FA| =+=d] o]+ phase encoding™ “}elr}= dephasing2 ¢l
oj i 27|37} A EE 2 wolEr). o] dAke] 7ol Qlo]
A= TR % %72 (flip angle) 8] ¥ 3}l o 32 Wol A =
<ol s9i7e] AL 7Z-foll= FISPEA-S FLASH3A
AFsHA] proton density] xfo|uto g Al37} AAEA i &
dzte] AAHA TRe| 23| T2 3Atell vls 53] #oH
A% o Z(signal contrast)+« T2¢| vl sHA = 71 T2E
7= FE2E A37t 9 Zzxse] JelA =i $97)
AAHA TRo] ZejAH T17z3 Akl 717HA] Hek(11).

True FISPo|# FISP2} PSIF (reversed FISP)9] A At
2 24 FISP7} YAFE33} A AR whske 2nt 533} 5]“
o] whsi A A wksF(Al, Ty ghd Ade AR 2l
A o] o] FAAEE g 7Zlo|th(12). o]l a4 3‘]*—4—?‘"—‘1
oluf Hef 3} Fo] FA o= spinell UANE A el 3 Al
344 glo] FAIZAEE FAF 5 Al Het 3Rt o] A
$-ol| glojA = =4 8] F YA (local field inhomogeniety )l
d3] =R S-S 7FA A ik o) & sl A3 fejA o
B TRS ARt T4 vt A A o) &J 3 SAke| o] o]
W] Aol A155 2=l oJul= TRe| ol 22 34 2w
TRz ] FEA 9A "ok TRES ZA & 7 $oll= dep-
hasing®] YA = o] true FISPE 14 5= FISP2} PSIF
echoes7} A & 25 o] 7ALu] Boke] 9135 (dark line ban-
ding artifact)7} A 7|4 Hc}(13).

CISS 342 o2& A2w] Refe] dF=< S5317] 13

Fig. 1. Bilateral retinal detachment:
3mm sliced spin-echo T2WI (A) fail
to show intraocular abnormality.
CISS image (B) clearly shows de-
W tached retinal membrane in the
' both eyes (arrows).

Fig. 2. Persistent hypertrophic pri-
mary vitreous of the right eye: CISS
image (A) is superior to 1mm sliced
spin-echo T2WI (B) for the delin-
eation of fetal hyaloid vascular sys-
tem within the right eye (arrows).



Fig. 3. Retinoblastoma of the right eye: Both 3mm sliced spin-echo T2WI (A) and 1mm sliced spin-echo T2WTI (B) show
intraocular mass lesion in the right eye. CISS image (C) shows intraocular mass lesion with increased conspicuity.

Fig. 4. Motion artifact of the CISS image in the retinal de-
tachment of the left eye : Multiple hypointense band-like
artifacts are noted in the both eyes. These may be due to
patient’s motion.

29t=E]gl=| alternating RF pulse®} nonalternating RF
pulseS 7}3F T true FISPY] dAMS- 23 o] F JALS
&hslod UL‘?—%“ AFEe] Yl U AZAEY G4E o
wholth(6). 18 224 FISP images} vhat7}x| 2 733 T2
7yz8 32 7}A= gradient echo image7} AoiA|A] Ht}
(12). o]21gt 232 T2 Aol vla) 73t T2 ZzA 7} A
HFA Y ZHael w2 A5 of 5v]e] s ¥AT o
A zt=ich, 284 o]2|dk CISS 34 0.5mm 7HA] A HFHA
§o‘_l e 9\10::“.]5 Hd/’*ou}}_ 7L° on;]k]_‘?ﬂ,} odH =z &)
bl AR e ATshe v Bedalzlo] e A
& 716, 8). olel CISS FAe T2 A5 0 2 52
Q) F7Ha) Wolu &zt W7HF9le) AW, HAASe
F228 wwA A BolFo M el s)3a
Q) Au} Aol 5L F 5 AT PRA T = A5
7A el HHS Rrlehed E o] -85 AL ek, 7).

S Bl AEAAE HAEe] AT A= CISS
A A dHE TELE FAER 2AA ) Y =
B zke] A dfxel o8] 3mmet Imm AH AFej5
2 oAbl ulal WY EA £ 8 1 991E shekshid] §
L3t E 100%, B = 284). 53] Fahata] el 9l
A o]d BidA CTH 23 Z MRIY A== o]
oje¥ o2 deiAsi= (5) weElEl A E CISS 34
o2& Aol & #2499 PHPVE Adsh=d] 7}
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vascular system)E
F9th(Figs. 1, 2).

AA B o] 9lojAE CISS dAte] Imm A % 3mm &

2712 2 w3l eo}id 2A1d 3A) (fetal hyaloid
22192 T2 4l vla) Fetahl nof

23995 T2 GAbel Wl A% A57) A A ol
$AA}s} v)aate] 2 Afo]F HolA] gkl W, F314 )

ol A& CISS %A Imm AH AHo)| 3 T2 Ak} v) s}
oA WA gl QlejA] zpo]7} A, 53] HE o lojME
Z Aol E HolA] Wkt ol 9} 22 o] B2 (vol-
uminous) WHel jAM = HAFA 7} asolx Ao
2 T2 A3z SAo] Agozxn Aozl ZAely Y45
(Fig. 3). o]X 3 CISS A} FHIYS AH43HA] Qo oF
< AR A LI FAFE Al F3le] 71E 22 T2 9
ko 2 M7338l7] o2dE 3mm o]Fhe] WM x So|slA] WA
T Aok

T3 FHFY S M-S 79l sleAe BAI o] ket
Aolmt gk=l =] whelA] CISS FARS ¥ 7hE-9]e] = o
HAA7IA & 7o) P15 4= 9l & AR o] lu AHAFA L] 7}
a2 = E73AL AlS i A5H) 2 758 FA5 = A
< 7Hle

g Ilmm B 3mm AH 27 A2 ]
23S = A4 WdlM= f ff& Aol & HolA] ke
v A g As lmm A3 A3 T2 dAke] o] 94
g AAE A& g et A4 g gleidE AAFA Y
Zhael 9 IR S71E Ashe Alsd A9
ZHael] gt Ao AztEn F3A W gloAE 449
F7tell s AHAFA L] Fhae] o3t IR e St
T vehd 232 Az

3}A|qk CISS °34ke] -2 Casselman 5-(6)°] |23k u}
o} Zo] ARZA7e] dz 2 AR AF-2A 3} FxA 7
HEzE 2AE JAAEA Bojzlvhs Holth AAE2] 79
A E CISS AL T2 Afzxog FAE F459 4
FEA Fau I gE S Y v £ A1y =
2 EAS AUk dle 2 =80 A 428 ¢ F Atk
a2 FRARS Adskede AR £l gHs
EAs= sl E 23415 AHSE 2ol 3 oAbl w4
228 oz AZAE w3 CISS Aol 2719 53

Hel| 2 T2 JAE
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true FISP 9d4HS & 4 Ftol 327} 22 7154
o] & Aoz Az B T gloiAx 0|27 2
o3k Q1FES B4l o7} 2o Ui (Fig. 4).
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Holr}, =3 THFLE AR A $-o}e) v)AE o] Fojx|%]
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A7t = AR F7 AR FIHE Bol= Ax & 57}
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of uls] ojA B2 Ado) 3 JAHS x| gehr| Beks 234
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Usefulness of CISS Technique in the MR Imaging Diagnosis of
Intraocular Lesions'

Hyun Woo Jung, M.D., Hak Jin Kim, M.D., Chang Won Kim, M.D.
Suk Kim, M.D., Yong Woo Kim, M.D., Sang Yoel Choi, M.D.
Suck Hong Lee, M.D., Byung Soo Kim, M.D.

IDepartment of Radiology, College of Medicine, Pusan National University

Purpose:To assess the usefulness of CISS images in the diagnosis of intraocular lesions, we
compared CISS images with 3mm and 1mm sliced spin-echo T2-weighted images.

Materials and Methods:In 14 patients with 15 intraocular lesions(retinal detachment 10,
choroidal melanoma, 2; cavernous hemangioma, 1; PHPV, 1;and retinoblastoma, 1), we used a 1.5T
MR unit obtain CISS images and 3mm and 1mm sliced spin-echo T2-weighted images. All lesions
were analyzed, and after dividing them into two subgroups(linear lesions, n=11; mass lesions,
n=4), CISS and spin-echo T2-weighted images were compared for detection rate and conspicuity.

Results: With regard to these two parameters, CISS images were superior to 1lmm and 3mm
sliced spin-echo T2-weighted images. For the assessment of linear lesions, CISS images (detection
rate, 100% ; conspicuity, 2.88) were superior to both 1mm and 3mm sliced spin-echo T2-weighted
images. For mass lesions CISS images were superior to 3mm sliced spin-echo T2-weighted images,
but for conspicuity, there was no significant difference between CISS images (2.75) and 1mm sliced
spin-echo T2-weighted images(2.2).

Conclusion:Due to their higher detection rate and greater conspicuity, CISS images were su-
perior to spin-echo T2-weighted images for the diagnosis of intraocular lesions less than 3mm in di-
ameter ; for the diagnosis of intraocular lesions, they might therefore be a useful adjunct to SE
images.

Index words: Orbit, MR
Magnetic resonance (MR), technology
Magnetic resonance (MR), three-dimensional
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