— 820 — A AT 22435 2007 4E 12 H %5 16 555 12 ] ] Intervent Radiol 2007, Vol.16, No.12

<fEE4 A Tumor intervention

GRS BOMAUSAZAE 5 TACE AR J5B6 15 H )
REPEFNAE w1 v FH

x B, WA, xEz, F A, EHL, FFME, IR, A, & R

(WE] BH  H0 MR HUNBULR (DW) 76T 28545 3l Bk f 7 48 28R (TACE) )5 Bifi 1y v 7 1k
HE REVP A R B el AR MR U RE J1 . A7k X 16 4T TACE A JS AT 8 & 4 BIUEAT DWT b I 4
5 CT I DSA 3 52 A6 . DWT 4G A I Ut i R 7 (b fE 0 J 500 s/mm?) ) B E S5 G A
i [l e —F- 1T [13pz (SE-EPL) ¥ 31 . 5 1 IR 3G 58 CT A DSA 3 5% 46 AH X IR WS pAk il Bk i 98 IR 5K
ALV 4207 DWI LI5S 4HRE ;s 20 00 & TACE AR J595 kL% ADC E At i (1 CT fre Kom AL, If
EREPE T, R DWI IR TACE ARG AL A S AE S B 2%, 2 4] (2/16) i AL Bl T ALSE 4, DSA 46
A TC R g, CT MR 7R o 58 48 i AL i e AL, DWT 2 2 51K A5 5 52 441 (2/16) 9 kb A i E B
LR AR GG, DSA A6 A T UL SR A5 DX R 2 0, DWT R b il ORI R UM AR =, B 2 6 IO s
53 12 4 (12/16) 5 kb DSA A6 45 AT WL T0 B RS 7 B DTAR, 36 52 0 O ok g 2 €0, JHG A T L 6 sl i 19
B PRFE AR 2 20, DWT [ 8 b g B (0 IX Sk 0 5 15 5, BRI SR BT KO AR SRR AE 55 %) 14 9] (14/
16) 55 kL A b8 21 2U0 ADC fEL5 Mo I CT S AR ELHEA T AR G PR 23 M, P A7 TE AR S 4 (r = -0.76490, P <
0.01). Zit DWIJE—Fh R R I THE TACE A5 I PET 200 kb 1 J6 Gk 1507 4, m] i TACE R
Ja 9 5 B AR A T 2 GURN IR BEAR B, /1N b (500 s/mm?) f) ADC i A £ — 5 i B s e i f afin 3% , ]
VL F 9 TACE AR5 B i

(RE]  REFLIRNAR s &8 AT IR s Aoy i ZE A s B

mESEKS R7357 XEIRIREE:A XE4HS :1008-794X(2007)-12-0820-05

Diffusion-weighted MR imaging for liver cancer follow-up after transcatheter arterial
chemoembolization YUAN Zheng, XIAO Xiang-sheng, LIU Shi-yuan, DONG Sheng, DONG Wei-hua, JIA
Ning-yang, SUN Zhi-chao, YE Xiao-dan, YAN Bing.  Department of Radiology, Changzheng Hospital
Second Military Medical University, Shanghai 200003, China

[Abstract] Objective  To investigate prospectively the apparent diffusion coefficient (ADC)in
evaluating the capability of diffusion-weighted imaging (DWI)technique for detecting viable tumor tissue after
transarterial chemoembolization (TACE)of liver cancer. Methods Institutional review board approval was
obtained, and all patients were provided with informed consent. DWI, enhanced CT and DSA examinations
were performed in 16 patients with liver cancer after TACE. Qualitative evaluations of the capability for
detecting the remaining or recurrent viable tumor with DWI were performed by comparing enhanced-CT and
DSA. ADCs and maximum CT enhancement value(HU )were measured (in 14 of the 16 patients)for lesions after
TACE. And their relationships were investigated by comprehension correlative analysis. Results Liver cancer
after TACE presented variable signal intensities on DWI.  The homogeneous accumulation of iodized oil
observed on CT in 2 of 16 patients with liver cancer after TACE showed no tumor stain observed on DSA but
with corresponding homogeneous hypointensity on DWI. The partial defects shown in accumulation of iodized oil
in 2 of 16 patients represented the tumor stain on DSA corresponding to hyperintensities on DWI. None or faint
accumulation of iodized oil areas in 12 of all patients, showed striking tumor stains corresponding to
hyperintensities on DWI, and tumor necrosis had none or sight tumor stain on DSA, corresponding to

hypointensities on DWI. A correlation between ADCs and maximum CT enhancement value (HU )of lesions after
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TACE was found (r = =0.76490, < 0.05). Conclusion Diffusion MRI is an useful method for detecting

tumor remnant or recurrence of liver cancer after TACE, and can be used for the follow-up.(J Intervent

Radiol, 2007, 16: 820-824)

[Key work] Magnetic resonance imaging; Diffusion; Liver neoplasms ; Chemoembolization

285 T3l Dk A 97 48 ZE R (TACE) AR — i i
BIATT I 9 75, Hol PR YT R0 A5 21 8% 5 A Al
Loy HER PN TACE ¥5 8OF 47 IU NG 7 J2 i R 3R
P 0 BT RO AR B P @ SRR RO AR
(diffusion weighted MR imaging, DWT) J& iifi 15 5 il
LA K 3 ¥ 12 B R A [) 422 T e 4 4 285 ) B 4
TR B 45 5 . WFoE R B, DWI 78 b8 7 80 13
DRSS PPAR O T R A R T BT A5
it 5 DSA FI CT %t B, w126 4507 DWI R 31968 28
# TACE A J5 B s i) vl A7 4 R

1 MBS5H%E
L1 okt

e K AE B e 2007 45 1 H 2 2007 48 3 A AF
Ji TACE 835 16 ], Ko 55 14 4], 4 2 f4i] , 4 4% 36
~ T8 % R AEY 59.5 %, BT A H g 38 0 I IR B0
FRAG 206 B, L5 IR & VR 15 ), il ges I RS R
145, Horp 3 4k 2 Yk TACE J5,5 424 3 ¥k TACE
J&,6 ik 4 Yk TACE J5,1 #1°% 5 W TACE J5,1 #
J 7T TACE J5., BEARK AR K TACE KRG
45 ~ 101 d, 7 K%L 64.5 d.
12 ik
1.2.1 ##& 7% GE 1.5T MR #{%1¢ (GE Signa
1.5T HD), 8 i 1 AH 4% M 2 SR TRk B . T A S 5 2
Y B A7 TIWT T2WT, 5ef 4R 15 T2WT F1 /% 5 AL
A% (DWI) . T2WI = 2 i 1% 2 % : SSFSE, TR/TE
2 000 ms/85 ms, )22 )5 7 mm, 8] % 0.5 mm,FOV 36
em, Hi[E 256 x 256,NEX 2. DWI 3= 2 1% S50
ASSET #% iF ,SE-EPI 54 ,b = 0 i1 500 s/mm?, J7 [
ALL,TR/TE 1 500 ms/minimum, JZ )& 7 mm, [8] f&
0.5 mm,FOV 36 cm, %1 [% 256 x 256 ,NEX 2, # X
FE RG] 24 s @ 7 S EOY HEEE ] T2WI 2
B, BRUE R B — 30k el B R 2 GE g b3
T AR (AW 4.2), 28 Functool #4473 #r .
1.2.1.1  DSA IfiL 4% & 5 46 A% J5 9%« 7 Toshiba Jie %
DSA LS5 F, Irfi /8 & B & s ik A 8%, % AT
JE VA X 48 Bz o THEE L BT L R RR R L L
Seldinger i K v 28 il i sl Bk s 2 )i, vk & 551
G40 FIS A, 5] Cook 5 F RH 45 % 4% 1 T 5§,

JHF S 2 Jk e 5% L5 P9 e 46 155 O
1212 EJEH CT sk & ik A 16 )2
(Toshiba) & 64 J2 (GE) 12 jig CT 944 #L,120 kV,
250 mAs, PLER e [a] 4 0.5 s, RAEZIE K 1 mm
a5 0.625 mm,7 mm #2268 0.8 mm, 15
AR TR R, F 4% 320 mel/kg R E 15,
K P R T S A, % 2.5 ~ 3.0 ml/s, B
k355 26 s $1H 3K 91,56 s $97T# k1,3 min
JEIEIR I
1.2.2 AR08
1.2.2.1 @M N CT FHIW%E TACE AR5 05kt
PSRRI O RS B0, i CT 38 38 4Gy , WL 22375 ik g
A 5% B B LG O, 6 B DWT &, g% |-
WG OLE DWIEHE M5 SR JF 5 DSA 1%
RO T R
1222 @iar: 45l E TACE RJEHAE N
5 DX 3 1) 2R WA 5 2R B (ADC) (i R Ry DX 358 5 K
CT 51k {8 . ADC {115 i GE J5 4b ¥ T4k uk
(AW 4.2)Functool 58 i, K CT 53 4k {4 i FR
B 5 45 1 v e K CT A 98 25 749 CT (B 1 J7 i3
ARE] e R T IYSRR ep R R A 0 2
T R AR B STHCE 3 A D4R X, B A SR MR X ) 22
SR =R 4R X FT A 2 TR R — S 28R XK )N
Xof g — 5 28R XA X B — B
1.3 gifeehb i

JH W 7 S 14 AH 56 4 BT ADCE TR B 1) e K
CT s AL AT A DG HE 43 AT . GedT 44y SAS 9.1.3
A

2 #R
2.1 ST

A4 16 2445 5¢ B ) DWI.DSA F1 CT %k},
R 8 S RiRKs Bk i DT R B 43 4 T
21,1 T yifsese 32 4i(2/16),CT LRI NIE
A 1 v 2 L B L DWI 1R B 15
fIA55 , DSA & 52 WAk s PURL S8 4%, A Dl i ygg e
o AR 1 ) R A B k-1 T ks (1 1)
2,12 0 g o g Ak Jh 0B kb 3B o Pk Bk i G
2 61(2/16) ,CT 2B Ay kb P 38 30 4 Bk LAk oih 75



— 822 —

e AT 2R 35 2007 4F 12 55 16 545 12 ] ] Intervent Radiol 2007, Vol.16, No.12

B HIE AR BUR R SR, 18 58 i, Jay 0 ik
X AT UL AL, DWT i b 2 B DR R 73 S A i

1b  CT /R ikl DUV 5 48 o 5

A5 5, Hob il b5 X =5 =, DSA 3 5 W
Sk PR R B R e (1 2)

lc  DSA 7R ULl DL BUE R, JC I e (0, £
e B k-1 1l

B 1 R AT al bk T ko

FkHz el

w AR B AR R L BR AT U R

2a DWI(2a) .DSA(2b) il CT(2c) &t 7R ML i PUFUAR SE 44, DSA 73 o5 A1 J& 38 g e 2

.

CT T U0, 4 48 o 2 20060 ) 5.3 £, %F 137 X s 7 DWT g

2 DWA 5 DSA CT *J &t

2.1.3  MNgtfea A e A5 9 4] (9/16) Jk Ak
T AL AN SE B, SRR R RY e 20 A, CT 4%
5i Jer AT DL kb AT AR R R TR LA, s AL
g i e 2 S IRBE X, SR AR B TR A .
75 DWI _EHUTE 73 A1 A L il DT X R B AIRAE 5,
CT B LW RPE X N AR SR IR A5 5, IR 15 L 20
{55 UL DSA R Al IR MR gL @, kb
RHBI hZ G X
2.1.4 Vs safeab i 3t 3 4 (3/16),
CT P& LA R W] UL/ IR 455, 38 3 e m] L b Jg
AN A, PRXIIEHL T B, DWI Lk
o b A5 SR 1) Je] LM 5 MOk B, 5 CT st
PR b 53 ZH R — 20, DSA T 52 3R BLA ikt )
TR G BT, Hh e DX BB BN Z R X
22 Rt

AHIENF 14 Gl (350 2 H e sh CT ¥
B DWL AL CT R #1717 % f B, 3045 21 41

HHBE . BT, r = —0.76490, P < 0.01, AT L)
N ADC B F1 CT 5 K58 AL AH N & 2 18] 77 76 HH 5%
P, b Jes 2H 25 Ak Bk B (2, ADC (BRI (8] 3)

1201

100 [

60 I

CT 332 {E (HU)

40

1 12 14 1.6 1.8 2 22 24
ADC{& (10”s/mm?)

ADC 5 CT Z[77 45 ELZ A (r = —0.76490, P < 0.05)
B3 AE ADC ok CT 3L oC &



I A 2 2k 2007 45 12 A58 16 #4255 12 9] ] Intervent Radiol 2007, Vol.16, No.12

— 823 —

3 it
3.1 i TACE A J5 i R B 15 i) 2 SR vk

TACE & 97 FF 9 i 16 PR Y7 20 O 45 2138 36 A AT,
EL R BT84 3 1 0 S0 2, e e i o 2 R, — i
B AT B2 BOR TACE R K BHER P 2 i
PR BUAS 5 77 8 AR E , DR I Bt 35 AL 178 v 6 40
& TR DS 7125 006 3G AR 2 F 2

LAk b E Bl 9 PR A3 A R DD BB =X B Hr
TACE J72UARA M8, s N K ik il DT bR A&
FREFIRIE . £ RV, S e kb Pk B oF
A Ak ) DX AR S R AL U A A, T BB G
yrP BRI PR =2 M BE D %A CT il MRIL
M CT -, ] LU i Ak il 3R 4R 17 50, e 3 5 I
A DLAR 48 PR B8 240 21 TT s Ak , 1 5% B3 ek R 2 5 Ak T K
[ R A 7 S (B S W o - €201 T A R A
(18 Bl IR P, B Sy e 2 O LA il 4 7 2 S SRR £ £
S M AR XEPEAN IR IR BE R Ol TRk iR
Zx52 i MRI {5538 8, 16 K -4 Bt B MRI 347
B, 9 TACE ARJ5AE TIWIL A1 T2WI 5 34 Fp
&% £ T2WI _LARAE 540 FR 58 4IR30, #H I b
A5 55 H i s i Ak B A O, SR T A B AE TIWIT
A T2WI _F X 50 15 g 2 2 N SR AU A SUAR A 5 445
MRI W] DU G- 1 WL 52 5% B 1 i g 2 30 (L7 SR
A3 BE% DX 35 Jie 3 2 2 s AT 8% 1 43 TR K, BR1 SA o 3 5 4
14 7300 R e ) RS J TR A e A R
3.2 DWI M o7 2 0F i o i g

DWT J2& 3 2 A6 0 21 22 9 7K 43 132 bk 25 0k [
P2 W 225 K e A T e AR AL 4S5 B . KA T
P12 B 3R 5K R B4 K2 B A2 e K
TR B B S5 ok 7 . DWI 2 e 4 4 £k — 86 A= P
T 252 B AR R F 24 0, 4 e 2 3 A 805 4, LA
FE 25 FA I BN o 38 3 % ADC %5 52 5 S50
I, BN 0 S I 2 20 2% 1 11 SO 465 ) R Ty g AR
fbo ATAER G PR b B AT DW HU0 i S 07 2L
PO FE , I Sk 7t SR iR o 280 1 0 A B 3 9 1
77 1 B BIFE T, Geschwind 2503 VX2 96 e s
RUEAT VX2 98 TACE R, R J5 2 d 2245 % g 47
MR DWT, Jib 0 SR 56 X /9 ADC B B S5 & F 77 1% A9 i
JRAL 4L, T IR SE X 54736 X £ DWILADC &
AET 22 5 Y L, X R IR BE X5 AT XA X 43R
FAES5: 19 TIWL T2WI, Kamel Z3F MR DWI $ A&
X} 8 fil 2 i TACE & 97 I 5 & M i & TR A
32 d e AT THRSE, JF 5 AMRHUIBR S e B IR
BRIFRELE R, SRAEIX A ADC H 5408 F A )5 9w

FHIT UL 1) A28 SR LR BE A ¢ R 0.95, T MR 3
S S T2WT Fir D 2] 1) firb 98 PR PE R B8 5 5 8 o AL
14 Jir 3 IR HE AR 2 A OC Ry 0.60, Wit B 7 MR
DWI 4 AR XJ g TACE R J5 97 200 P70 7% M
() TIW1  T2WI,
3.3 DWI £ iF98 TACE A J5 BT 09 07 FH A8

AWgEiE st CT B3 5 DSA 1 52 %f IR, W22 JiT
I TACE AR J5 9 kb o8 3 mAk 7 T AR i Jge 20 5 1 3%
Bl R TE I ) DWIAE S 4¢ a5, &3 DWI
REfE 7 T Hh B R Bk B B R IR MR A 4 AR v
I e TR R e = A (E N £ i 2 A S A | R
Bk the 6 CT LS WiL.

- FAFIER) TE E5 5, 0 T3 8B4 E&
Jo i, A LA R R AR SIFIIE DWI &b | i
PN ORI T (b () . SCERRGE EH b (E
AF 300 ~ 600 s/mm” Z A3 0 GiE (AT IEEE
) b {64 500 s/mm?*) . FATHGE , A b {88 K &
545 ) ADC B8 HER , R DWI K ADC B 5l #
RE A b S B2l LN K 4 F I R B K-, /b b
ERERE, WA K T3 8O0 &5 W B/ i
ML EHETE XS DWL RS2 3, TE2 R X — a0, 3
i1 #5347 28 45/ b A (b = 500 s/mm?) i}, H
ADC {55 CT s fbfi Z 8] i AH S M, 38 i 525015 5
MR A gl SR, W BRI OCHE (r = -0.76490,
P <0.05), 7T LAy ADC B A1 CT fe KR AL P
ZAFAEE R SE , iR 4 4L Akl B B, ADC {8
/N TR1 4230 B ADC B ] DA Jz e Jifr 83 17 i £46155 2 o
ALK 1t s E R BT R? = 0.585, AT LA AR kN
) ADC (B 1 B RS S v, 58.5% 1 2% 5 1T LU Ry
L I T 2 R P R R R R AR R . AP ETE D =
500 s/mm® B AT AR S PR 9T, DUS AT DL — 25
WFRAEAT b WSO T, o i A1 50 xF ADC
{ELI) 5

AWE5E G R DWI X TACE R J5
Bl Vi A B AER 2R, AT DL 28 b 40 Jirb 8 35 2 4L AN
AL I TCRUAE SRAEH LI X S FF K is Fi/N b (B (b =
500 s/mm?®) HFRFAREIH) ADC ] 78— R B
e fi 98 ) I A3 , DWI m] RAAE S T3 TACE R 5 B4
Wit 15 1 — i IR AR 22 T

(& % x #]

[1] Goldberg SN, Ahmed M. Minimally invasive image-guided thera-

pies for hepatocellular carcinoma [J]. J Clin Gastroenterol ,



824 — A AT 22435 2007 4E 12 H %5 16 555 12 ] ] Intervent Radiol 2007, Vol.16, No.12

2002, 35: S115 - S129. embolization protocol on injectable volume of chemotherapy and
[2] Lim HS, Jeong YY, Kang HK, et al. Imaging features of hepa- subsequent arterial patency [J]. Cardiovasc Intervent Radiol,
tocellular carcinoma after transcatheter arterial chemoemboliz- 2003, 26: 111 - 117.
ation and radiofrequency ablation[]J]. AJR, 2006, 187 W341 - [9] Takayasu K, Arii S, Matsuo N, et al. Comparison of CT findings
349. with resected specimens after chemoembolization with iodized oil
[3] Mardor Y, Roth Y, Ochershvilli A, et al. Pretreatment predict- for hepatocellular carcinomalJ]. AJR, 2000, 175: 699 - 704.
ion of brain tumors” response to radiation therapy using high [10] Kubota K, Hisa N, Nishikawa T, et al. Evaluation of hepatocel-
bvalue diffusion-weighted MRI[J]. Neoplasia, 2004, 6:136 - lular carcinoma after treatment with transcatheter arterial
142. chemoembolization: comparison of Lipiodol-CT, power Doppler
[4] Theilmann RJ, Borders R, Trouard TP, et al. Changes in water sonography, and dynamic MRI[J]. Abdom Imaging, 2001, 26:
mobility measured by diffusion  MRI predict response of 184 - 190
metastatic breast cancer to chemotherapy[J]. Neoplasia, 2004, [11] Tto K, Honjo K, Fujita T, et al. Therapeutic efficacy of trans-
6: 831-837 . catheter arterial chemoembolization for hepatocellular carcinoma:
[5] Chen CY, Li CW, Kuo YT, et al. Early response of hepatocel- MRI and pathology[J]. J Comput Assist Tomogr, 1995, 19: 198
lular carcinoma to transcatheter arterial chemoembolization : - 203.
choline levels and MR diffusion constants-initial experience [J]. [12] Geschwind JF, Artemov D, Abraham S, et al. chemoemboliza-
Radiology, 2006, 239: 448 - 456. tion of liver tumor in a rabbit model: assessment of tumor cell
[6] mMaR, REE, 50 B, % HEL S8 s hkiE Ry ks death with diffusion-weighted MR imaging and histologic analysis
ARIPREE MR G BN BUSAR S S BT[] AR a2 4 [J1.J Vasc Interv Radiol, 2000, 11: 1245 - 1255.
2006, 40: 235 - 240. [13] Kamel IR, Bluemke DA, Ramsey D, et al. Role of diffusion-
[7] FBEMc, BoMEsE, B UAE, 5. MR 9 8UMAUSAR X2 57 BT e weighted  imaging in  estimating tumor necrosis  after
T k20 U A E EE IS R EE LT ). AR R 2R Ak, 2006, chemoembolization of hepatocellular carcinoma[]J]. AJR, 2003,
40: 417 - 422. 181:708 - 710.
[8] Geschwind JF, Ramsey DE, van der Wal BC, et al. Transcathe- (W B 19 .2007-07-25)
ter arterial chemoembolization of liver tumors:  effects of

HOB-
RCILIT 58 2008 LT NFLEFHRED

I AT 2 2 7 ) R TR 5 — AR AT S AT 24 SRR AF 5T, I AR I FH 25 7 T A 2 A 3 1) e o R R
WXCHEITHES R (PEBEZ OB, FCHEART H Gz (A of VINITI) | fif 2% (B 2% 3CH )
(EMBASE ) 45 [ PR R R 58 4ls 2006 4 = RS o R 8 30 51 308 22 9 RIS R S, A 1152 i K]
Fik 0.743 (RO M) , 3 PIRRFZ I Bl 535 1.031, 2835 1 5% 5 J2 A 4340 AT 2% 5 11 BT 10 27 AR L RN R 48
55, ¥ KB ZAA GO A I A A A BN AESA T EA NEEE R 2R
PESH S 5 B SRR, A T LK A2 B [ AR AT 25 B E AL S UG, 3R A AU 2R Sl R 2] TR
e (R4 S AN HE A . 2002 A0 0F 0 25 = i AR AR M X PR 75 1) o 4%k K 16 JF4 e 4R el , B N A0S TTF %
1To H EFRES L RS I1SSN 1008-794X ,CN31-1796/R , W] 1 4> [ 45 Mtk Jmy 111 , ik & 405 :4-634,
A E A ) G R . TR )T KRR S A T AR ) 2006 AR O A 1), 2008 AR RS E 76 T, B A
JE R, BETE A 12 00, 241 144 J0, il . i Al B% 1328 5, MF B gt : 200052 , 5k 5 AL ik 021-
62409496,



