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[Abstract] Objective To discuss the value of MR diffusion-weighted imaging (DWI) sequences and
apparent diffusion coefficient (ADC) values in dynamically assessing the therapeutic efficacy of transcatheter
arterial chemoembolization for primary hepatocellular carcinoma. Methods Routine MRI, dynamic contrast-
enhanced and DWT (b =0, 200, 500 and 800 s/mm?) were performed in patients with primary hepatocellular
carcinoma both before and after they received transcatheter arterial chemoembolization treatment. The ADC
values of 0 — 500 were measured, and the results were compared with the angiographic and biochemical
findings. Results After the interventional treatment the ADC value was increased. The postoperative ADC
value in patients with better results was higher than that in patients with moderate effectiveness. In the above
patients the difference between preoperative ADC value and postoperative ADC value was statistically
significant (P < 0.05). While in patients presenting poor effectiveness the postoperative ADC value was not
significantly different from preoperative ADC value. During the follow-up period ADC value showed no
marked reduction in patients with good therapeutic efficacy, while an obvious decrease in ADC value was
observed in patients with moderate or poor efficacy. Enhanced MRI, DWI sequences and angiography clearly
demonstrated the survival sites and relapse of the tumor cells. Conclusion DWI and ADC value can
dynamically reflect the necrosis, survival and recurrence of the primary hepatocellular carcinoma after
interventional therapy, which is very useful for promptly and effectively evaluating the therapeutic efficacy.
(J Intervent Radiol, 2010, 19: 613-616)

[Key words] diffusion weighted imaging; apparent diffusion coefficient; liver neoplasm; interventional

treatment ; therapeutic efficacy

i S e I 2 T A B G e R R R 2 — o

EH&TIH 2008 £ ERMAKLERETE (45 :Y20080184) I AIEIT R SN i o :
S A A /\(mfﬂzﬂkiﬂwmﬁﬁxﬁz%uﬁLE’JT% gAY
AREEE CT % AR T BB SV A5 A A7 I R

MG % B F-mail: Im95113@163.com %&t‘@ﬁ‘(ﬁﬁ?;z#‘%ﬂ%%ﬂﬂ%fi/\'W{:H@‘m



—614—

A2 3 2010 4F 8 A 45 19 #:%5 8 ] ] Intervent Radiol 2010, Vol.19, No.8

77 SRR R AT R B R T IR . AT
BRI AR Z, Horp MRI iy DWI R 512
— AT DL B4 20 B AR AR R B R . B
i i A IEE WSS 22 B 229 AR 10 SRR P TR AR
HIRITHET 5 B DWIFF 51 [ 15, 05 2 W™ B3R 5
(ADC)E, I 5 & WUAE AL R b | L8 38 82 1E 47 X L
BT U7 F) A MRT DWI 751 & ADC {8 2 ) 25 3F
T B A A BT A AR T BT 28

1 #R5HE
L1l R Bk

PE#E 2008 4E 3 J] & 2009 4 9 J #tis K b i)
Ji PR 9 AR A 22 491, 55 21 i), 2 1 B AR 45 ~
68 % VIAENE 57 % A A HAF A 1990 4F 4
] e 977 v I 8 B o L R B2 o A D K R
Sl R Wbn e, 1T T TACE 3697 .
1.2 Jrik
12,1 spBeETE A RGIARR ARG X EV
1 ~3 4 H i #H SIEMENS AVANTO 1.5 T # 5 MRI
ICHEAT 4, P 50 R -3 TIWLT,WILFST,WI
DWI Kl 253858 3 ~ 5 W44, DWI J3 51 v R b
J& B T (b {H) 43 51H 0,200,500 .800 s/mm?, 34T
[IK=BE A e
122 &0 W 2 A& EIX 22 4 85
I 27 AN kE AP B T AR R 64T 6 e, R
SIEMNS AVANTO 1.5T MRI 1% #& F 45 (0 % k17
JT R S8 P 96 T7 BT S B9 ADC (B, i kb 2 1 gk
Bt ROI, R bk o 145 IHGE fhig ab, b T 3k B
RN AR R il A i ADC {5k T A )2 T
PEHC ROL 7S ADC {H i V418 . # b {E°5 0,200,
500,800 s/mm? () DWI [& 1% J% A i 0-200.0-500 .
0-800 ) ADC & & i kb 45 % b, - 51697 R IK
CT .MRI.DWI.ADC fH /£ bk AFP DSA Ifi 4§ 1 5% £
AT AR
1.3 Gl

AR 8 T il SERhE S A Y R IES
P53, ADC{ER H (x + s )3KoR, H] SPSS 13.0 #f4:
WATGE 2R, R K I RN R R 20
Br, K 36 K MEE 0.05, P < 0.05 1k 22 5 A e il 2

2 #R
21 KEMGRE
£8P T 48 A RO S B R 45

GG BT el , BEE b E 3G 0 KR i &= 2 T
R b {H 800 s/mm?, & Mt b T [, BIG H BLASTE (fh
5, TF DY i) S5 48 SR R T L 0 ROT J i+ ADC
(B 1% 2255 K sb (200 s/mm?, B % 3238 T.WI, 5% Ifil
Vi HE TR K, S EO ADC (E PR 25 5 12 b
{EH 500 s/mm?* B, A NG 5T 4 JFFIIE B ket
FL A, T L AZ 0 33 HE s 0N I ADC{E 3R
22 R ERFE MRIFRAE

J5L & P P AE -4 TIWL | 2545 5, T,WI
K FST,WI S g {5 ,DWI 2 ] B @S b s
b (B3 & {5 5k B R AKX, 78 b {E 500,800 s/mm?
5 1 X L B 5, 2 25 4 9 S g Mk st bk 3 B
A SR SR AN S i R NG A SRS W N Y o
WA AR SR Al, K R AL (5 5 iR B R AL,
KT RE

A NIBIT G 12 97 RChF i 8 kb i 0 A 58
4, T\WI 25855 5  FST,WI 2t & F 5,
w5 o B sk, DWI 2SS, BIFES 34
H 3R A7 DU A T B I 4 365 52 0 bR e 57 97 R
WA, JRITIE AR 2 A H DT & B Kk B DT RUR
4, RULEUL 20 & 55 , DWI & b (A 8 s Xt
Lo W I 5 S T 4 IR g Bl R AT A
AYLEETT 33 BY7 850 25 1008 kb Bk A T R a2 da
DB WAL E 5 SARATAS AL AN . B 1 ~ 3 4~ H
BRIT B s S SRR, AR YR A
S kR B ek >  DWI BoR S5 S 2, Hob 2 il
BRI (LA 1),
23 BdE A
23.1 JBY7HT b {H 500 B % M R &E ADC {H
7 (1.064 +0.139) x 107 mm%/s, 1E 4 F 41411 ADC
B4 (1.279 + 0.269) x 107 mm¥/s, %5 t ¥ 5 G843
Moo f = 5.277,PfH < 0.01, 2 A G H2# 5 X,
232 M AIRIY 22 BiiFE B E SN ANRIT S
ADC 3 A FI 3% & , R A kL% ADC {4 (1.064 +
0.139) x 107 mm%/s, JRI7fE4H 1 A H & Ak
ADC {2} (1.508 + 0.382) x 107 mm¥/s, {i )5 b4
2 kg it ot e = 11.33,P = 0.00, 22 5 A 4o it
233 MAWRITITRLHE FIAHRHEEELE %
SAAT (L 1) 3877 3 R 4l ADC 5
BITHT L 2 A G2 i L IP R 2 i — 22 55
LG
234 BEVF ST MAARIEE 13 AR
A i oR kbt g ,ADC {5 T W] 8 28 46, AFP {4 &b T



A A2 75 2010 4E 8 45 19 45 8 )

J Intervent Radiol 2010, Vol.19, No.8

—615—

a S ARYT I TIWL BoR FA T AHE X b
A 2 TR W g £ 5 ek CRLA Sk 9P 78 ), 8 il D A
E8/48

KR )

T2WT 7 JIF A i 2 A AR £ 5 CHLA

¢ BEH

KR

715 BT T I g A T i A CHL ¢

.7 7
d b=500 DWT & 1% 5 7% i A5 6T 095 kL 241K
55 CHLE L PiR)

/R)

e b =500 DWI E% R 4w — R4 55
kb A P B SR AL AR 5 CRLET % i
AR) A A0 B R DR AL B S (4 EF Sk B

f b =500 DWI &% R T4 J5 M EAUE 5
MDD AL o B R S CHLE Sk i),
JF A5 0 I B 22 N DL 1 5 2 ke (At i Sk
FioR)

1 JIHEA AIRYT TG MRI A [ 5 91 2 3L

#= 1 bl 500 s/mm? 4~ A TACE JA¥7 R WJ5 ADC {85 & 4
A
ADC
% 10-3 mm/s 1/2/3 F P
1.108 +£0.888 1.702+0.081 133.566 <0.01
1.668 +0.034 132.465 <0.01
1.153+£0.102 1.532+£0.311 81.884 <0.01
1.221 £0.261 14.627 <0.01
1.438 £0.095 69.232 <0.01
1.186 +0.162 1.209 £0.035 2.666 0.141
1.175+£0.048 4.603 0.064

IER VG P ERAR SR 1.2.3 A H B & 3
%5 24~ H ADC {EH 3R B, st OR8>, 5 AL
Jh3 2 AFP A B TE, BRI ARYY )G ADC fH B
THAFPEFRE(R 1.2),

3 it

DWI F 4] & — I g o G A6 I 376 1K A5 1 1 P4 ok
3Tz )R A R A T S e 2H 2235 4 A 40 i 7 R 4
5 MRIBHH2 A, H ADC 7] DAk i e 4 41
A B g BAE AL, 3% 4 B AE T i 4 SUA W] ) £
S ML e, REIE i ADC {E X412

R 23 HYTRARYITHTG AFP X I (ng/ml)
1 2 3
50.47+29.2 8.41£6.56 4.70£3.71 3.31+1.37
426.22 +411.67 195.89 +193.21 332.3 +287.37 214.32 +162.85
2394.9+1669.1 1868.2+1226.3 1824 +1 058 2115+1212

BT REAL AT R TR SR RE W E MR AR, H
T 28 )32 0 1 1 22 2 0 R EE IO 2 1 e i 1) 32
Wro 1T ADC {55 32 W0 33l s 3055 1 2
A GORME AT RS WT TSI, B b {E1E 500 s/
mm® i 75 2 ) DWL ADC [ 0T 35 0, 48 % L
JE U, ADC R #2230 FOIE A0 B R B, 5 L i

G R — L AR H ORI T b (E
500 s/mm? if (1) ADC {H#EAT 7047 K EE

J5 SR I8 ) I R A M A, L BRI BN,
WNERK 7> Tiz g 32 B, D e £ DWI R 5 i {5
5, ADC (EHAR, AL GRS A I JEUR 1 1)
ADC EAR T HFHE, Z 18] 25 S A e i h 2 1 3, TR sk A



—616—

I A

e 2010 4F 8 45 19 %45 8 ] J Intervent Radiol 2010, Vol.19, No.8

TREFE BRI 25 AL, SR &M e Bk L OE H
JFH A 22 6] ) ADC B 746 2 5 ,DWI [ 51145 B+
JH9E 2 W 5 %2 W . 6 R & I AR T ARE
7 BE A AIRYT, B TR S 0 S
IR 2 Hp o TR A ATRYTARME 1 YA 7k A
) A% IR A1 I, 35 0 2T 24 18] i K 6 JIEE T A B 4 i
AN A H S R R AR TR, DR I R B 2 R kAT L
[ AR A AJRYT o

AT Bow : O AIGIF G B TR 5E 4
BB gg YR BE 58 4 iy ek, K95 MRI JGsfk , DWI 2
A5, ADC {5 W] &% FI8 Y7 i (P < 0.01) , BV .
AR LA A ADC (HAS LR B 5, PPAR A7 Ak
R . QWL AU g 4754 38 43 Fofr 98 240 17355
£ DWI {55 N A 4% & 45 5, ADC (B 52 b i 1
L, PP ORI R R A BE R ADC B R B A
PR /D i3 AFP BT I 4 3 5 B iR e
&, T H— AT ARIY . QBUH A TR &
TUBLER B IR AT ARG MR 47 K% 14 3 (&4 | 1 45
G A, HADC S A2 5 L%
THEE (P> 0.05) WAl yr s 2s . Bikgsie 53¢
Bk AR T — B0 BRI ML P A ATRY7 IS
BBl ) 4 T BOUMOR IR BE B IR 40 B T IR AE
290 6 e 2 R 00 A i, (200 PR A D B I, K
Oy T8 B R Z B, K I SR R O i, B AE DWT
FRAKAES  ADC EHF &, WA AR E 2
ADC {HICAE Ak 67 T 5 kb ) ADC B XT L, 9 AL
55 FRESE 5 ADC B % HE 34 7 S0 ADC B 40
JiJgE SR SE b B B, A Y AR BT e kb AR e T B
T 9 28 W P A A P77 368 00 32 295 il J2 Ao 93 2K 4K
B R S R e T DL 2 I A AR YT R ADC
(B0 78 Ak ok 1) 322 S e b 3 R SR PERR B, DATRA A A
RITIIIT AL

AR A W A IS, FH (400 26 BF 5T, I8 A A — s

AN W PR BE DT RUR 5K = ADC A W] A2 77
R RZWEGE ;. WHEIE AR A 8/ k1) ADC
EIR 25K, B — 2 KA D 1 25 F 56
TIESE S ) P FE RS

B2 AW B H B MRI, 8 45 3 5 MRI,
DWI 1% ADC {5t 4 1 MRI £ A B8 % 4712 Wi il
YNGR 9 kL v b IR 20 Y IR BE AR O
Al BUE b R IR J5 B & sk O R B CT MRI £
A, A ARG 0 G PR P A, 265 1 DR I U 8 5 2
AN AR IR YT 7 SRR IR T I S R) Bt o b 1Y)
SARMCHE | A2 J5 A P R A AR T IR RGP T A
HEGE T,

(& % X k)

[1]  Warach S, Chien D, Li W, etal. Fast magnetic resonance
diffusion-weighted imaging of acute human stroke[J ]. Neurology,
1992, 42. 1717 - 1723.

(2] sma, 5 5, & A, % MR P 8O AU AZ A b
B0 47 S B E 2% ADC (B L B[], Tt 24 92 %, 2008, 23
316 - 319.

[3] SRHAW, Fh2%HE, SRKEL. #EILIRY HOMBUR AR ADC {8 X T
AL AT 98 12 W (E [T . I B2 AR 5Ok, 2006, 22

423 - 425.
(4] W R4, WEMR, ZE8, 5. BT 4008 Iy 7 i 28 Jr 3k A o
WBELTT. I PR Al AT 24 44 7, 2000, 19: 513 - 515.

[5] ChenCY, Li CW, Kuo YT, et al. Early response of hepatocellular
carcinoma to transcatheter arterial chemoembolization: choline
levels and MR diffusion constants-initial experience [J].
Radiology, 2006, 239 448 - 456.

[6] Kamel IR, Bluemke DA, Ramsey D, et al. Role of diffusion-
weighted imaging in estimating tumor necrosis after chemoembo-
lization of hepatocellular carcinomalJ]. AJR, 2003, 181: 708 -
710.

(s fs H 199 :2010-03-18)



