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[Abstract] Objective To discuss the clinical application of whole-liver perfusion-enhanced CT
imaging in evaluating the activity of residual hepatocellular carcinoma (HCC) after transcatheter arterial
chemoembolization (TACE). Methods Whole-liver perfusion-enhanced CT scanning by using a Siemens
128-slice CT scanner was performed in thirty-eight patients with HCC six weeks after they received TACE.
Arterial angiography with a DSA was also carried out. These two examinations were completed sequentially
within one week.Hepatic perfusion parameters were obtained from whole-liver perfusion-enhanced CT images,
which were compared with angiographic results. Taking the angiographic manifestations as the standards, the
value of whole-liver perfusion-enhanced CT scanning in detecting the activity of residual HCC after TACE was
assessed. Results A total of 42 lesions were detected on whole-liver CT perfusion images in 38 patients,
with a diagnostic accuracy of 88.09% , sensitivity of 94.11% and specificity of 62.50% for the detection of
residual tumor that carried blood supplies. The positive and negative predictive values were 91.42% and
71.42%, respectively. The Kappa value was 0.8613. After TACE, The difference in relevant perfusion
parameters, including BF, BV, HAI and PVP, between residual active HCC and the non-HCC area was
significant (P < 0.01). Conclusion Whole-liver perfusion-enhanced CT scanning can well display the
activity of residual HCC after TACE. Therefore, as an effective and noninvasive examination this technique is
very useful in evaluating the results of TACE for HCC. (] Intervent Radiol, 2010, 19: 540-544)

[Key words] hepatocellular carcinoma; CT perfusion imaging; embolization

ESTH: EETEASHERTARD (%S :S30203) % k TACE J& 077 Vi REAFAR AT (HCC) it
4 : k7 mEREIE % = N . | N N N 8 o
EASESEEaE N PR FoRIFIL 1 U TACE S 3 JE vk I
BRBREEERERFH s . .
[ 0A7200127 Bk BB R R e ORUR T R UCGHRIT o TACE AJR BRAR IR Y
A A I 2 TR LA A DAl R 15 5 EE AT TACE ¥R



AT 35 2010 4F 7 H A5 19 %55 7 ] ] Intervent Radiol 2010, Vol.19, No.7

— 541 —

JY KT, H AT M B2 — Bl A 2 R A R A
B, i PR _E AT DUST sl ki 5248 @ pmife . CT 3
TE AR (CTP) J2 3 4F 8T % i — Fh D BE S AR 7 A
A, AR AR E ALEU R ML Bl ) 2 B R S
KA HHT R B AR BESE R 38 ] HCC 34 1
TACE 3697 J5 1742 i CTPL #l DSA £ 4 . FATTRH]
TR CT MEsm 1 07 %, SR PR p A ¢
S8, IF VLl koG 2 45 2R bR, 20 A 4z JiF CTPL X
TR TACE 3697 )5 J5 B g 1 1k 1 4L

1 #MRE5ER*®
L1 I RBER

2008 4 9 H =z 2009 4 7 H 1T Be i AR
17 TACE j/97 ) HCC f835 38 i, Hdr 53 29 fi], %
9 5, 4E WL 37 ~ 78 X P14 (52 = 14) % ,DSA K tf)
JH PR 3 42 Mo, R A ikt 34 461, e ikt 7
B AR kR 1B, A E AR 4 ~ 15 em, 35 (6.5
+ 3.5)cm, iF 2 1€ Child-Pugh 73%% A 2% 28 5] ,B 2%
10 1], A 58 8 S HEBR 1) K e i ST 9 3l Jik- 17 ok
0% 25 it T JUFE I 9 Sy 3 e P IR
1.2 Kefi &k
121 2 CT ¥ Efa CTH & R HMEE
Siemens 2w 1Y AS 128 fF £ 2 i CT, & %L A
A AT JUE s E 1 471 48 5 X (VPCT Body) , BR
ML R BOR BT o B IO R |, fE g 1y
SYREURCRZS TR 4, Se kAT R IR ST
Bl & F AT IR e i 2 R R A . R AU = R
T A g S AR B B LR (M S 370,370 mgl/
ml)50 ml'*", 28 6 ATk L 4 ml/s PTG FERD
AR R 3 3 S A2 B AR /K 20 ml, SEIR 8 s TR R AR
Bt o 192K ] Toggling table HoAR AT B 25 % 2241
i, A ] 3L 60 s, 4 58 UG A 2 8 A A
K& (Z)E 5 mm 342 E] G S mm)

BE 1% % % Siemens AS128 CT ML & 1Y Syngo
AR, R TAESS B 9 VPCT Body #E i3 73 Hr 4K
PO A EE o J3 BIAE E Sk (T T ik JRUNE 2 % DB
JE YR X (regions of interest, ROI), #2 9% & 1% A= i
I ] -2 B2 i 2 (TDC) o JIFJIE A e v #kE ) ROT 328
B geg Je S A PO AR, A Jmy 3 A 43 5l ) g 1)
VAR - i A R 27 N A R NI 1 = ) T
AU EH P20 ROL, e #im s g ih 2 /0 2 ~
5 cm (AL JFFINE B Jed 0 R kb RN AR R DX 2H 2R T B
ROLJS &K, DA/ e, Sl — oy 50 ~ 100 4~ %
F o ROLZEFRSE T, RIVAT 4R A5 JHE U g 1% kA

Jed DX T 2 SR E R R A G e S 4, R
ZHCELHE I i (BF) i 75 5 (BV) 2l Bk 1 4t
(HAP) sl ikt B (HAT) (1] #5 K #E VE 5 (PVP)
1.2.2 DSA MEE#KAE 7 GE Inova 3100 -4
DSA HLUEH R, R H Seldinger 1 ik 5l ik 28 #4457,
PeAT I BB K S B A S ks 5% . BT I FR
bk EBh K AR RS K S A S bk R A
A BIAT B KA B o X R Dy S IR
370.370 mg/ml) , #4538 Fr 22 FBAL A A, %) LA
S 10 ~ 40 ml G 2 ~ 20 ml/s, 23 50 45 H ) ik
197 S ) R O LR, DL AT T b R AL
KN e S5 0 . DSA WA 2T CT #EHEA
5 3 ~7ditT,
1.2.3  TACE RJ5 R M A K b CT ¥
D Jiefrfgg ey 3 v o v 6 A s L AR ] PN b SR 41
I, LU kR ES BE BV CHAT [a] B 48 55 45 o Jay 358 b
A K AR, DSA 18 5% LR o 2R s e £
YERARE
1.2.4  BERb ot B EAREI &) AT E 0 ER
B U451 25 0 4 JFF O 1 AR 3R A Ak 3R 43 #r , LA
DSA 3 5 MG AE b, X 4 T E 1 K 245 SR R A T
PO T4 i
1.3 SitJrik

Fr A G B R ge 4R SPSS 12.0 ik
SEF E R BERH (v £ 5) R, 2R ] 95% n) {5 X 4],
R XS ¢ R 50 5 e PR X K5, P < 0.05 2y 22
A G E L

&R

2.1 DL DSA 35 52AE N “ G AnifE " RN 4 T CTPI

38 il 35 T TACE RJ5 4 ~ 6 J& #4171 CTPI
Kidr , JEER A S 3 ~ 7 d 34T DSA #&52 /6 # (K
1). DSA i 52 ALK gkt 42 Ab 7 FREA I 34 4b
WEZERE T 4k RARRE 1 A, 4 CTPT K i 423 42
Abd kL IEE) 100%, L DSA 45 A Jy “ 4 prife” , %}
2 JIF CTPT 46 A 25 AT — BOPEA 59, Kappa (B =
0.8613, 255 L3 1,

Fz 1 L DSA fER“EAn "X 2 AT CTPL AN (n = 42)

DSA %5 3 CTPI( +) CTPI( -) it

DSA( +) 32 2 34

DSA( -) 8 5 8
At 35 7 42

i3 1 Al 1 4 CTPL (2 W 1IE i % =
88.09% ; RAHE = 94.11% ; ¥ % & = 62.50% ; [HME:



AT 222475 2010 45 7 A% 19 245 7 8] ] Intervent Radiol 2010, Vol.19, No.7

ij Zr%1% MPR J VR 4% & &K

k.1 43504 DSA 145 s s B o kb 2k 0T WL HPL BE %69 v 2 50
{5, 1 PVP BEAR  DSA 15 5% 7% 9 kb JRy 0 e €8 W 8, 127 Pl og Jad 3R A7 7%

B 1 HCC %47 TACE J5 6 J& T X i % I o ik 1A 1%

BUNAE = 91.42% ; BAEFINE = 71.42%.
2.2 TACE R J5 Jay & g A= K 5 JE 98 DR & 4
SR HETE SRR

DL DSA &S24 I bsif, XF te 401 TACE AR5 &)
T IR A K XA G S80S AR XL 2L
HEES B, PiE R BF BV HAIL fil PVP £ B %% %
(P<0.01),55 015 2,
F2 MRIE AL S R X AL T B (% £ s)

WESH Jie 9 3 kb A 98 X412
BF(ml - 100 g~' - min~')  89.69 +23.41 32.54+12.85
BV (ml/100 g) 25.13£8.97 9.36+3.24
HAT( %) 60.52+16.94 22.65 = 13.24
PVP(ml - 100 g~ - min~')  19.67=8.58 52.63+11.21

WPl P < 0.01

3 g

TACE AR J& b8 Jo 35 A5 K 11 0 Wi A PE Ay O vk 2
BEA S . Ml CT.CT #4389 45 MR .PET fI DSA
S AR A 7 TR A A T il CT 3 5 WE 88 il

TEJ Kk A DTRG0 K A i A 705 A 2R I, Al
DURR e B A3 Jra B0 e IR A0 TG 2B I, Aol 0 AR 0
DX AL 9 2 ey DX AR T R Sy i A A (HU: H Al
Xf s TORRER FEAT ik = — A BEAL A BR ™ CT 145
A T A TR TR K oA A R R,
o kLA T A SR AL R B . PET FIIKt TACE A J5 i
B A HLA B 1 SRR R S R R L
PET & 5t 6 A 9% FH BR A AfE ) 100 A2 B R A
MR 55 BUK & (DWD) $FAL TACE A5 734, I HUg
BAF IR ARSI 440 ADC I I R £ | T
HIMR AR KR S IRSE R4y ADC 5 A — & &
B, PR ROR

CTPI J2&— M Iy RE UGG A T Be, T DL 4% S e
JHFJUEE JR3 08 2H 2 PN JET 3l ik R e K I 98 T )
bR, XX T TACE A Ja i Joy 7 A2 4 ) A A .
X WRE VRS HRGE CTPL I & 1 Z Fh i TE 2
$ 5 VEGF kM6, CTPL R [a] $22 #5233 i 4%
PRI RERE . TACE A Joy F e ofd 2B 15 i 8 A8 -



AT 223 2010 4 7 H45 19 %45 7 8] ] Intervent Radiol 2010, Vol.19, No.7

— 543 —

(RN, PHURA LN BB, i R
VEGF 1) 155 2% 345 F1 Jay 5 et i 457 1 1 227514, e
T A8 P 34 22 b SR 5 00 b R 35 4 I A R O R
AT CTPL T fift Ja 30 M 90 0 1 A8 Ak, W] LATEAR i
I JR A I AR R L

it HCC B & TACE R J5 Ja) 5 s A= K X 1
WEE S80S AR 98 X A 20 R S B 6 EE R B
TACE AR J& Jsy & g 4= K X ) BE . HAP . HAI BV #j
T AR X414, PVP IR TR X P41 4L, %5
B3 (P < 0.01),3X 5 [ Py 4MHH 56 SClk i 18 5545 4
715100 I fiTA] LASE Ak CTPI f AH 26 2 850 % 1844 %k
TACE 7R Ji Jmy 5 e 98 9 kb2 5 A R AR T, 4n 4
JiF CTPL £ 25 & B9 kb J5 3 ) HAP HAI BV B &
W PVP WY REAIG, 0] v B RS R e kT BR AR
K, # Z R TACE F R,

& F CTPI 5 & 42 1) CTPI H 4 At B B K
ff g . (DRIFE#LZ sk 2 J2 19 BEEE 1 CTPL 91
i A A, T LA B A — 1 B A
(FH S a8 T Tk E T %28 ROLIEE X)),
AT HURE s g kb 08— FB 43, TS BE 75 9 k1 42
S, 2% 5y 1t U R 10 2 1 I gRe AR A X B R ) i
BT kR ok AT R A, AR KRR BB T
CTPT Wil R A , A FI T TACE A J5 g kb Jmy 3 7
FIPEAL 5 4 CTPT BE 4 1 (Y 5 7% 38 A JF B A 8 1
T 00, R B 1D X 9kt BEAR 4 1 B,
AL A D I e bR T R O SRR T O R R R
AT R 43 B JFF PO k0 R S 1 5%, A R T TACE
AR kLR S PR TN . AR 38 i B 3k 42 4b
okt , 4 F CTPL Kt 49 42 o A, 38 43 5 3 IR
00 K PR T A% 1 k25045 31 T R 1 S s A o
X AE VLA ) CTPL 2 ok i, X+ TACE
ARIGH M L B, Q)2 8k £ )2 IFIE CTPL 75
B S BRI R, R E ARG, 5T
P BB EE R AR, AN R S 800N 5y B s 2T
CTPI i T2k ] Toggling table ${ AR, AN 2285 b
SECE, R 25 8 g 218 3 53 g g R ap |, 3wl sl
it Syngo MG AR il () 4 FIUE T 73 B 34 (VPCT)
HEAT G I, IR O R AR o A 8, N 5 7 AR TR
PRt ELAAR i 1 B R) 23 ) 43 B R AR 2 38 i) 4
JHF CT 3 1A 2 0 — 01 R W, B9 3R43 T8 2 iy
TDC i 2 ik v 8 5 4

MZ, A CTPL 8BTS b Jit & P T 968
TACE R Ji5 Jay #f i, 7 v 1 45 1%, HCC TACE 3897 )
AT WA CT MR A R A, ARAR 4 i PF A

TACE RJG¥7 R MR = AR E Kk, X a s
PEVIE L =Rl Yy N =

(& % X k)

[1] ZhangJS. TACE combined with other treatment for primary hepatic
carcinoma : current status and the role of interventional
radiologist[J]. China J Interv Imaging Ther, 2008, 5: 83 - 852.

(2] MR, BLLA, BR MR, & BRI AR ]
SRR, 1998, 6: 316 - 318.

[3] Zhou ZF, Huang HL, Xu B, et al. Clinic application with
MSCT perfusion in liver tumor [J].
Zazhi, 2006, 25. 233 - 237.

(4] HOLW], MM CT #E SR AL TACE A JS G o i b
L] E A ARARSI6I7 %, 2009, 6: 63 - 66.

[5] Tsushima Y, Unno Y, Koizumi J, et al. Hepatic perfusion

Linchuang Fangshexue

changes after transcatheter arterial embolization (TAE)  of
hepatocellular carcinoma: measurement by dynamic computed
tomography (CT)[J ]. Dig Dis Sei, 1998, 43. 317 - 322.

(6] % 3¢, MiEse, 2 BEK, 4. 64 JZIBJE CT 4 # A =0k
54 T 40 g b i w25 3 F [T ). Chin J Med Imaging Technol ,
2007, 23. 707 - 709.

(7] Whnae, SAE 5, fEns, % CT 3 AR 6 3T 40 M
TACE i J (9490 22 28 i [V ], op I B 2 AR A5, 2007,
15:5-8.

[81 B rl, R v, Jhibde, 4. CT W2 WK M TACE
A R b A K B FE [T ], BUACMOR B2, 2009, 17: 79 -
82.

[9] /iy, Zaefe, # W, %5 RS R X TACE Z8461R
7 TF9R 97 20 D A (8 55 85 CT X B A3 B [T]. vl [l 7= =
Sk, 2005, 21: 764 - 766.

[10] Fifdi®, 4258, XIJrat, %. I8F2FDG PET . il i BUE 5U
Kl iE AFP AL 40 M3 A AR G RO R SR/ T ] A
G2 2R , 2004, 13 421 - 424,

(1] mAaR, BEME, B 8, & eS8 shIkE 7y 2%
ARIF R MR 3 HOMAL B 3 A 058 [T]. b AU 4 2455
2006, 140. 235 - 240.

[12] Liang Zhong, Wen-Jing Wang, Jian-Rong Xu. Clinical appli-

cation of hepatic CT perfusion[J]. World J Gastroenterol, 2009,

28; 15: 907 - 911.

PREL VR, {dthi, S5k, . mfyr i 9600 )G CT #E 4y

AIE 5 i 96 L A8 A A DG ME B SE B B SE [J]. Chin Clin Med

Imaging, 2007, 18: 591 - 593.

(14] s 35, % ¥ VEGK e /i TACE B &HU M AT i 77 X s

PE R T TV BE 2 BE2E 4, 2009, 49: 133 - 138.

MW, BT, IL R, SIS ko S5 R S IR LA 3 1)

OB CT HEE R (T]. ) AR BEZy, 2006, 27: 798 - 799.

[16] Kan Z, Kobayashi S, Phongkitkarun S, et al. Functional CT

[13

—

[15

—

quantification of tumor perfusion after transhepatic arterial
embolization in a rat model[ ] ]. Radiology, 2005, 237 144 - 150.
(Y& B 39 :2009-11-24)



