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Application of CT subtraction technique in evaluating residual hepatocelluar carcinoma activity after
transcatheter arterial chemoembolization WANG Zhi-long, ZHU Xu, GAO Shun-yu, LI Xiao-ting, CUI
Yong, SUN Ying-shi. Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education)
Department of Radiology, Peking University Cancer Hospital & Institute , Beijing, 100142, China

Corresponding author: SUN Ying-shi, E-mail: sys27@163.com

[Abstract] Objective To discuss the application of enhanced CT subtraction technique in evaluating
residual hepatocelluar carcinoma activity after transcatheter arterial chemoembolization (TACE). Methods A
total of consecutive 22 patients with clinically-confirmed hepatocellular carcinoma (HCC), who received TACE,
were retrospectively collected. Multi-phase enhanced CT examination of liver was performed in all patients
after the initial TACE, and the presence or absence of residual active tumor was determined at the second
time of TACE. The enhanced arterial phase CT images were used to subtract the corresponding plain scan
images, and the subtraction images were thus obtained. The post-subtraction CT values of the lesions that
showed iodine oil deposit were measured, which were compared with angiography findings performed at the
second time of TACE. The residual tumor activity indicated by post - subtraction images was statistically
analyzed. Results In 22 HCC patients receiving TACE, a total of 37 lesions showed iodine oil deposit after
the initial TACE. Assessment of tumor activity indicated that 34 lesions had tumor activity and 3 lesions had
no tumor activity. The mean post-subtraction CT value of the lesions in the tumor activity group was (79+68)
HU, while it was (1£1) HU in the tumor non-activity group; the difference between the two groups was
statistically significant (P=0.007). Analysis with receiver operating characteristic (ROC) curve indicated that
when the post-subtraction CT value of the lesion was greater than one HU, the sensitivity and specificity for
diagnosing residual tumor were 97.06% and 100% respectively, and the area under the ROC curve was up to
0.975. Conclusion The subtraction images obtained by subtracting the enhanced arterial phase CT images
from the plain scan images can accurately and intuitively determine the presence or absence of residual active
HCC lesions after TACE. (] Intervent Radiol, 2017, 26 64-68)

[Key words] hepatocellular carcinoma; transcatheter arterial chemoembolization; computed tomography

JHT 98 J2 T 55 PRl PN B8 1 A8 AL J i A7) 68 1 i
T 2 — " 2012 AF B R o T 475 4 [
AR A AR SR 3 AL X Tl R AN ] TR
BRI, TACE 2 267 T B, 2 H Ay
I R fie oA 5 P AR ZE 50 B3 CT AGz# ml AWLEE AT
I 25 B AR, TR H T 2, TR
WA RAR)T G 2 A R A2 )T T B EZ AR R A
Trik o Sk CT 3h k18R TR HI B TACE J&
A7 AE iR 155 P (EL R Il AR B A o % B 4 S 1 A i
AR B IR 728 52 AT B A JHp 9 15 A Ey 1 W, PRIk
WS I 5 CT W80 T R i i 4 5
PR BT A0 TACE Je 2 75 77 15 5% A% b 83 135 1
AR B R L

1 #RlERH*®
1.1 IR
LRI EE 2015 4E 1 A & 2015 4F 6 A #ig T

o B g R 22 i, Hod B 18 i, & 4 9], A I 49~
80 & Wi AEIE 58 X T A I E Mzt B0 2 Ik
A A TACE, T 2 A ANRYT Z a2 52 3oL 1 o
CT #: 4,

1.2 ik

1.2.1 CTHHFHEAR WA BREESE 1 RN ARIT
J& 4~6 JE4T CT K4, f#i A Philips Brilliance iCT256
R CT K, S50 Fl B IR T 2 18 3 3 bk o S, Bk
HL R 120~140 kV, BRAE HLIE 300~350 mA , 42 &
0.625 mm, FH)ZJE 5 mm, 3450 F1 5 5 ko S L
B 100 ml, 3858 B AH R K 30 s 11k 70 s 4E3R
] 3 min,

122 CTWEEGEAE i H GE AW4.4 T1E
ST RIS . R 1 & %R BE R E %,
ST 4 I 1) 4 588 2 Ik B BT MG iR A 3
Subtraction TIRE, K5 AH [H) 47 4 )2 181 10 30 bk 399 P 15 0
FF G R S R RS, B BRIk



66 — A AT

2R 2017 4F 1 HAE 26 &5 1 1 ) Intervent Radiol 2017, Vol.26, No.1

R A5 A B DT B kL 45 DR G TR RO 5
o kb B TR DR ST RGO K DX AT 0 S )
I5R]H l  59 J2 JE 24R [X (RO, 7 — A~ kb 22 i 3
A~ ROL, X 3RAFHY CT {5 4 {8 20 11 ROT B ik
TFEG 52 X 38k,
1.2.3 A ARIT BRI 2 A ARITH
fdi 11155 [ GE /A ) Innova4100 LA AL, K
VE#E TACE #AEH A 58 2 WA A1 e 47 /T 3l
Wk 3 5%, 53 A JE 20 Jik/ T ok i 3 2 7 2% AR 5 i
FEEE 1 A AIRYT IS WU OBV B, T A g i it
5 L, SR FH e 5 0 ) a5 4 R R B S A 3 2 b
S AL Bk, AR HE TR T A N2 R 0 G AR
(2.5 ml)#EE 5~20 ml 8 ¥ Fh L A2 2 577 42 2 o gg
A T) A A7 0 ek 3 ) A 155 100 % A 25 591 114 1 1
L, B 1 & TAERR] 8 4 DL LAY A B ARHER
Ui AZ DR 5F 2 YR A AR I A i 2 R AR A T P i
TUBR X2 75 A7 78 Ik g e 0 FI SR 1 IR A AR YT S
SE T AFTEBR AR Mg I 7
1.3 SiiteE ik

A ARE BRI H T J5 8 T A R Ay PR A AR
AUE MR RTCER A TG MEAL . SRR BRI 75 0 s
05 CT (. i1 SPSS17.0 e i #k 1447 48 2% 4%
B, TR AR E CT WS CT (8 09 ¥ 80U AR 1fE
2 WA 2R A s, HHZIE
TAEFRHIEHh £k (receiver operating characteristic curve,
ROC £k, 20 Hr CT W5 1k &t i CT A6 J 5 o g
BR AT P I 12 W RE

2 #R
2.1 fE% 1K TACE Ji B k35 o

22 i CT KA A 37 A kb 8 A il
U, S ABRHEIRIEN A 1 K TACE J5 34726
TG PR R AR AT 34 A4S TR TR PR R AR 3 A4
FCpIFZE g kb 14 A A7 R AR 23 S kR
1.0~12.8 cm,
22 CT W ILYS

i IR I PR kbR J5 CT (ER (79+68) HU
T s AL ke S CT{E-R (121) HU, i
Kolmogorov-Smirnov 7 £ 55 45 4 /R HE AR IE &
i (P=0.011) , Mann-Whitney U ¥ 5 Ho %5 P Z4HREAS
g5 R BRI EE AR ALY 5 CT 5 Gi it 2% 2
5 ,7=2.699,P=0.007, #—LAdH ROC #hZk /¥,
MR AR S CT KT 1 HU B, 2 W g 5% 43 15
PR RUE N 97.06%, F¢5 R 100% ,ROC Hh £&

i £ i LA Ik 0.975 (95%CI:0.862~1.000) (&
1~3)o

CT value
100 = —

80 H

Sensitivity/%
=N
=)

i

I
(=)
T

ov

0 20 40 60 80 100
100-Specificity/%

B 1 W5 CT {H3 W TACE J5 52 754 I

WY ROC 2R 403, ROC 12k il 22 T 1 L 7l ik

#] 0.975(95%CI:0.862-1.000) , ¥ #% J5 CT {H fix ££

cut-off {4 1 HU
3 it

JIF 98 TACE 697 Ja VF o S B 15 3 BEAHKEE 22 Fil
AR E R A L DSA Ay = S Bl 7 P A 4
B34 DSA 1T DL 7 e I 45 A | sl e ko I s
WKAR TG RS0 55 I, 58 HEGR s A7 1% Mg iy ol 2L |
R TACE 1697 J5 SR A T M g | JF BT DL
I ek A0 S A B AR AT — 25 IR 97 . DSA Y i s,
B A — A T 5 A ARG TP ROTAL

CT 3= B0 5 Jif 8 PN 38 R ) i i) A 3ol 0 BRI
BT TACE Y7 5%, /2 H e A ARG B Vs
e H B SEAR 22 51553 TACE Ji , B U0 FH vk
B, R R BE i m I L AR BT AR A A 1Y
DX Sl Jieb 8 A7 995 % v LI 1Y) 75 5 B X CT B TACE
AR S5 5% A% R B A R AT — i (S ) L T AR B
DX 38 N AT BB AT A0 R, W CT S &% N
P N VB O o2 B o 1 e R SR S i € A (1
PAAE XS F R A A G 5 ARTE PR CT PEH 2 B2 AR
It 0y Ik A PG r g e i A AR B L SR ek DX sl
AT — 5 43 Bl W7 7 25, 80 4% 1) JC il X 3T L
ok UL 5 1 5 41 i A R R ke S R ke A 9 P 5 dn R
Jeq DX Sl 4 T L DR 26, RO SR CT sh bk
PEIAG U A W7 2 5 AR AE AR AR T 1, AR A 9 2%
A PR v, B 5 2 kA USO8 2 ELR
Vg v 2 R % B O AR R R 2 | AR AT B IR I TR
Wy 3 5 B Dk 0 9 Ak 1 4 R A Y 22 1, DT B




I AT 22 55 2017 4F 1 A58 26 %55 1 ] ] Intervent Radiol 2017, Vol.26, No.1

O~3)53 3 ] -1, 38558 50 i 100 e i e Il 1%,

..  oloe et R
Sk JIT 7 B UL 2 P I 45 5 bR A v 0 AR 158 5 4 4 B ik

.0

SO0 Vel 50 e L0 2 99 722 DX DAY 2 5 A SR A A D02 TR AR T e 240 B2 2 SO IR B2 Wik CT B 0 HU
@~6)53 51 A AR YT I WL LA 3 5 S K AT R S O PG, 7 Sk I a8 L LSS 1 WA AR YT IR R
PRSI i R TR ARG S 2 SR DL €0 DA Sy SR R A e i

B2 CT IR e 0 W0 IT 2 0 988 A4 AL 7 I B A% e g 3% 1 ) 28

o

D~B5 80 41, 1030 30 W90 B B P2

R A7 T 00, 2 b A A B R, 53

ﬂ©‘

e
AN 2]

o A

4 23l B O 2000 955 - P AR SRR A D PR 0 ek 7 £ T UL Ak X URR 5 PR 50t e P9 S CT R
T SMU kL CT fE > 39 HU , f IR &L CT {84 53 HU;@~6)43 5310 i A TR T 38 IL MR L5 1 5%
Bk 8 e Z A S ORI AGIE T sh ik, B s A S 1 IR A 2 Ak P L R 2 R L U
L, LR 3 % T O A SIS ek it /I8 e e € P A0 375 R T 3 ik 43t ., BT O K iR e Ak

2 Kb RS AF A SR AR

3 CT WS Jm 40 W7 JEF 200 i 98 e 2 A 97 I A% Tt 9 1

i S 7R A L 8k X3 H T S 7 A T B A i
TR . PN R B B AR Y T A
W B A 25, M kE N CT {28 0 HU, &
A A LA 1 5 7R Ik DG e £, | UF S0 iR 3%
(B 2) . D3 i 9 b P 0 B ) 0 A A 19 DX 38 A T
WEH SATE T oM, i CT{E ATk 30~50 HU,
PR Je T A AT 1 08 a0 A | 28 0l 5 i R UE S AF AE b
JEERATEME (K 3) , PFREEA R WoE kI & CT

EITAN S 1 YR I A 28 i B A% I R 1 1 B R U
FES 5 B, ROC it £k £ T mi AR AT 3% 0.975, H.
ARAF CT IR MR 505, 5Bk 1 FRafi sl kb 4%
o e 5 TR S DR A 9 5 A B0 W) AT VR D A D
K TACE Ji 34 W 5% 4% I e 15 4 1) 5 0L T B
TEX bR 3 . CT W52 IS RIE 2547 ROT JCE [
gk i S BORFR 3 R 2R 08 I AT — R DX
I BAT 58 Pk 25, 7R R1E h 22 5% B B ROIR B 4



A AT AR 2017 45 1 %6 26 %5 1 8] ] Intervent Radiol 2017, Vol.26, No.1

BE S CT (E I WlR 5 B kL 30 4030 25, ok &
SOIR R B 3 B LD R AT R R R TP R s B
ik 158 B 1 IR R G S o 4 — B, B B0 A BRSO
RN 2R, A8 0050 A 6 = R
S B R B 58 AT 25 AR AE AR % (81 3)
T2 CT AL At 1 S 3 T i B2 A% 5 4 70 ik 174) AL 3 2
BB IX, U/ R oy A BRSOV B S AR ARk 1 i —
RGE R AT L% Al ML IR 5 S Ak 2 1
A ZH AR A A0 T 4 5 P 2R A7 8 |, O S A
PR VL BEAR MR 7S a0 R O 52, DA 48 i T 4t 7
HER B

AR SR, — S 1 52 AR 2 o A B R 7 I 240 it 9
TACE Ji PFAk 7 T i 1o FH 326 3 % 438, an i AE T
T BB CT LA K MR THAE IR %, o B 45
WFFEIN N, A AFHETE CT 3450 511 BE AR & M B R T
Jii TACE AR J5 J5 3 k1 9 36 1 |, 76 iF 98 TACE R J5
PEAS A B 3 e B L AN (B o A 8 T A A
W3 CT Al B3 1 L) X 2 i ) 2 5 v, A
EHZREAEBE ., BI% CT Yo BEHE AR LLH
F 00 5t 2 5 S B0 D T K R R DE AN I3 B
H12E . ERENRES R, AR CT W% FE TACE
A5 T AR DX, LA A Sk B L R AT
KA AR N RERE CT A IR T 3 bk Ak 7 2
FEMIT AL, (AILESAE T, UM A B &G MU 4y, n]
F 23 X b P A LT DX e AR R e, M T R
b N B A T A e R DX b R s i BB L
MR I BE B AZ 78 T8 97 S50k O 19 4 T 34 38 32 )
AL, A FHIGR LB MR 9 BUNBUR % ADC 7]
FH 5 50 BT 40 Mo % TACE B A& 54 3 @l A 97 J5 3R
FELH L5 02 2 % B R 4 g2 B A AR
B RAE T EUR s e 1A%, 2 B th 2, ADC (B 1Y
e F e A e ft . 5 DL B LR G A iR A T,
AWEFE R CT WR2 2 4 W7 98 TACE J5 5% 4% Mg
TG PE B R AAE T I Ik R B 5 AT [R) B B 35 e 1 G
WEE, 5 TS i — 2B o o A T ZE T F
I LR 2 B R G G A Ty 35 X IF I TACE J5 5% Ax T
PERGAE /12 Wi KRR, DA T 0 256 HE S5 A T 3k 0 T I
IRAZEE

RFFERA R ZAL . O FRE R CT &
A N[5 951 41 B A B) B AR R 0 22 5 i R s ik
A R BCHEAEFE /N 22 5 e A8 4G5 Ak 34 T
VR I AT U8R B 32 WP IR 5 ) B A A 114 8L il B

I8 A0 R UL DX 3 A AR R 7S AR IR 3 5
T AR AT 1) J2 T B 2 B O SE  X TA E AE T
JUE 320 2% 09 98 B CT (LI 28 A — 52 S i, AR AF
FEXF TACE 897 Ja 5% 4% i 96 15 M 0% 40 B K 5 1 J2
55 2 B DSA I 52 K2, P AR AL 9 X 2 K
T 2 I PR H W7 AS BT TR U B 0 8 BB B, T L
TACE 897 JR AT SRS AL VR B 2R 55 5, ok Wi
B 1) ff B BB TACE 3697 J5 5 748 Jmy 3 /2 75 A 5%
A% (14 i 33 440

(& % x #]

[1] Global Burden of Disease Cancer Collaboration, Fitzmaurice C,
Dicker D, et al. The global burden of cancer 2013[J]. JAMA
Oncol, 2015, 1. 505-527.

(2] BRH, Mo, sk, 45, 2012 4F rb [ Gk iR o Fi st
BT[] R, 2016, 25 1-8.

[3] AEWEHE. ARG A TE TR A ARG I7 RO f o iy BLAR K ik
L. hEN ARG SIRIT, 2010, 7 672-675.

(4] & 77, B, R B, AR TR IR B R AR SR
S M T8 2l ik ke 2E 00 A0 I R IR [T ] A AT 2R
2015, 24: 592-596.

[5] UL, ik, AT, 5. R E A ARIT )R CT R
Fedt P4 HT ()], s E CT Al MRI 2435, 2014, 12: 60-62,
74.

[6] Vogl TJ, Trapp M, Schroeder H, et al. Transarterial chemoembo-
lization for hepatocellular carcinoma: volumetric and morphologic
CT criteria for assessment of prognosis and therapeutic success-
results from a liver transplantation center[J]. Radiology, 2000,
214 . 349-357.

(7] BREEEE, VFbkER, INESE. A0 ATRYT IS CT RBLAS MR 1 1T 68
B BRI S Rk B S W (). P B2 AR EOR | 2012,
28: 948-952.

(8] Mmimm, F6EA, MRME, % ZIZWREE CT =4k H & Xt I
AT ORI E ()], B2 BTS2, 2014, 43 172-175.

[9] wbsas, bk, VEEESE, S5 A CT HETE MR AR J5UR TEAT

Ji& TACE A5 Jay 8 5 k: 0 A PRAS v i i R SZ (D], A A5

2R3, 2010, 19: 540-543.

£, WmAk. G81% CT 729 TACE A J5 3% /9 ni i

[J]. A AU 2425k, 2016, 25 439-442.

XFE, BRI, ERI, 45 3.0 T 8 2 4R 9K 8O AR T

M T 40 B TACKE 365 S350 @l if o7 /I R Y7 &L ()], AR

4R, 2010, 90 2922-2926.

WWIR, % 58, AR, 4. B R Y Som AU AR T o 5

RAENT 9 22 5 S IKAL ST R FEAT R BE T DR ST (D). R AR

IR, 2008, 88: 2474-2477.

[10

[}

[11

[

[12

i

(RS < Av 38 40 )
(Y A #1.2016-07-15)





