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[ Abstract ) Endovascular interventional therapy is a common local treatment for hepatic
malignancies, which requires high performance of the acquisition, recognition, and processing of
intraoperative images. Cone-beam computed tomography (CBCT) is a volumetric imaging technique, it can
provide additional information about the lesions and the tumor-feeding arteries. At present, CBCT has
been gradually employed in interventional treatment of liver malignancy, meanwhile its technique has been
constantly innovated and developed. CBCT technology has already been recommended by a number of
consensus and guidelines both at home and abroad. For recent years, single-stage CBCT imaging
technology has been matured and it has been widely used in clinical practice, besides,a number of novel
CBCT imaging techniques improve the imaging quality of CBCT and expands the application scope of
CBCT imaging technology. This paper aims to introduce the single-stage CBCT imaging technique with its
clinical advantages., to illustrate some newly-developed CBCT imaging techniques, to summarize the
present comprehensive utilization of CBCT imaging technology in endovascular interventional therapy of
hepatic malignancy,and to discuss the shortcomings and limitations of CBCT in the clinical application.
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FEAT VA3 4 K IR T VR 2 BORS o 3 AT T RE O AL
R e g AN R e AU NS
Xt AR v A% AR IR L Ak B AR TR
2K

#EFE ] CT (cone-beam computed tomography,
CBCT) i 5 A2 — i 25 B A5 A5 X, B 1 o7 4%
P 2F Je Tl R 400385 . 2002 4F, Jaffray %577 1 K
T8 A W R 5 S U IR T RIS T H Ak
(23 ) 23 B . CBCT af 2k 2R 4 3F A il £ 7 o 2
CT EIM& BRI e 507 0050 148 1 52 (DSA) L 1
A A R g A o sh Bk B 5 R B B T
[0 AT AR L 28 B U 45 22 A i R 2 B OF
Bl Py A0 22 T R A AR TR I IR S B
CBCT HUGH AT 2% B R & T RE B
RN B F AR B 0 R i 2 R, BN 58 6L
CBCT WU E AR 5| 00 JH 8 g 1 48 A AR 9T
R B30 R o A AT R . BIX CBCT AR H R
P R LA WA b 988 1t 58 A AR T HR i g E
freedk.

1 B CBCT BE&HER

CBCT Yy HEA 4 BT PF i 22 23 £ C 7Y RE ] i 114
X SRR 2 U5 R AR AR I g 28 B J5 A R BUAR 0 OGS L
PRES R A Et T R LB R RN A S R
PAL ) TR it A S5 K T R ot i 4% J 288 B 9] R 332
R B P 58 R XA B B i o ml IO VAL AR S SRR
Fli S fY . CBCT @it C B [l 2% i & it
17T e 1 H AR R 4B MR R 724 AR
X SR AR G R A7 A R S b B e 2 A B — 42
CT K&, ~FTieg 2 RRhE CT 24—
AR &% CBCT fdf Hl v 0 B R 19 B4 1 o0 PR R
A1 I R B R IRl AR R & S 0E
ARG F I CBCT BTl FH A% B #8004 1ri AR
A3k 30 cm X 40 em, &[] [7] P 43 B A f o A] gk
0.2 mm""™ . 7ERAR GG ) 548 N 5 X L
A 3 2ok 8 R L R 8 R AR R R T IR R R BT R
SR 4R 1) S N [1R) 25 Sf £ g 1 T 52 BT 5 g 2H 4L
XFH BN, HoEr, @k ik CBCT 45 R 40 45
XperCT/Philips, InnovaCT/GE. DynaCT/Siemens
Al Lei/ Toshiba, 78 T 14 Bb 6 1 8 /v AR 32
B T PR i e e kb Kk 3% Bl Bk, 51 S BE R AT
Bt

B CBCT BUR AT 4 H #L DSA 42 8 /8l = il

Akt i 46 1 207, Pung &M BFSY & WL, CBCT
LA 98 5 A A R R DSAL R 90 %
(95% CI.82% ~95%) kt 67% (95% CI:51% ~
80%) . —WiHFsE & B, CBCT mifs 4 % M DSA
BoRMEZARCHE L™ CT o MRI #fiiA1y =
MR (70, 1% F 31, 2%, 4k, CBCT Ji%,
1558 F DSA A LE AT $ = e i 45 R B e 1. 42
55 W B Wk o S A5 1 i Jeg 10 3% B DK GE AT 0 S
SR IR . e iR 0 3 3h ik 4 12 Wb BE T
CBCT Jlife ) R8RS B8 R0 U A 22 X9 08 T 1L
DSA 435k 96. 9% M 77. 2% .97. 0% . 73. 0% .
96. 9% It 75. 4 %Y, BannangKoon %5221 [a] Jii 43 #7
T 5 4E N B2 {5 %5 TACE (cTACE) B A 1 §) B
HCC & i) . & 8 CBCT-cTACE 4H (196 i)
BEARE 1D H BB 5E 2% (complete response,
CR) . #B 4> &% fii (partial response, PR) ., ¥ 5 & &
(stable disease, SD). ¥& J5 # B ( progressive
disease, PD) [ b il 53 53 SR 67 %0 .28 %6 .4 %6 1% 4k
T DSA-cTACE 4 (141 f5]) Ay 22%.,48%.9%.
21%; o {7 & ¥ B A fF W (progression-free
survival , PFS) JR g #8 DSA-cTACE #H (467 d [t 33
s 7E 1.3.5 B AR I, CBCT-cTACE
B F DSA-cTACE 41 (87% kb 54%. 44%
15%,34% It 7%) s CBCT-cTACE #H iy v o7 i A 77
W Coverall survival time, OS) 2% 32. 1 4~ H (95%
CI:29.5~46.4), B EFK T DSA-cTACE 411 13. 1
ANHO5%CI:11.4~16.8), Iwazawa Z5:23 f #iF 9%
K .CBCT-cTACE 41 1.2 3 4ER BAERIYE T
DSA-cTACE 4 (94 % [t 79% .81 % [t 65% .71 % [t
44%);CBCT-cTACE 4 1.2.3 4E 1Y J&) &8 JC #F & /E
f£ (local PFS,LPFS) %41 i} 3 5 T DSA-cTACE 41
(43% W 27%, 31% b 10%, 26% [ 5%), Lee
LI 5 % B, CBCT-cTACE 41 (138 47 X 38 Jm)
R A e R, LPFS &8 DSA-cTACE 4 & 3
R HZER 5 Miyayama 5570 B R 4516 — 5. 1t
Ah 5 CBCT Mg 8% L DSA #2157 F AR L 4
P 3k 22 O B T 0 B DL R 2 i R L b X
2 2 R N [R] R0 O6F B SR A . R R A Rk
7 52 17 U e fH (dose area product, DAP) B A5 i1,
{EAEAELF DSA BRI # S M. CBCT Hii i H X
SRR R 2 [ 58 R 3R e L BB T 2 AR O 2 4 R R
W TR . A 20 Y B U R T R Ol 7E R AT
CBCT 5] 5y TACE R =, Al fifi 8 % fr % 1) DAP
W 50 %20 % CBCT if% &% ¥ DSA 1] fig Ik
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2 XU H§ CBCT ( dual-phase CBCT, DP-CBCT) B &

AR

bt CBCT A% %5 W AN B & i LA K i 3
AW AL . DP-CBCT Rz 1 4 H S H fE— 1k
Xof b AR S Ao R v R AT A AN [ A 1 ) 81 AR
155 AR 4 AR bl 89 CBCT i & 45 L %) He 5
KGRI M HEAT IR, HArE R 11~
3 HeB 0.9 % NaCl s 0 B i 5 il 52 770 O
J1.5~4 mL/s, % 3~15 s 4R J5 % & 3 Ik i &
1% 55— IAAH ] YR 28 s Ao AT 1R ST R 4R S 5
PRk 28 40~47 s E3R J5 >R 4 9 3R %000,
FHEE T 508 CBCT #9 3 ik 3 145 , DP-CBCT (1) 5%
Jo 0 Pl AT L T S R itk o R S B L A B T
i g PR RS-0 ik 3R 4 & 4% ) T 3 B R HCC 1)
JERE SRR M 22 R 3 5 A R T S /N AR S Bl
7 AR

KEIGEBFFEIES T DP-CBCT if% £ A 7E /)
fif g A 7 T B9 P #e. Cho %5 fE HCC %
TACE R H DP-CBCT, & 44 gk B K %o W7 JE
KG9 kb Rk B 3 T B CBCT (94, 7% b
89.0%,91. 5%kt 80.3%), H DP-CBCT & & # B
Iy ARBTG5 MRI SR B8R 5 k. Wang 204 [A] Ji
PR T 22 il AR 70 A H AR <3 em (9 HCC
ikt DP-CBCT i k- i R A58 95. 7%, i F
DSA [ 65. 7% FiARf G5 CT/MR () 71. 4%, bl
RO H AR R ARG /NI R BRI HOR G4 B, DSA K
AHr 3 58 CT/MR (1 2 8808 43 5 B 2 51, 4% F
57.1%,0fii DP-CBCT Ky 7 8 B 1) &5 ik 94. 3% . A
68. 6 % Mk ke DP-CBCT %E38 i &% &5 7% H R 1E
PRI . I Ah, DP-CBCT %t I 45 20 ff i . 45 B
Ji 958 / PR 98 T 7% 45 = i Akt 19 52 3R R R Al

HHE

3 Bz mEIRN (automatic feeder detection, AFD)
Mg AR

AFD "R ## DP-CBCT K& B 2R 51 43 %1 fib
AWk AR 0 g 55 B k. JF DL 3D R 2 L 3
By 1= il 3R 50 988 43k i 50 ok B B ) e A7 . BRI
CIBERUES oINS TS e ) DN =3 | S R N
b/ S O A ) A 1| N 5 S I = ol | N
¥, A Pichon 48 iRl [ HF AFD 4 LU

3k, Emboguide/Philips, FlightPlan for Liver/GE,
Syngo Embolization Systems/Siemens % AFD #&
F B LA I AR

AFD 45 & DP-CBCT ## B 28 1l % A A 1Y
AR ARG RIESS . Yao 22 BF58 & 0, 454
AFD 4% CBCT 41 EI 54 3% 0 ok o7 40 B 55 % 1k
TE R B G — MR 48 22 1) H A9 0 501 Ol 8406 L 14 %0
2% 1 T DSA 4 35%. 42% F1 23% (P <
0.001), Cui P T 14 56T AFD #8450
T TACE 5 TAE Byl IRBF5E . 45 R s AFD 3/
Xof Jifr geg Mt ot sl Bk e i E R R S Bl 86 %0 ~
97.1% . F 92. 3% ., 52X H b o WY
DSA R i b, DSA X i geg 448 i s ik i) 42 38
TR R 38. 0% ~85. 3% . i 1k 5 INACE 24 K
60.5% :7E5) 6 Wi 5 sl CBCT R Lk,
afi CBCT X i 98 At i, 20 Jik iy i 18 R 808 0 B Ry
68. 0% ~82. 1%, fifi & J5 N A H K 75. 7%,
Chiaradia %5 858 & B . 70 52 1 147 2% i 41k im
ik AU CBCT B4}, 3 {3 25 3 68 i A
(100.0+3.5) %, REE R 70 %, H A # 8] — B
Hh68.6% . M 4G AFD B+ CBCT Bl &
B BE AR DA B At I Bl K 3] (127.0 £0. 6) 5% R
JE K 86 Y0 . W AT ] — B Pk 99. 7% (P =0.008),
[7) B 5% 1 235 SR MK 47. 0 £ 3.5 3/ % 20,0+ 0.6
(P=0.008), AFD 5 {4 X ¥ 3% v i 5 14 JF A3t i
Ik EA RIF2WPEfe. AFD 3C0F Xt v
i 96 T A1 38 % sh Bk R0 3 2 B T DSA(95. 7%
F56.5% » P<<0. 001", HBE AL Tk 5] s ir 47 2 8
T RHRE B ik A B Bl ik A A2 Sk AR g FR Bk

4 FE 5L R # F (virtual parenchymal perfusion,

VPP) i R &K R

AFD B4 & CBCT RUAR BE 7 W 7 i 96
kb K PGSR B K AR AR o AT R B A R AR 45 22 56 1R
PESRE NS, VPP MR E AFD #fh45 4 CBCT
JAZ A Bl b AR i B O R 4 1 S A A A AL A
a2 DX M, O TF 5 N A R UL R 2E DX B Cvirtual
embolized area, VEA) ./ 7 CBCT B4 .. # By
BRI o fe A S A B AL B BRI VEA 552
FrAe 22 X 3k (real embolized area, REA) — & M 55
g0t Derbel &YX 15 4] J1F % 1 e B R b
N VPP #4433 VEA 5 REA #4717 & 1 &
ERONT. 45 B8 VEA 5 REA 4 JE BT
907, HH A & o] — B R 4P (= 0.73), VEA 5§
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REA 7 £ Wi %5 6] 5 S 46 b B A BAF 19 AR CHE (R? =
0.9 HZER LG T2 L (P =0.65), 7 —WiHj
M ERFSE AN A 56 Bl 3 TR 9 VEA 5 REA
A B J F R4 1 2 () 3 5 A AL 1 B T A 8L R
Bik 0. 78507,

5 S/ M A= CBCT (parenchymal blood volume
CBCT,PBV-CBCT) B & H A&

PBV-CBCT WU AR & —Fh 258 19 CBCT i
185 A B L AR, o 3 % 6 6 F AR CBCT B
Xif AR 3 7 R IR AT U R - 5 I — R 90 5k (At
0 ARG L 3R W T B B ) Bh AR RS ) R AT
Je Ab P A L A A BT R 1 RS L DA [R) B
T AN Ta) AL 3t 78 1 X3, O i 4 JEL A ol A v S
B A B 43 BEAE W LK B CBCT B4 BHEIX
3 BB O AR 55 58 4 ok Jgg 9 P DX, A A R
Je B4 JEF U o, 3 R AT R = T . A
WHFSE3E 52 TACE AR J5 HCC %5 &k 19 F ¥ PBV
(113.09 & 7. 02,119. 99 [t 19. 63) ml/L M KX
PBV (195,32 [t 57.27,272. 40 [t 71. 89) ml/L #f
A R (P<<0. 001, #E R A0 AR 5 I 5% 4% &
TR X ARG AT BE R 5% A 6 Tk A

A BFFE CAE I PBV-CBCT &4 7] # B /- A
[ U E AR v BB ) T 2 A % AR A R AT 5 4
e € L 12 W1 8% A% e 9o 16 M oy o — L [l B A 5 )
Fe T 35 fi HCC /& # 9 Jo 3 9% CBCT . XF kb 1 53
CBCT #1 PBV-CBCT B4, t 3 {i % 2 & 4> 5 %F
TACE AR J5 (958 4% g 16 4 B o 2547 PP Al 45 5
7 3 A A Al PBV-CBCT B (1412 W v 1
PR 8020, & T H A 4 B {% . B fff § PBV-
CBCT EIMGIEATPFAG Y B A 27 (8] — Si0vE: o o o4y
P E% CBCT (k= 0. 77, % —Tii PBV-CBCT
MF 80 TACE AR J5 6 97 52N Y B B M 0F 58 45
R, PBV-CBCT EIMEAE X 58 4% 1 o g B AT R 4F
Bz Wk Re .3 0 A& il PBV-CBCT El& 112
BT v 6 P 43 1 T ik 3 88,14 96,91, 53 % K 93.22%,
FLUH A ] — B AR AR R A e = 0. 72D, v AR
Ui AT AR 45 PBV-CBCT IR S B ] % AR S m , X Th
FLA TR B kA T AN IR T .

6 CBCT BLf 5 K 72 FF 6 14 B 1 0L 85 A0 N 38 77
B 2 L P

CBCT i ARG ZF kB LIGKRELE,. B

B Lr A is F T 0 P B it 55 A AR YT I A S Y
Br A A B A] M 4R I DR 75 5K R 3% i CBCT s &
AR S A e 1 A A 29T

FEIMAE A AR A ABE ] CBCT X} AT
JUE HEAT = 4k B A5 58 7 5 b B 5 I HE L AT SRR
Jii v fff ] DP-CBCT J 44 58 o 1 H 382 50 95 &t
CBCT 14 B 38 B 48 & T I A 20 Ik sl i [ A7 3
Jik AR A 58 B G L Y 58 5 A7 AE BT AR 1 3l ik 25
B Ik fife ) A8 S OO0 o A0 AT B ok B I 2l ke .y
it CBCT %5 % # DSA w5 LMl Al > . Xt
HAFH) CBCT EM&, nl i H AFD 1 f4F k47 5 Ab 3
A YR I B R R s A Sk ol 2 R 1Y
I8 B A, I BEALELAS 3h SE IR 4K LA S 5 A
e L R R ZERT, VPP B T i A R 2 X I A
Bl A A B V5 45 e AE 5 4 07 OG A0 380 o ok o8 4
e 2E , SO X IE B I8R5 .

7 TACE AR, 52 CBCT Jf% vl 4 Bl = Ui 1)
Wikt FEL . 78 cTACE f CBCT &4 Al 35 b /R
o ke v LS SRR A BIE T 2 B B TR R B R R R
i ggg B2 17 Y RN R 38 2 — . & CBCT B4 5 7R it
FER AR TP RS 58 4, AT A6 R kb 7048 ZE 1) T4k
AV FEAL A 3h bk AT R ENT . R 2Bk TACE
e, I R 8 R 9 28 24 Bk R B 5% . CBCT i
15 6 1% SIS I 7 R v R BR 43 A o (EL AT LU 2R B
SR LA B . CBCT B b3 i 9 B 58 B il
S5 1) e % B0 LU AR A BRI 5 OR R R A i
A SR, 534N, PBV-CBCT A4 4 AR 3k A5 A i
T THE TG Tl Bl A A B O AR v RIS
Xof I AL R AT S A i

FEA2-90 TR Bk BE B8 M 9 BT R 7 T RS B OO
Fole R ) e S T I K A 2 A ) O B K B T
FE R b 83 A B, CBCT 4% mT FH T 00 2 50 BT 0 B
Jipgga A B HL A R LM A CT B MR P00 B 5 R
Kt

7 BB CBCT B AMNAERBR Y

— . CBCT AR LB A FR . sk H i a
CBCT B8 BT 2 g % i 2 K 22 808 3 75 oK L (B XF
o B Jn R IS R R A IR ik R . CBCT 45 BR
) S  F TT  Ts A: a k m A J PR AR AN S s o
4 Jey 50 o A N T R AT 22 U B BUR DS
T3 — 7 B CBCT 5 5 U 4 4 sf 1] 8 3k 22
Jig CT, B LB 5 32 5 W 75 Je 5% 5, I 2 iz
Bl RS S R ) R R i AR A IR K s RO B
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il 1 6 A A R v R IR A S R (R
B s Bl O R L RR SR R R TR O RS S
W A B Sl 52 L 520 IR 22 i AR

8 REERE

25 LTk CBCT BUZ AR € 3% i T I 2%
Fif 98 A AR R AT 7 A W7 T RNk R, BRI
(18 1 FH T LA S s 9 9 kB % 3% s ik Ll B B
I EE TR S B N O A =i o N ) R 8 D1 ol P
il R A K R A A S T R AR B AAE .
TEHAT A A ZAb s A BT 5 /N L 5 2 i 5
W 5%, MeAh, B TACE % i A ATRYT FARHE
RS 41 2 3R i $2 vt L E CBCT % 9 & # 5
B ERE T A T2 O AT T S WS L T
L 22 0 T ek 10 3 Ak AF 28 OROR W I & B i CBCT
T AG % A N1 2% I 56 UE HC A S ek o8g ot 8 9 A A
AR RN Ak
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