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Usefulness of Intra-Arterial Digital Subtraction Angiography with
Carbon Dioxide for Hepatocellular Carcinoma

Takeshi Takahashi, Toshiaki Takeda, Yuji Yuasa, Kunio Ido, Masahiro Endo,
Eiki Kyo, Hiroyuki Yasuoka, Seishi Nakatsuka, Reiko Matsumoto,
Seiji Kobayashi, Jun Koizumi, Yoshikazu Mizuhashi,
Hiroshi Shinmoto, Hiromichi Machida, Osamu Edamitsu
and Kyoichi Hiramatsu
Department of Diagnostic Radiology, Keio University School of Medicine

Research Code No. : 514.4

Key Words : DSA, Carbon dioxide, Hepatocellular carcinoma,
A-P shunt, Intrahepalic metastasis

Intra-Arterial Digital Subtraction Angiography using Carbon Dioxide (CO,-DSA) was performed
in 68 cases of Hepatocellular Carcinoma (HCC).

The visualization of Arterial-Portal shunting (A-P shunt) was evaluated in CO,-DSA and in the
conventional angiography using iodinated contrast media. A-P shunt was observed in 53 cases in
CO,-DSA, and in 13 cases in conventional angiography. In detection of A-P shunt, CO,-DSA is more
sensitive than conventional angiography as we already reported.

In 41 untreated HCC cases, A-P shunts were observed in 33 cases by CO,-DSA. The location and
the size of the main tumor didn’t correlate to the visibility of the A-P shunt. And the correlation
between the visibility of the A-P shunting and the intrahepatic tumor spreadings was statistically
significant (p<0.05). This may explain the possible pathway of the intrahepatic metastasis of the HCC.
We conclude that the visualization of the A-P shunt by CO,-DSA may suggest or prospect the existence
of the intrahepatic metastasis.
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HR B P03 R FEMEBF M B O FF N EER B 4% CO,
i LPIREECRB L TRO b i LG L
TWwb, MEF% T CO,-DSA # W5 1T L 7= BFH0 s
DEEGIT b IRFEMOFLET 5% DIEFIT, D
FAET BB A-P shunt 23 CO,-DSA THiH &
nte, GEE« X, CO,-DSA THilh &hi: A-P
shunt & S ETOB Mz ST LT,
XNR, FiE

XL, MEHCIE SR R HfT U FRm iy
BID 5 B CO,-DSA # JitafT LI-bMEFTH 5, #
%82 T CO,-DSA % 2 BT iz Dt fEFI A 7
B, SEAT DT EF 1 Hid 5, CO,-DSA HafT
FRC R ERIEF A AL, EBRERTHIH D, ©
NOEFITH B, EMII22RBT6HE CTEM
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RIS, EBRIEEIREY & T 274,
BIFBIRE 2 XEHHBRE TH 7 — 7 1 28R
RN, =2 — F Rl 72 B IoBE O FFgh
W& 21T ieot, Wiz, RA—DHhF—FAhb
CO,-DSA #1517 L7z, CO,-DSA 34 THDOHE L
TeFRICECTHRITLI:, 7402 —fF S REEY
AFEABZNGEE L 12 KEE S 2 $930~#950m] %
YO VIIED, AF—FARCH IR CEERE
ALk, ¥, BEBERIGLTCAA—V e 35 —F
NTEIRE BRI L CREE Y A 2 EA LI, BT
3/8~5/s 4 A E - FTH 5 BREITRV, Fois
1/s T10~ 158 1T i ofc, FHBE L GE #h3Y
DF3000% X 0 DF5000, % DFP-03A TH 5,

DEoFEcHELhIREOMEERE & CO,-
DSA ToD A-P shunt D o % Bt L
fo. Eie, KIEROFFMERE4PITO A-P shunt
DR & FBE O, EMEEOK X X, BIEH
DHEEOFEL ZILE L7, BRSO HEII,
echo, CT DFfiRE&F i L TMEEE CZHL
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I. BBomEERE L CO,-DSA @ A-P shunt
HEHHEEN L& (Table 1)

68fEFID 5 B CO,-DSA T A-P shunt 23 iH =
NIFEFNISIBITH B, D 5 bLEE OMEEY
T A-Pshunt 2 i} X 7 fEFIT136ITH B,
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Table 1 The visualization of the A-P shunt from
HCC: A correlation between CO,-DSA and
conventional angiography

conventional
angiography Total
13 40 53
CO::'DSA 0 15 15
Total 13 55 ®

1z, WO MmESE T A-P shunt 23329 5 7013
it 46 CO,-DSA T shunt 233 Btz

CO,-DSA T A-P shunt (3% { OfEFITILE
[0 HRRD bhic, IR SHH I &
ELbNAEMPEENEELLEEZHRD
B bRD LNIIER S Hofc. ¥, shunt #
WO TOFIIROFEH 23D TR L, shunt DAL
DIEMEIRRIE S HEEIER b Hote,

A-P shunt %8> THitH 2 h 3 PIROEEE LR
BYADEAFH L >TAELSEMLE, A
EATH, XhELDRMY ARHERLBE,
FleAn—vh T —FArFERLLEESE, b
JKEEB O PIR G S h B = &b ot,

II. ZBHROGEAESAE A-P shunt O

3, FOHIELEFET A-Pshunt R e
DHBHME S HHE LT (Table 2A), TiEE
DAREC D B AER T 2860 21611z shunt 23385
b, LEIZH BEEFCHE13FIF 1261 shunt 2
e bhilz, KL, FED S BRTRIR & BXIET
A-P shunt OfiHICERH B0 E 5 B L1
(Table 2B). FMEH A FiX BRI H 5 fEFI 12141
F17HI shunt 2358 b, B B B EGC
1% 7 #ivh 4 7T shunt 23388 5 t-, Fisher OE
EHMERFTRE TR, EEEOFESFT T, shunt
DR ABOZIAD Lhichot,

Il FEHEOKE & £ A-P shunt O
(Table 3)

FEFE D/ OTE shunt 235D bR B iE
flh B, K E\bDTH shunt 258 B his
WEEBI D B D, BEOZEIRD bhiehodz,
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Table 2A A correlation between the location of
the main tumor and the visualization of the A-P
shunt in CO,-DSA

FFfpasEz 3511 % CO,-DSA

Table 4A A correlation between the existence of
daughter nodule(s) and the visualization of A-P
shunting in CO,-DSA

Rt Lt Total daughter
Total
— 21 12 33 + -
" 7 1 8 o 2 7 33
Tuotal 28 13 41 2 6 8
Total 28 13 41

Table 2B A correlation between the location of
the main tumor and the visualization of the A-P
shunt in CO,-DSA

Table 4B A correlation between the existence of
daughter nodule (s) and the visualization of A-
P shunting in conventional angiography

Ant Post Total
17 4 21 daughter
shunt 4 3 7 n » total
Total 21 7 28 5 9 7
hunt ) i ‘
s 23 1 34
total 28 13 41
Table 3 A correlation between the size of the
main tumor and the visualization of the A-P
shunt in CO,-DSA .
! (Fig. 10,

size (mm) ~30 ~60 ~100 ~150 150~
hunt ] 10 10 4 3
sin 2 3 0 1 2

LIRfERIOFEOREX B L, CO,-DSA T
13 (Table 4A), A-P shunt 2 X h7-335EH
D 5 LG TREEH2RBRD O, BEHORDL
NA28FEFI D 5 H26f1 T A-P shunt 23 i & h
1=, (sensitivity 93%, specificity 46%)Fisher @
BEERREE T, P=1.2%ThHD, 5%DfE
B3 T A-P shunt O FiH & 1R E5 8 0 77 7E 1 HHBY
BhBEELLND,

—7, B O IMEEE Tk (Table 4B), HiEE
DBRDHNF28HID 5 B 5 il A A-P shunt D
AL BR, HBENIED bRk,

iE Al

REGI 1. 635%, Sk

Ssicfibem OFEEID D, HEICLH OB
iz 5, ME O MEEE T A-P shunt (385
B Tixio - (Fig. 1A), CO,-DSA T, S;DE
[EHE A5, shunt 23580 5k Lo (Fig. 1B), i#
EEOFIET K AP shunt AFEHHRD

(12)

fEM 2, 59&%, ik,

Z DREF BB ENTRETHOIESITH
%, HIERE ORIZIL, S.i22.5cm D IEE % B 3
TRHBHIITH (Fig. 2A), B HEELSME AP
shunt %% % (Fig. 2B), =™ & & TAE % #f7
L7hy, 94 ABIcTL fc;mﬁéé‘;iﬁ%"i? ik A-P
shunt 23588 b hc B ICIREES 2 52D 7z (Fig.
2C).

#z =

REE 7 APz & S BEHEL, EHPL TR A~
Bt 2 hpsiE2oND, ¥, =2— FREEH
DT HE RG-SR B e <, IR A
CBWTHELAECHETHZ LR TE DY,
I biz, FrAfEEo B SRS, HciEr 7 —
FAREBEY TET LSS, 2 - FREEHO
BEEREYHENSCHFE EVREIBITTE
ZFED B %, CO,-DSA CLkArHE, it s L
7ok B ICIEE D stain DANADORNEENH
b, Fiz, AV 721k A-P shunt 23800 BE
i hD, ZoBFE, LToRcHZRIR
5, BEOBEXF O KEOMMEIED THL
ZS, ZOIDRM A ADOMTILEMED 5
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Fig. 1 Hepatic angiogram (A) and CO,-DSA (B and C) in a 63-year-old man with HCC.
A, A main tumor (1), about 6cm in diameter, is noted at the anterior segment. And some
intrahepatic metastases () are noted in the right lobe. B. A-P shunting is obrerved from the
location of the main turnor (7). C, Right anterior and posterior portal vein (4) are visual-

ized. In this case, an extent of the visualization of the A-P shunt corresponds well to the
intrahepatic tumor spreading.
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FFHAaRE Iz 313 % CO.-DSA

B G
Fig. 2 Hepatic angiograms and CO,-DSA in a 59-year-old woman with HCC,
who received the follow up examination 9 months later.
A and B, At the time of the first examination, a solitary tumor, 2.5cm in
diameter, was noted (1), and the A-P shuntings (¥) were visible through out the
right lobe. And a transcatheter treatment was performed. C. 9 months later,
intrahepatic spreading were observed in the right lobe.
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LIeflizdiz <, CO,-DSA L BHOMEER L
DBD B % T ieole. BHEOMEERY & HEr+
% & CO.-DSA 1 X b A-P shunt 2343 % 21 858
A oI/ E hi,
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FELRZVEEZ LR LB 5 A-P shunt 7t
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TH U A-P shunt &0 JEEE M D A-P shunt
D IO TR BB S hi-, KBS
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DSA T3 B ic A-P shunt 2 fi il S h 2 E 2 %
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%5, KB ENETORED A-P shunt 235 b,
ERIZF oM H B 5k wc CO,-DSA % >
A-P shunt 23 H T ¥ % 0 H 2 BB & TR T
H5,
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MR % 8T 2R mH 59, L L, AP
shunt %8> THiH & h 5 FIIR O ST R R » =
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DEAFEI L DTRKELSE L, BEATLH
RAADRNEEE, ¥70id, v —vhF—
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ZLhA IR FiL, A-P shunt %38 - TFilfic
WMAT BHRBEHT AN E< e h, X b EREOMDR
D EhD EE L bR, FOk®d, F—4&4t
TD CO,-DSA BENNEIT T & 7o\ REE T
ShFIROBHIBERECHE 2 5_EThHb
shunt OFEAFBEHCEELE 21, 2T, &
v IR oD i H D 7 1o\ T D B S U7,

RBRH A% I REBRDCEGEORE Y E 2
% &, MR OBE TRERORENE < ¥/o
MHAB WO TRV BB X hi, Lo,
EEBEOFEM IR Lic & & A shunt D
HIZBEBOER Lok, BRI 7 —F 1
AL TV BIREETIE shunt OB LT3
BHEOM 2 EBT 2 BHE X\ E L bht,

shunt OF & & EEB DA & X DI ITHEEH
BEZLATWIGE Y MEEOHEBILED b
7ehy otz

CO,-DSA CHith&h 5 A-P shunt DL + i
FEEIDIFAE & DINCIL 5 %O EBRE CHEE A3
bhiz, 2% b, CO,-DSA ¢ A-P shunt 23K H! X
NICRRIRER P FETH L E L TR VWL Ebh
%, SEOKR TR, REHOHEIEGSEC
HIET LT B D CRERR X S I 0 I iR S 8 0
ETHURRERTSH 5, FOBE, 2 0
12 CO,-DSA T A-P shunt 23 H ST\ % a8
RIS L 2\ & 2 T BRI (false posi-
tive) 23 D, EHICRGHBIAED bR & #ig
T&5,

2 FEtk D B HBRE 2SI D — 7 i s & F6 4 U vn
DDy, BB EEFOLHEICRE LicohizF ik
EEhTwigw, — oD HFFRER
BREFDPEL BEF D-—> & LT, &EFIR%ED
FFABBRE 2R Tw5B9, 5% b, FFilar
DEHEOHHIME T KRIHFIWRECTH D, PR
ZREL, FloRPIRESERYERL, PIIRA
ZHEOTHAEBEBYEC D L HEIhE, = 2T,
PINREEZ 2842 % 7o (X PIlR % @& LR iET AP
shunt 234 U 2 &% 2 Hh 255, CO,-DSA Cit o
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Bl cEsoclditvwheFEzrzbh
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FRDIEFISFEBRLTEY, oz &3, fik
BOZKICBEL T —2DRBEE L TW5H EE
25,
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