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CT Arteriography of Hepatic Tumors
Shozo Tamura

The liver has dual blood supply from the portal vein and
hepatic artery. Computed tomographic findings of hepatic
neoplasms are greatly influenced by hepatic blood flow, and
abnormal portal and hepatic arterial blood flow needs to be
examined separately by CT arteriography (CTA)and CT
during arterial portography (CTAP). Both CTA and CTAP
have advantages over conventional CT in that they can pro-
vide greater contrast enhancement of hepatic tumors by
injecting contrast material directly into the hepatic or supe-
rior mesenteric arteries. The methods of CTA and CTAP
are described. CTA and CTAP were useful in the detection
of small hepatic lesions, evaluation of changes in hepatic
parenchymal blood flow, and evaluation of portal flow in
hepatocellular carcinoma, which contribute to the classifi-
cation of HCC. In conclusion, CTA and CTAP were indis-
pensable in selecting a therapeutic approach.
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FFEROZIIC BT, CTREIIETERELIEAT
BOLEELRETHL. 070, Hills X OHESE¥CT
2 X BFEEROZHICHE L TIRBERCESC, #HRlEh & TH
LREEATWAEDSH A, —F, CTABXUCTAPE #lA
A b EIECTIIFRE DB BV THHESFCT & 3R
ol RElE R LTHBY, COLIh, FOEEMIIH
MLTWwa, 22 TIEBIFECTICH ¢ 28R % M.

FEIEE O FCTIC X 2200, FFILTERE O E % 5 <
2T A, FFOSBEIME TR & MIRD 2 RfEH D,
Z N5 AW T L CTHFEIRICH T 5 SO e &
B AN OBETH A, Zhicky, FFaiicsnwT
FERMIZ—FOMFEERTIZT < T H 6 OIfiLic s
X Db AREICR > TWT, EHOBEIC L 51EE
CTTRIMATEIEE D B2 D 12 v, F 7z, FHiaRE L
k@ﬁ@%ﬁt%&?é# JFRZE A haonfﬁ%m
TEOIET R FFEIAR — PIIRSZAE O 2 EFFILGRIC b BE A
HLTL A, 3518, FCSEELLZESRIZL - TH MATE
iy 20 5 (RERIR, E4%, EIDV-Y. Chb Dl
MEBIAEDZELIZ, BRTIXEIFECTIC L » TR EHIC
HMETE 5.

F 72, BECTICBWTIE, &4 7 — 7 IV EZEBIRA
IR OB ORGNTHETH 5. BENOELOH
ELiIo&N L TBY, &N -U 2o LREM
&, MLECHELTRETHL. I TIHFMREL LT
H% & GBS 2FOEEEEEL L), Tho0H)
HCTIRE, HRIER/ Y — v OfF, MATEEREIZL S
Bz X200 &, blbNOFEE T R~<5,

EBFECTDHH:

bbb SRR R CTHA 2 & CIFIEE A5 bh iz
BEIIOWTEBN, MEESHREICE - TEECTZ4T
2 TWh, FOFEIZOWTHERS, F 5 HH O KRRE)R
o FNEN SEQEIR A 7 — 7 V&1 A L LIS EENR B
SO FFEMRAIICEE L, CTEICBEILTUTO LI
BECTHRAEZT->TWwa, i L7ZCTIZRERTCT X-
vigorTh 5.

FFEIRCT (LLUFCTA) 12300mgl/ml 2. 5575 L 7= 2%l
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%0.5~2.0ml/sec, total 15~60ml% HB)EALEICTEAL,
R EBIED 2 V) - XD|EEITS . EERY
BIXIEARIGD S 7 BRICHRE FINHIERET 5. 51
BIIFHED S0 % IR AT HRET 5. FIRCT AT
CTAP) I3CTA & FIRRICAIR L 72 3E 4] % 3.0~4.0ml/sec,
total 100~ 140ml1 L5 FEEIIRPI < B BhEABICTEA L20
~25#Ddelayx BT, Wz REHMICRKIET 5. Fiid
WH DELCTIZHE L 55, BIECTL@EDELCTEDR
PO ICED S v X S ICENECT O - S ik
IZEEL, CTABLUCTAPERME LA STbRIER S %
W,

BECTOE%

Hilb L UBHEEHECTORE NS B EiTglm <
HLDIZKL, BECTOREIIMERENTH S, BFECT
IFHACT S L UBHESECT L 0 b X VBN TH 20Tl
JBD72THIITFIHETH TR o542, LaALES
N5 HHRITHREORBITICRENTH B Z L%, Bk
TR DOZET B L OBE T ORE IZR 4 ViR
HFLEZTNS,

BECTORII RS 5. HE—I3EEErcTL D iZs 0
KRREDELH Z W TERET) L TELHTH
5. FAHREHE DIEECTIZOWTERHE L BIECT O i ik
Wr kb, HEHRICE =T Z2IEER 2 EA LBE, BT
ATIET M EE S h, RO T—EFERD Sk
MOFIREHTER SNDIFEEFEL SN T . lig
DRFEXEEZ I FI APV, T2 5 R N OREHRE
L TR DL - HWIRBHT Z21To TWVE. ZOBED
a¥ b7 A MIRKIOHUEETH 5.

—HCTAIZ B TIRIFIaR 3 & THBIREETH 20
THCEZSNLDITH L, FEEIIFEIRO AT
FREVPESLLWOT, MFEDNDIL FF A MIAEW,
FEMPEHE DMEE ESE, EAFFBIIRAICIEA S 5 & A D
REEIZH X BD%160~180HUIZDITZ Y, —HIFEBOERIZ
4OHURLICE EF 2D Ta ¥ b F R MZ120~140HUIZE X
A. CTAPTIZHETIIEREBILEE S FIFEEOERIE
80~100HURLZ DT, TN HEHEEMCTI D IZBHIcEn
AV PIRAMBOREILICR DY,

CDEIIHBNIY TR IESNDZ E0s, Wi
EHlAEDETHRICTH A IREDEIEDM A TREIZ 42 5.
T/, BHECTTIEDZIRE LR LAB oM VIEETH
CTATIZZ- &) LAEL LTASRAZ LS LITLIE
TiREDHFEDOHFEIZEbDTERTH 5 (Fig. 1).

KU NFIMGE % FFBYAR & PIIR % B 4 12FFlic 2 5 2 &
THAH. FFMFTKIEFFBIIRS & OPIIR MGG ASHIFEAY 1= 7 - T
WT, MIRIMFEAMET T AUEIFEIR 2 2 & M AR
B, TED S DK% Z\T HBEERCTTRWEORED
HEPTE R\, Lo, MERD A IS 21203
BECTASLETH S, AU L Y ERMICTFHIIR & PURAS
—BEIZERE SN A BEEFCT TS 6 2 WIFR PR I
DEBEBRL/NREOREBATREIC 2 Y, T 7-IEEANOMIR
MDA S X OBIHRIMLT DS LA & Bl DM LEEDHEE
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1. FFimkasE

T H AR CIECTAIC & o TIEEHI &RICER ¢ g
SN, CTAPTIEE SN TV AIFER PO RIS % 24
59, CTATIZFFHIBORE I3 — 2R il 2 RS E iz
THA 7 EE KM L CIEHA O S TRE - 725
ERTHELSHH. BN D HEEIZIE, CTAPCIIEZ%E

Lo THORBIIAEL DY, Z2ORBEEROBEE L IZE
RBEFEDNTVAY, WFhoEgd, KIEHMIZCTATHE
LD bl <igesib, A-PshuntZffoTwhid, CTA
TS 522 A0\ d & CTAPTE D O/RI & 72
STHRZD.

JFREZE O ESEE OB C UL PRI A E S TB ) CTAPIE
EHDOELHIAE—T, BEOHEIZHE Z LD, i
(2, FFRZEEPE- T D Z & DS\ IFE ORI E O
ENREEDRIE TIXCTA & ¢ THMET 2 LB D 3,

JFEAIRREE X 3 EEEIC & > THEB O IMAER O S 1225535
D, ENDPHELOREOEIIMENS, #HLo T4l
FRIICTATERENG . T2, KD 5V idRSLIHIR
HMEROEADPHCTALTLH I W EREINLEVD O
%% (Fig.2). #EHOBEIZLZ5LEDFMD, CTATS
HEEMRELE EZ S EY,

2. BRI

HILED O DEBERET 2 Z L%\, JFEEDL 1T
TUICTAP CIRZEDFAES T B IES R T X, CTA
BT LHBLELVPOTELTHAE., LhL, CTATHE
WLTHRDEFEADIREZ X - Ty — Vi3l 4s TH
% (Fig. 3,4). ZAUINEBFHMROINGE 2 KOk L 723/ ¥ & —
YERLTWAEEZ ONLDT, MESK TS 24
FHIR W EFITH B, e 2T, KBEOFEEOd Iz
OB ICREME S R E 2 bbby, kI %
LOTIE, EECTRIAH CIIEIEDS, BT
HRGT B GRS OY, CTATIRRICZ O LS ik
PHOMIENS. BHERE, FRRE AVF /4 F
(Fig. 1) 7 EOILFE & TR TIITEE & DERH
BIZRAZ L DB, DL RESTHIEENE LS
58, WML, ARAbZ &% KLY B CTRT A 52 AST ik
W BIGENH 5,

3. MEEimiaE

JHERIRRRE & — I I C T ER OBV IEE R L 7)) v
IZiH-o GERL, WEtoRMCHNIER k. ik
RN IIREG IR AR R R R B TH B9, Z
MAERES TCTAT b #&RIEFH . Lo L, MEMioLs
T ARHEPE VBT A3 % BOE | CRBIEM e SR S 510, &Y
FECTTIIEHECT L W b S S DI Md AR/ ¥ — it k
DHEICALDENE, Lo L, LIRS CHisHs
EECTHERSDZLVWHOTIE, EEREETRTLOD
H5b.
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(D)
Fig. 1 Metastatic carcinoid tumor.

(F)

A: plain CT, B: Contrast enhanced CT early phase, C: Contrast enhanced CT delayed phase, D: CTAP, E: CTA early phase, F: CTA de-

layed phase.

The ring-like enhancement of the tumor margin and enhancement of the center of the turmor were more prominent in the delayed phase of

CTA than in regular contrast enhanced CT.

RTZEDEL, BHOBFICR A, EHRBEICE->TH
RFEE DEncasement 52 Z WUECTAP T # DISiAYKIE, CTA
Tl <RSI ND L)%y, EHIC X 5 MmimsiiEnZ{l
ERDLIENTES, RELHERTR, BERREOZK
PO EFICEECTOEENLIE S > T,
4, TEMREE - FERARSE - BALEERR

%Rtk D EER MRS TERIBE D — RIS T EM O REE
BHhedOOND, FLEUORERFEHRSOFHEL & X 1) HihgE
FaEXBE$ W, L LIEEMER AV S W &g i R
TdhbH, TEMESIIRGET Z2OT, CTATIZ L ) BHEC
HIETES., ERGIED LV IZZEESEIEDLN AL
HAHLIERFEONL LB bRA.
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5. A-P shunt

JFAIRESE OBECTE W12 B\ T/IA-P shuntid/ NFHR O %
Wricm b HEICENEBETA2RETHS. ZoEHNIIE
CTARIIHMPER TH 5. BEOEBEFFET HHEI12E
CTARIAMIC BT, 3 ERE A ring IRDUEHATT &
%, A-Pshunt Tl I AR WZ EIZX D ERT 5,

FFEbAR & FIRR & 97 TiEse 4 2F=

1. FFREORKE
JFE R BFEIAR FIAR O B 2 & IfLif & 54 F, IEwTIEM
BRIMFEER, CCTAP CH— 2™ e s 5 . JFlZE Tl
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Fig. 2 Clinically diagnosed undiffer-
entiated hepatocellular carcinoma.
A: CTAP, B: CTA.

The small mass lesion adjacent to the
IVC shows no contrast enhancement
with CTA or CTAP (arrow).

Fig. 3 Metastatic liver cancer (colon cancer).

A: CTA early phase, B: CTA delayed phase, C: CTAP.
Typical metastatic liver cancer nodules are seen in the right lobe and tip of the lateral segment. Ring-

like enhancement with central lucency is the typical pattern of metastatic liver cancer. The unenhanced A
zone of the mass lesion on CTAP, probably a result of compression of the portal branches, was very

well enhanced on CTA.

MAERIE AN & o THIBYEIZ IET H DAL & T4
REHEIDIEAE Z 5. FAERKEIII RGO b D X /N
DHDOBHY, KEWLOTIEIFIES & ENHIHER L O
HHDHWY . ZO L) REFETHENECTTIZCTAP THE)
A DMARIMLG D4 #E & CTA TS O RAE AL L2k -
THHREOHFEDHENTE %,

T7o, FRZEDHITT 5 L SFOMIRMEAME T L, &
FLOMIRDOAEIL A < THBIIRERAMIIER & HE S

B, RENFRZEHCIIZERMTHI ICCTAPZ AT, SFB LU

TEFELIRD PUIRIMLIE DIRFE & HERE L THB LB D 5.
2. FrimRREO2

I DFEEERFEIZ B\ T, IRIERGETEH D & F1E T
S SIS IO IFREN & A TIT CBIE T, SRRINE AT
k% & BFBIIR 1222403 % . BHECT TIEAFEINR & PR % 51 4
CER LT, BEEORENEONEDERTEONL I
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ATHREMEEZFET A (Fig. 5). Zhucky, f#4 DfFE
JEAHFHINAE DR BRSO EOEHI—T 5 O hHfEET
ED. ZOHRITEBREORINICO LS CHEE52 5.
JFFRESE O Bk Tk Y A IR OE S H-TH, M
BRILFE DERST A% PTIEARIT, BhERE LR SR T—F
LT CIIRREE LTRSS TH S, Hﬂ%équ%
I EDEEET EIG A5 W S5 2154

é%L,ﬁ&mﬁmmﬂmtﬂ,%%ﬁti%ﬂmﬁﬁ
OFMEEHER L S22 TR D FRELERISE SRS, b
DU IR D BEFRTZIZENECT 2479 = L I3E L
ZZTBY, HohBHIcL -~ T, FRENOIRES
BNZHE T 7 — 7 L, PEIZ 5 \WIZYIER L L ojEit % %
WEBZEELTNA,
3. EIFIMITIE DA E

S77% CHERBISLLZ HE 5 ERL O FFRIREHE CIEBFEIR 2 5 D
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Fig. 4 Metastatic liver tumor (leiomyosarcoma).
A: CTA early phase, B: CTA delayed phase, C: CTAP.

Enhancement of the tumor was more prominent on the delayed phase of CTA. The pattern of A

enhancement was different from that of metastatic cancer.
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LA 2B T R T REFR IR EIIR & LT EIR DA O BIRAE 12 &
DREH DL B WL EF A REI NS ZEDHE,
W, ZERAIC X D ITEIREAZEARZ 2 &, EH KRS
AT HER A S IFRANMUEIA TR AR S s Z L2k
L. BERETLEIREEGOTHBEDRSRLZ L, 20
el BhEER, A OMNWEINRDSH 514949, F7-, T
DO TIIEHESIR 2 SMBEIMTESHTFA2Z L b dH
%, ZOIRETIZIFEIIRD & O L ERIT 5 TR +4
HOT, HEIZET > TRIFEIRIAOSEOMES 04
i, FREOFMALETH A, FFEED, =9 LizEss
HOMEIMITEEIZ L D RESATWE D E ) DOBHTIL,

%D ELR Y DBH A7 ODSATIRLTLLES THWV. L

ERE114E8 A 25 H

( :
ﬂ h Fig. 5 Hepatocellular carci-
& noma with portal flow.

A CTAP, B: CTA early phase.
\ CTAF’ revealed defects (moder-
generally enhanced tumor mass
(well differentiated HCC). The
portions of the defect on CTAP

-~ were well enhanced on CTA.

ately differentiated HCC)in a

L, CTATIEF D6 O MEAH A THEE O—& % 721

EEAEE I NLVI EIZLY, HEICEH T 5 (Fig.

6). ZOEFIZHCTABLUCTAPEAGLEEZ LIZL
D, b IEERBIPTRETH 5.

BFbH WIS

ﬂﬁmwiomﬁgw SITIZDWTHERSL L 72, BhiECTIE

IFRESE OZME, & IZEFEDOPSED - DIZUHOKRET
B, Fiz, GTECTHE L IMEEEHE TG,
WHWP LIVR-CTO—EOE R E- T, S5IZHATLST
CNBEEbIRLTW Z EMFEINS,
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Fig. 8 Hepalocellular carcinoma (recurrence after chemoembolization).
A: CTAP, B: CTA early phase, C: DSA (right inferior phrenic
arteriography).

The unenhanced lesion (recurrent HCC) in the seventh segment on
CTAP was not enhanced by CTA. Arteriography revealed that the HCC
was totally fed by the right inferior phrenic artery.
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