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The author has developed dynamic sequential computed tomography with table incrementation
during arterial portography (DSCTI-AP) for the precise diagnosis of liver cancers and performed it in
more than 450 patients from April, 1981 to April, 1984. For the evaluation of its clinical usefulness and
detectability of hepatic neoplasms, the author carried out some basic and clinical studies on DSCTI-AP.

1. Basic Studies on DSCTI-AP

1) The phantom experiment simulating DSCTI-AP revealed that it is possible to resolve a cylindrical
object 5mm in diameter with more than 50 Hounsfield Unit (HU) difference in the attenuation value
compared to the surrounding area by third generation CT scanner such as GECT/T8800X-2. 2) All
macroscopically visible nodules of hepatocellular carcinoma (HCC) chemically induced in rat liver and
VX2 tumor transplanted via the portal vein in rabbit liver were visualized as portal perfusion defects on
portal microangiograms and nodular low density areas in CT during portography. 3) No major com-
plications requiring treatment were seen in 400 successive DSCTI-AP cases. Technical failures also did
not occur in these cases except for a few earlier cases. 4) The attenuation value of the liver was elevated
40 to 100 HU and 40 to 70 HU higher than that of the spleen during DSCTI-AP scanning. According to
the basic studies described above, it is thought that DSCTI-AP is technically safe and easy and has the
ability to detect a hepatic cancer about 5mm in diameter.

2. Analysis of the clinical usefulness of DSCTI-AP

1) The smallest nodules of HCC and metastatic liver cancer detected by DSCTI-AP were 5mm in
diameter. 2) DSCTI-AP was superior to radionuclide liver scanning, ultrasound (US), computed
tomography (CT), selective celiac arteriography (SCA) and infusion hepatic angiography (IHA) in the
detection of small HCC and it was thought to be an invaluable method to precisely detect small HCC less
than 2cm in diameter. But IHA was superior to DSCTI-AP in visualizing extremely hypervascular HCC
nodules, and all of the small HCCs were demonstrated by the combination of DSCTI-AP and IHA. 3)

BEFI614F 2 H25R (39)
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DSCTI-AP was superior to the all other imaging modalities including CT following intraarterial injection
of iodized oil (Lipiodol CT) in detecting metastatic liver cancers especially less than 1 cm in diameter. 4)
Lipiodol CT was superior to DSCTI-AP in visualizing small hypervascular HCC nodules. DSCTI-AP and
Lipiodol CT were complementary to each other. 5) DSCTI-AP was the most sensitive method in
diagnosing peripheral intrahepatic portal tumor thrombus among US, CT, angiography and DSCTI-AP.
6) DSCTI-AP had the advantage in visualizing the location of hepatic tumors and their relation to major
vessels objectively. According to the superiority of DSCTI-AP compared to the other irnaging methods
described above, the author concludes that hepatic angiography including DSCTI-AP should always be
performed in the detection of small HCCs and the precise preoperative examination of HCC and

metastatic liver cancer.
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S, BEWZWIE (utrasound, US) KUt =
v ¥ a— 2 W@ (computed tomography, CT)
DA THIEE OB XTREBH TS 03 %
bhT\5, RRFFESBOESSELL, B
BHCHOBRABTIAD L5 TETY
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BRI REZENE L LTRE I R?, ToBEN:
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THILAEETHH  LE2FA LT, FiikRE®T
DESB#REY X v SiFcHHELI> ¢ T5bD
T, FELXOBOHFETCLHEROFBIREL L D
FrEoBHENS & THH0RE I, Lk
Lighih, EELOERYTIE, CTA TRIFEE
X AR — e FRERR & NFREOENNE S
T, EhefFoRRBRCESEOEKH & RRFHE
YEL, B OFFMEEY & ORRRKITHAEER
REBD ot & TEEE, BEOMEER
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II. DSCTI-AP o>FHw
fif  CT % & 12 GECT/T8800X-2C, 10mm
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4.8 R F v VEREITRE L., 271 REl
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D6 WDRIERE X &, FAF+» VHIT -7
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LHFAF v vFEIZ2.5~ 340 (12~16A3F 1 A)
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i, EIBRIESIE (b5 IEBBIR) KEAZh
fen T —F %@ L C70ml DEREF (656%meg-
lumine amidotrizonate) #(.4~0.6ml/sec T&
AL, BEARGESEABLZER L, CTED
SRR BEOH AR SEBTIS~200TH 5,
FBECRERROEAEERVE, A+ v+ viH
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LLTERRHALL, BFEOFLEEN & OF
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Fig. 1 Phantom experiment simulating DSCTI-AP. Variously sized styrene
grafted polyphenylene ether cylinders bathed in copper sulfate solutions with
various concentrations in Lucite tank were scanned under the same conditions
as DSCTI-AP. More than 50 HU attenuation difference between the cylinders
and the solutions, the 5min cylinders were clearly resolved (arrows). More than
80 HU, the 3mm cylinders were also difinitely visualized (arrowheads).

Table 1 Abbreviations for tables and figures

@ RN : radionuclide imaging

® US: realtime ultrasound

® CT : computed tomography

® SCA : selective celiac arteriography

® [HA : infusion hepatic angiography

® DSCTI-AP: dynamic sequential CT with table in-
crementation during arterial portography

® Lip CT: CT one to two weeks following injection of
Lipiodol (iodized oil) into hepatic artery

® HCC: hepatocellular carcinoma

® NLDA : nodular low density area

Ehte, 120HU TR V@B LD bDDORE2
mm DFFERERE LTRB IR T,

2, FFESOPIIRERS BT 5 RBRMNRS
D XBRUFHE

HEK150gWister 7 » b 5 LI FREH & L
T3 -methyl-4-dimethylaminobenzene (DAB) %
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HEERIZ0.06%DE A4 TR U T208EU LAE
L, R4S R-FEE &, (KEH2.5kg D AR E
BRR 4 BRI B L VX2E
Berwgs L, chbiey LS Hi T cilE
L, PR R OREREBAREE A S O BB KBk »
T—TARBAL, TKBIRYERE »57-7
NEBCTABERNAEEKEEA LBL &, %
D, PIRE X b -2 ) ¥ 4 (50%micropaques 5 %
¥ 7 FVERK) ¥FRE EECHARERT
LETEAL, BEABRMREOHERE &5 T
Fr+fRBem L 5, FFEfll L10% 1<
) VACREIE, HAMSBE (4°C) ki
L, EFHOEE X BRABERT -, KiT
AHF2EESBL, ThThoBHRTY A (5 »
Fid2mm JE, FEI5mm E) RIER LA, Ei
H1H % Softex Type CBMW =T 38 L FIlE mi-
croangiogram % {E# L, DSCTI-AP o = 51
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Fig. 2 HCC chemically induced in rat liver. Portal microangiogram with barium
solution shows clearly a HCC nodule about 5mrn in diameter as a nodular portal
perfusion defect (upper picture of a. arrow). CT during direct portography in
the same rat demonstrated the HCC as NLDA (lower picture of a. arrow).
Microscopic view (b) at the boundary between HCC (left two third of b, T)
and liver parenchyma -(P) revealed barium particles only in peripheral tumor
blood spaces (b. arrows).

ELCPMRERE Y BER Lic, IOIHEERX
h Hematoxylin-Eosin Zefaiz X A E A % 1E
B, HBFNCHEREOWRELT > L RAKICE
BAAY Y ADFECOWTHEE L, 40K
D7y P TEFPICMRER T2 CT iR L,
Filk microangiogram {8 & H#z L7z,

2) HR

F v b T 5 PLT 8l o & AE2mm » 512
mm @ HCC'2:588 b iz, microangiogram T
3T o HCCiEEix MM okt L L TR
bhic(Fig. 2a), H#FM BRI
MY v ADFR ARSI (Fig. 2b), FR T
4 P8 8 #5120 25mm s 5 3mm K O 10218
DEFHHER S iz, WIRTRML 5 % b Dixfq
ik microangiogram “C i3~ T Bl 7 A 0 K
e LTRD bR, EABENCIEEAR
mFAZ L, XYY 2DHARRED LRI
fo. BRANCPFIRER Tz CT 2 fT L7z 4 Lo
7 v FTIL, microangiogram & OXEAFEET
& - 7zlcm § # @ HCC T microangiogram &
[RER 1 BA R 7o SRR (nodular low den-
sity area, NLDA) & LTHitl &hic (Fig. 2a),
7y PCRCTORBRENRR LI DHIDIC

(42)

lem LT oFBREORHTEETH - .

3) DSCTI-AP o> Eiffirytszt

HHE L 7240061 ¢ @ DSCTI-AP @ & §FHiE B O
HEifiF BBl 2 o0 Ui, SrfHEREE®TH - 7.
B ERA & LTk, () HF—F okl 4
B, (2) HEAROIER 461, (3) LBEESR X
b i3 5 A BIFF IR~ 0 S EHIT A L ST
—BE6MTH-, () B TFhi EBRER
DG A T —FTABBAIRICSDTH D,
EBBIOBREAEZMBORTH S,

R DSCTI-AP ic X 2792 E, BB U KE
AR D RERFRUBREE L A S5 Lic, WRAFEBEV
FIBRRICERE © 722001 & FFBEZE2041 (Child %4
BAFRIUB) TH5, Fig JEEHIEABE
o hboRE LA RT, FFAESERS, M
B O KBTI B LA A B E L, &R R AR
BBRO ZhbDRE LA X206 TEHLIEL 7
Ry b LA2bDThDH, —RICCTHIEA DS
HTZEL, Ui CEE i etavik s il
T, Fig. 3R BB L FOEATZRTHOTHS,
F R OFIRFRDEE O WHITOFEERE LA
GBS LIS T, B T50~100HU, #
ZC40~80HU TH 1z, T, BEOBE 7 &

HAEM=E #4465 H29
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Fig. 3 Changes of attenuation in various organs after the beginning of injection
of contrast medium (65% meglumine amidotrizonate) in DSCTI-AP. CT

numbers are the averages of 20 patients respectively.

DERIIFHF THTOHU, #BETHI0HU Tho
o, BEAEARTHRIFRORE FHa8uc
BETL, B¥0OEH CT tABOBESF LI
7. 40061 2 B CE B L FIIR— A TR BE K O i
B, FFEORROBE EAE LR o,
IV. DSCTI-AP OFF#SMF <%+ 5
FREREYF M DARET

1. WRREUFHE

PBAI564E 4 B X W 594 4 A 3R &R K2
HBA#REIC DSCTI-AP * lifT 2 W oRMZ Lic
HCC76fl, #=EEM:FFE (metastatic liver cancer,
MLC) 43%1, HCC JE& HF18 #: FF 2 B 11861 B O»°
MLCoOBE X hiEEFL2 20 E & Lk,
HCC7641+R356%1 & MLC43%I 1 FliLE R 2 Wi
T, WThiEBTHRCBROMA L KEERE
BrRD, ThiIFEEEC HCC 5 %\ ik MLC
EFBELEVEGFTRZELcbDTHS,
FEHOBMIFEMBD S L 1EU OB TR
EhTw5 (Table 2),

LlE#x5 & LT, DSCTI-AP o B ot
EREHEICRT5H At b OEELEE & H
B L, B oX & & - 7 2B 3 radionu-
clide liver scanning (RN), US, CT, ZZiRAVIER:
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Table 2 Materials

— Operatively

Cases confirmed cases
Hepatocellular carcinoma
(HCO) 76 4
Metastatic liver cancer +
(MLO) 8 42
Chronic liver disease 118
without HCC )
Normal liver without MLC 42 42

® *including three autopsy cases.

® *including two autopsy cases.

® Clinical diagnosis of liver cancer was done with the
existence of growing solid tumor and typical imaging
and clinical findings.

@ Non-existence of liver cancer was finally diagnosed
following more than one year follow-up.

(April, 1981-April, 1984)

BIRE (selective celiac arteriography, SCA),
infusion hepatic angiography (IHA), Bl
FIlRAE ¥ (arterial portography, AP) % Uf Lipiodol
B# CT (Lip CT) ¢» 5,

2, FEEEBIER CHEF &

RN i32~4mCi (74~148MBq) ©*™Te-sulfur
colloid # £ Anger-type gamma camera T 4
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JiE O % 1T - 7z, US & gray-scale real time
& (Aloka SSD 190, 250, 280) THafTLic.
CT i GECT/TS8800X-2%{EM L, HitiCT ik
g, 5l ERTHEECT 21727 (—HOREH
L ABBE THETT). #8 CT 1250~ 100ml D& #]
(65% methylglucamine diatrizoate) Z{E L,
bolus HEAETEEXEHIRITEA REDE
% B B IIE M © dynamic scanning %
B L, By EBOEARZKI RN LEF%
AF v+ v LI, BESMHEDSCTIAP ERMET
b5, MEEHITTCRBEL TELFETIT-»
721910 ik — VERE T IR THA 2 HEfTL
7z (balloon occlusion hepatic angiography'™), Lip
CT GEE &R & » 2~5ml @ Lipiodol Ultra-
Fluid (ethyl ester of the fatty acid of poppy seed
oil, André-Gelbe Labolatory, France) % @it
1~ 28R CT | T L Azton?,

US, CT RUBHRER T OFFE O BMEERE L
SEDHED &35 b TH B AN /NFFHEL LI

BRI IS Tk CT w & 5 o2 i

LiTFE RO RO A CH I h 320, o @iR
CIREAZROGRIC X AZEERD Y, BT
BHRAES TRy, SEOBH TR, gDl
BRI AREBEBEGIEE S h, £ hht
HCC H 3 i MLCFELEVWIFRTH T
ERIRAT Rt - C HCC A\ X MLC L2 L
7=,

DSCTI-AP T b R FE R M5 0 B E %
~T NLDA #FHEORMERE L Ui, 2L, T
TIEfTEh T35 US, CT R OBIRER c2
T\ 5B & ERRIMERE TN SR L
o, Tods, Bl CT et &h, H¥ CT ©
L DB LD, BEEMAMOLGROBES X
7z NLDA %, ZEMEEFOTNELX T THE T
b YERg & 2 LKs L2 (Fig. 5). FFFIE6, 1m
EIR, BIERROBEEMIFLED NLDA @%
@ CT O & F#E I partial volume phenome-
non IR L CHEEICHIE L, FAFIIRMm TR
ERFFAH L D IFRD 5 VFRIRER T E 5

Table 3 Correlation between size and detectability of histologically confirmed lesions of small
hepatocellular carcinomas (51 lesions in 33 patients®)

Largest No. of Angiography
i [ 0. O RN us CT
liz;ai‘;nngt%rcg) lesions SCA IHA DSCTI-AP
0 —<0.5 4 ALAN AV.V.VN AAAA ANAA OAAA AAAA
0.5<—<1.0 7 AAAAAA AAAALL AAAAAA OO0AAA OOO0aA OOOCOA
: : A A A A A o
1.0€—=<1.5 6 anaan O00aas asasnss O00ass OO000a OOOCOO
1.5<—<2.0 6 AAAAAA OOO00AaL OOALAA Qasssns QOQasas OOOCOO
AA ) ) Q0000 Q¢
zoc-ss0 1 QRRRL BRBRRR BIBERR BRBRZR B8B83 8383883
3.0<—=4.0 6 O00C00Aa OOOOOO OOOOO0 COOOCA QOOOOO OCOCOO
— OO0 000000 QOOOOO QOOQOO QO
so<-ss.0 10 B8E3C0 BEIROC BERROC BEREYC EIKK' 8338
31/51 40/51 45/51
Total 51 20/51 32/51 28/51 (61%) (78%. (88%)
(sensitivity) (39%) (63%) (55%) /510045

® Symbols: O, detected lesion

£, undetected lesion

® See table 1. for abbreviations.
@*  Including three autopsy cases. The sizes of autopspy confirmed lesions were measured on angiographic films
or DSCTI-AP pictures.
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{E I 5 (perfusion defect) & L THIH & h 5 25,
Z OBEHEIREY CHBIR—FIIRER®E (arter-
ioportal shunt, A-P shunt) 2338 bhicBE 1%
A-P shunt I X % perfusion defect & ¥|&E L 7z.

Lip CT TixZigo B 745 Hitk © Lipiodol ™
EWMr RO BEFRELBH L e,

3. BR

1) PRt RE D B

i) 7INF A B e

R AEESem LU C S 5 @ LA o /N Mg
#& (LAF small HCC) 56f% x4 & LT, RN,
US, CT, SCA, ITHA B ' DSCTI-AP @R HiHH
HE % retrospective IC#iET Uz, 564194 #220Y

& 341

2336 (Fa304, 3 H) <, BH23
BIERIRIMERZPITH 5,

Table 3 HRFERITELHIIGISHERE O K & X
M LBBEHEC L 2O RERT, £360
F10BIISRE TH 5 (EEE L WRMCET 5 )
FEEIIBRAL). RN TLdk 3 (sensitivity) 1339%
EARRT, FicE2em LTOREOKR XREEE©
Hotz, US & CT v EILE:hFR63%,
55% T - 7253, B2cm LT CIEHIBEIR E0E 1 {6
TL, Blem U TFTroi—@caHiiEECH -
7z, SCA D#&HHEI61% & US® CT LELUL T
Wiedd, B2em BT US4 b, £1.5em L
FTo iM% Chypervascular) IEOB H Iz BT

4a

4c

Fig. 4 HCC. Postcontrast CT (upper picture of a.), DSCTI-AP (lower picture of
a.) and IHA (b) showed the main tumor (arrows). IHA also demonstrated a
small daughter nodule (b. arrowhead) which was not visualized by US, CT,
SCA and DSCTI-AP. Peripheral fan-shaped perfusion defect was seen in
DSCTI-AP (a. arrowheads). Resected specimen (C) revealed the main tumor
(large arrow) with ischemic changes of peripheral liver parenchyma due to
compression of peripheral portal branches and a daughter nodule 3mm in
diameter (small arrow). Multiple portal tumor thrombi were found in micros-

copic examination (not shown).
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Fig. 5 HCC. DSCTI-AP performed on December 1982 (middle row of a.) showed two NLDAs in posterior
segment. The upper NLDA (arrows in upper pictures of a.) was diagnosed to be a cyst because of its sharp
margin and clear visibility on conventional CT (left row of a.). The lower NLDA. (arrowheads in lower pictures
of a.) about lem in diameter was considered to be a HCC because of combined liver cirrhosis and elevated
serum a,-fetoprotein level (1940ng/ml). This lesion could not be detected by RN, CT (Left row of a.) and IHA.
DSCTI-AP done on July 1983 (right row of a.) demonstrated the increase of tumor size (arrowhead) and a new
lesion in anterior segment which was detected only by DSCTI-AP (white arrow). Lip CT (b) scanned one week
after the arterial embolization with Lipiodol and Gelfoam blocks which was done five months after the second
DSCTI-AP showed dense accumulation of Lipiodol in the posterior lesion (b. arrow) but no in the anterior
lesion. Autopsy confirmed these diagnoses and the microscopic view of the anterior lesion (¢) revealed a HCC
nodule with diffuse fatty degeneration (arrows in c. indicate HCC cells).

(46) AARERRIE #Hi6E $#25
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BUSECT X hEhTwi, Thbici L IHA
Ti1378%, DSCTI-AP Ti388% DR T, o
M EIME L LEEL.5ecm LU F 0B ot i
#h T\ iz, THA 12 DSCTI-AP iz kL hyper-
vascular 7o/MRE OB IER (Fig. 4), #ic
DSCTI-AP (X8 1 Z i1 #: Chypovascular)
REOHH I X b #EEh T (Fig. 5, 6). L
2o THEIHFN T, WEOHHE COLREH4R
REI YR cE e, MEBECTRETER
Mot 3RBEIIEImm KL T o RS, Wk
BAPrRVWHEhicboTh s,

Table 4ICEERHITEL F% & s small HCC 56
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PDOEREDOKE SFICEEREEC L 5RHO
WEEX AT, ERROMBFNHELHRE CORS L
R E2em L Lo E T US, CT, SCA,
IHA B 0" DSCTI-AP ToHiEmiz & A K2R
Ra:bhineorexf L, B2em LT OF#EF4
12 X % small liver cancer 214 T %, RN
0%, US33%, CT33%, SCA38%D#HHRT,
IHA ©62%F 0 DSCTI-AP D86% izt L{E=R T
Hotz, Zo216l4 DSCTI-AP 0 A THEH T2
T=b D 4T (Fig. 56), 5% 2 M3+ US
THRRETETURTE R, -7, IHA O HCHRH
Anicd ork 2 6T, HAE0.7em UL, 1em K

I&

‘ JI\ .84004 !l
!Il]HIi|\'IIlflliilllII|HiI|lHl[I
4

53 = B8V |6 i el

O T O

Fig. 6 HCC. DSCTI-AP showed a definite NLDA (lower picture of a. arrow).
RN and CT (upper picture of a.) could not detect it. US and IHA (b. arrow)
faintly visualized it but it was difficult to diagnose it as a HCC without DSCTI-
AP. Resected specimen (c¢) revealed a HCC 1.2cm in diameter.

RRAI614F 2 H25H (47)
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Table 4 Correlation between size and detectability of main tumors of small hepatocellular car-

cinomas.
L t Angi h
diameter of  NO-of RN Us cT ks ‘
tumors*(cm) ~ ‘Wmors SCA THA DSCTI-AP
0.5<—<1.0 7 ALNAAAA ANAAAA 0002 AA D0 AAA OO0~ A DS00OAN
AR A A A A A A
1.0<—<1.5 8 AALAAA OOLALAA OAAAAA ODLAAA QOPO~rA OOOGG®®
BT F ¥ 'Y A A Fvs A DA
1.5¢ —<2.0 6 LALaAAa OD000A Q000 A O000~ A (OOBOO. (OCO000O
CO0000 QOO0 00O 000000 OO O Q00000
20<—=3.0 12 AAAAAA QOOOO® COCe QOCOee 8)88880 OOO000
FYVYYY 09, A [ 1 Jiv'y [ FAVAY'S [ X 1| VN [(TITI]
3.0<— 4.0 7 gOoooo %OOOO. ool 1T OOCJ... CiOOoun gOO...
= 00000 0NN OO0 000000 OO000 ( QOO
so<-s50 1 S5559e 88858 8385ss 3353ee E8858e 85858
Total 56 24/56 40/56 40/56 40/56 47/56 53/56
(sensitivity) (43%) (71%) (71%) (71%) (84%) (95%)

@ Symbols: O, ® ; detected tumor.

@, A clinically confirmed tumors.

A, A, undetected tumor.,
(), & | histologically confirmed tumors.

®* . The sizes of the clinically diagnosed tumors were measured on angiographic films or DSCTI-AP pictures.

@ See Table 1. for abbreviations.

DFRETH-7ed, BB TIXDSCTI-AP
TIRMBEIALLRF + v IR T W ot B
T OEDOBLBTHZE ShT\w5, ITHA & DSCTI-
AP DWW TLABRHTRETH - o,

—7, F—#ic HCC DB EDOBED I=DIT
DSCTI-AP »afT & ictd, 1EL Lo BT
HCC MREE S h @B ILIFIT, 5%
1461 DSCTI-AP THREMHEROREXH T 5
NLDA 2 S hie, 5 b 3 FliBhiR-ER Clain
WRMEE & 28 &h, 5 US 5k CT T
Bha L2l S hic. &Y 6 BICHMZEK D RE T,
5B 1 GICHYIERA KT S h, /A X
hic, o 5 fl BB TROM AR BB T HCC
WEERTH S, Table 512 DSCTI-AP @ small
HCC o#&itic 313 % IER B (diagnostic accuracy)
DERT.

i) EBHREOK T EE

KE#E H, FEE1r—ECRRBT 53 0) fic
FFE0BR D 75 S h 7 126125/R B T E 2 s o it
BE% H#Z L7z, Table 61z US, CT, BiREER O
DSCTI-AP i X %, zhboRH o xR,

(48)

Table 5 Diagnostic accuracy of DSCTI-AP in
the detection of small hepatocellular car-

cinomas
Disease
DSCTI-AP
Positive ~ Negative Total
Positive 53 6" 59
Negative 3 104 107
Total 56 110 166

( 56/166=238%)
( 53/56 =95%)
(104/110=96%)
( 53/59 =90%)
(104/107=97%)
(53+104/166=95%)

Prevalence of disease
Sensitivity

Specificity

Positive pradictive value
Negative predictive value
Accuracy

® See table 1 for abbreviation.

* Eight cases with nodular low density area which was
diagnosed to be a cyst or cavernous hemangioma by
ultrasound, CT or hepatic arteriography were ex-
cluded.

250" R DB H 1L US64%, CT64%, BHR&

362% 1% L, DSCTI-AP Ti192% & §i b T BiF ix
EHE'L BHoto, 6F#ILDSCTI-AP 0 & T H
AEETVWTRLELSem LTFToRETcH -7, &

HABERSE #4468 $£25
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Table 6 Comparison of detectability of liver metastasis from colorectal car-
cinomas by various imaging methods (25 resected lesions in 12 patients).

Case No. _ Size of lesions(cm)  US  CT  Arteriography DSCTI-AP
1 5.5%5.0 + n y -
3.0X2.5 - + _(SCA) N
2 4.0X5.5 + + + n
15%5.0 + + +(SCA) +
2.5%4.0 + 4 _ "
3% 2.0X2.5 + ¥ _ n
0.7x0.5 - - _ "
0.5%0.5% — _ —(IHA) +
0.5%0.5% - _ _ N
0.4%0.4% - _ B -
4 5.0%6.0 + + +(IHA) +
5 1.2X1.0 + _ _ i
0.6X0.4% - _ _(HA) N
6 2.8%3.0 + + +AHA) "
7 2.5%2.5 + n +AHA) T
8 3.2x2.5 + + — n
2.5%1.8 + + _(sCA) N
9 5.0%5.0 e + T AHA "
10 4.0x3.0 + + g N
1.5%1.5 - _ _(HA) N
11 5.0%5.5 + I T "
12 4.0%3.5 + I T A
2.0X1.8 + + - +
1.2%0.8 - - _(5CA) 4
0.2x0.2% = - I N
Sensitivit 16/25 16/25 9/25 23/25
’ (64%)  (64%)  (36%) (929%)

@ See Table 1 for abbreviations
® -+ [ detected, — ; undetected

® 3% | A nodular low density area was seen in case 1 and 3 which was verified to be a
cyst (case 1) and be due to partial volume phenomenon (case 3) by surgery.
® ¢ | These lesions were not detected by intraoperative ultrasonography.

D5 HLE MMM LT 4 FE I MPUS L
T& e o71(Fig. 7). DSCTI-AP c#H T/
Dol DIk 2 HE CRImm LT O /N EE T
H ot 1261 2 F </ ¥R & partial volume
phenomenon @ 7z I B 538 A i 54 2
7z,

Wiz ERR1201% 418261 CKBBE38HGI, Mk
1761, FLEAERRE 4 41, BRE230D &L LT
DSCTI-AP & fiE(US, CT ROUBIRESE THKH
SRhIREOHEAD © H RF2LWaex i L,

AEFN614F 2 A258

(49)

ek, o2 BBESBELTTHECSATH D
D, Hy B E 6 @MU L cHEZSFT S0 L
L7z, Table Ttz 0fER%R3, FHTH L&
A 7z4561 - DSCTI-AP T 3.38%1 5 H, & 2 i1 X
h, By THlcH, L2 &hi, 2o 7TH$F 34
BRERR U H B TDSCTI-AP CH H X h e
NLDA 2B ETH B Z EXER I i, Th
LRIem U TFTORBECHFUS THLHRTE
o tolETHS (Fig. 8), BY 4T 140
EoEBTUS S CT i ShHREITED S



346

BRI PIIRE R Tk CT i X 5 HFE o 21T

7b
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Fig. 7 Metastatic liver cancer from colon. DSCTI-AP (right row of a.) showed
four lesions (arrowheads) US and CT (left row of a.) visualized only the
largest lesion (arrow). IHA (b) demonstrated no lesion. Resected specimen
revealed five metastases (arrows) and three of them were not found even by

intraoperative ultrasonography.

e, BROCEBIEEShTWA, FMTH,
LIk &2 & h 37813661 (97%) € DSCTI-
AP L EMFTRA—F LT, —0F, ik Tco2i &
F/HFFRO—BER 37612761 (73%) T, D
106tk T H BF258/0NFHE & h i,

Table 8 iz FEE82Fic k1% MLC O FEIZD
T ODSCTI-AP® [E 2 (diagnostic accuracy)
2EIRT,

iii) DSCTI-AP & Lip CT @ s

DSCTI-AP & Lip CTA R B I E{T E A ic
small HCC 12412655 ¥ GE#RFERIHELHI 4 $1 5%

(50)

B, EEIRHYTEZH 8 FI217RH) i o\ T THA, Lip
CT B O'DSCTI-AP iz X A& HiGE » Lol L je.
Table 9 iz DR % R+, hypervascular 7o
B okHicizLip CT2DSCTI-AP X b #gh (Fig.
9), hypovascular 7273 O # H 12 (XDSCTI-AP A
BT\ 7 (Fig. 5). ¥7, 4"H T Lipiodol iX
HHo—PicoRER L, WIThdFEIRERA
FEPRAITH -T2,

DSCTI-AP & Lip CT A RBHCKE{T & hoic ik,
FiiT MLC DR S hi- KB 5 fll4mE (BF
T 2 i 5 3R E) iwowT, THA, DSCTI-AP &

BABEREE $46%E $£25
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Fig. 8 Metastatic liver cancer from stomach. DSCTI-AP (right row of a.)
showed a small lesion about 1.2cm in diameter (arrow), US, CT (left row of a.),
arteriography and intraoperative ultrasonography could not detect it. Autopsy
carried out eight months after the DSCTI-AP revealed a solitary metastasis

2cm in the largest diameter (b. arrow).

Table 7 Comparison of diagnostic effectiveness Table 8 Diagnostic accuracy of DSCTI-AP in
of H factor by DSCTI-AP (82 surgically the detection of liver metastasis
confirmed cases) Di
isease
Other imaging DSCTL-AP Yot ;
Operation methods * DSCTI-AP Positive ~ Negative Total
Positive 40 4* 44
H, 45 cases not analyzed H, 38 cases Negative 0 28 38
H ?’*i ..................................................
: Total 40 42 82
: 1 ;
H 16 ‘:“ 15 case H 15 Prevalence of disease (40/82= 49%)
! o Hl 1% Sensitivity (40/40=100%)
’ Specificity (38/42= 90%)
H, 2 Positive predictive value (40/44= 91%)
H, 3 Negative predictive value (38/38=100%)
H, 13 H, 8 H, 13 Accuracy (40+38/82= 95%)
H, 2 @ See table 1 for abbreviation.
H, 2 * Three cases with nodular low density area which was
H, 8 H, 4 H, 8 diagnosed to be a cyst or cavernous hemangioma by
H, ' no metastasis H, : metastases within one lobe ultrasound, CT or hepatic arteriography were ex-
H. * metastases in both lobes (less than five) cluded.
H; © metastases in both lobes (more than six)
® See Table 1 for abbreviation.
*  Total lesions detected by ultrasound, CT and arter- O Lip CT o# HAE# Heii L 7=, Table 10iz% o
iography. — e ’ o .
& o . (DY s, Lip
# . Solitary nodular low density area was visualized. 5’%%75_'75‘?' DSCTL-AP _)ﬁ_ﬂjﬁEJriQE.A 1: ! 1p
Three of seven cases were confirmed to be a CT D64% % BAFE I 18 &, 41 B2em LT T
metastasis by autopsy or follow-up studies and the Lip CT cix B 746 BREB LRI h ot (Fi g.
size of nodules was unchanged more than one-year 10)

follow-up in the remainning four cases.

¥ ! Autopsy diagnosis was H,. 2) FiEo®BEHFC 5458 DOEE
MBFI614E 2 A25H (51)
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Table 9 Comparison of detectability of small
hepatocellular carcinomas by IHA, DSCTI-AP
and Lip CT (25 lesions in 11 patients)

Maximum
Case No. diameter % IHA DSCTI-AP Lip CT
cm
1 5.0 + +
2 3.5 + + +
2.5 = + +
3% 3.0 + + +
4% 5.0 + + +
1.5 = + +
1.0 + + ot
1.0 + = +
53k 5.0 + + +
1.5 — + +
0.7 + + +
1.5 - + +
6 1.0 + + +
7 3.0 + + +
8% 2.2 + + +
1.0 = + =
0.5 — + +
9% 2.5 + + +
1.5 - + -
10 4.5 + + +
0.5 + - -
0.5 — + +
0.4 + - +
0.2 + =
11:# 3.0 = + -
12 1.4 + + +
. 17/26 22/26 23/26
Sensitivity %) (5%  (88%)
@ See Table 1 for abbreviations.
® 3 , measured on imaging pictures.
® + ; detected, — | undetected,
+ ; Lipiodol was accumulated only in a part of the
tumor.

® % ; Embolization with Gelfoam was performed fol-
lowing Lipiodol injection.

HCC cHE KRB b o % B §0FF Bk 23 1T
X hic28Bl % x5 & LT, DSCTI-AP DR EFLE
Kigghh, mesaee, FAPRREZEICST
SHEBEERRE LI,

DSCTI-AP T3 & B Fr P PR B OB #2 ik ©
ERLEH S h, 2FICIERRKBZERTE T,

(52)

Table 10 Comparison of detectability of liver
metastasis from colorectal carcinomas by THA,
DSCTI-AP and Lip CT (14 lesions in 5 patients)

Maximum
Case No. diameter % IHA DSCTI-AP Lip CT
(em)
1 7.0 + + +
4.0 - + +
2.5 - + +
2.0 - + -
2 1.0 - + -
3% 2.8 + + +
4 3.5 - + +
4.0 + + +
2.5 - + —
3.5 + + +
5% 4.0 + + +
2.0 + + +
1.2 = + -
0.2 = = -
e~ 7/14 13/14 9/14
SeEllviLy G0%)  (93%)  (64%)

© See Table 1 for abbreviations.
o % ; measured on DSCTI-AP pictures except case 3
and .
® + ; detected, — . undetected,
+ ; Lipiodol was accumulated only in a part of the
tumor.
o % ; Hepatic resection was done.

feiil, KBRERASEAMIK, AR, #TkX, @
TR, #EX, #TRERUVBRETHS, 2XH
RELDIRSFITHToh, WThd EREIEE
Wrcxt (Fig. 11),

PBRFMICERE L 5L TRESIO R LD b
hicd o2 8 FIOFE T, HARImm LI 475
B, 5mm L E6RETH T, DSCTI-AP Ti35
mm Ll EoFXCORRNCIEE T & o5, 4mm
LFoLRErilcEizhofe, BiEDO I D3
HEL, US, CT R THA il © &9 DSCTI-
AP O LT TEETH » o (Fig. 11), #BEHD
5 1RHEE THA ot S hicai(Fig. 4, %&b 3
R AR US vt cd T, PBREERPIi
ULHTRVWVHEREDDTH S,

HCC i & 5 FFAPIIREAZE (B B\ 3RAE) 13,
DSCTI-APCFig. 120 Z & < 2 # o perfusion
defect IS8T ¥ 1. Type | ZIEE ORI EIH

BAERSEE #4658 BT
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Fig. 9 HCC. Lip CT scanned two weeks after hepatic arterial embolization with
5ml Lipiodol and Gelfoam blocks demonstrated multiple daughter nodules
smaller than 5mm in diameters (left row of a., arrows). DSCTI-AP (right row
of a.) could not visualize these lesions. IHA (b) also clearly opacified them
except one which was projected behind the main tumor in anterior to posterior
view,

# (fan-shaped) o perfusion defect #££5 3 0
TS PliciBd bh, FREATRER X 5FA
RIEPINREL D EBFPAZE (B 5 XA HFFA S h
fc (Fig. 4. o 54t 3Gl cRALF LB OHE
BEHFIIRIES & 232 S, Type Il (3B &
b FFFIBANCIE S 2 L, FFEcE 5 #2k (wedge-
shaped) @ perfusion defect T 5 flicEd b,

Wb BES X b BFFIER o BFA PARRE: 12 SRR AY
PANRIESE 2233 X hiz (Fig. 11,13), =0 54
o 2 FIERIER X VAR SESR T US 2
CTThZHICERD, o 3FXERER X b
KEFIROESHZE T, fLOFETRZHTE s
2t BRER T A-P shunt b4 fliLied -
7z. perfusion defect % FB& Tahs - 72 1861 T 1L
BF AR EER Y RD eh - T,

V. & =

FF, USECT2RUHLTHEGLHE L
Frigst Bt oZ LS & - T, HCC® MLC i

FEFI614E 2 A25H

(53)
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X3 AFBRABEENCETIAS L5kt T
E T 50229 FEYIBR A HETT 3 5 e b7 » TIEPF
BORERVCEREDEHRZWBLEATH Y,
¥, L HRMOFERRATFHROBEBLE ST
HTEDBRTHS, #E3K, ZhboBHTHM
EBHE, B IHA 2 BT X T E e, US
RPCT BRI - TIHA THLHH IR WT
Iki& % _E hypovascular 7z HCC D FEZEAEH & 7
En o TE2 ¥ 7 FEIREE CILLETIR
D TRVNFEDO REZHILTLIBS T
IR WRESRH B, Zhicx L, CT CiEED
RELHCENRS DD, 2cm LT /NFFE,
FIC HCC R LiX LA & S (isodense)
TeMERZHFL, ARCHE SARWES L
IR ERGDOWH DR AL S B THE
Ri&# & CT #0tf4% CTA »  Prando H212 X -
TLTIFICHDTHE Shic, CTA X FoBERK
RETKEETEh, HCC oHicik IHA # &
CETHMENS I8 ZESDBRHNOTHE
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FEEINRAEFIIRER T CT 1o & B RO L8

10a

10b

Fig. 10 Metastatic liver cancer from colon. DSCTI-AP (a) showed two lesions
(arrows). Lip CT (b) scanned ten days after the injection of 3ml Lipiodol into
proper hepatic artery shows no accumulation of Lipiodol in these lesions.
Resected specimen revealed these two lesions (c. arrows), 2.0cm and 1.2cm in
the largest diameters. The smaller lesion was detected only by DSCTI-AP.

hiz- HCCHEEARD bhich, FFEERX 3
R — i FRE R/ & /S s HCC #55
LOENRBH TR T, T BRI S
F—FAERBALTCT BBATHHEIL,
Rl ERO BT LI LIESFoBR\RET
BBERENRD -1, —77, EEBREFIIREY & CT
POHAT A HERA SN X 5 TI9804EIC#D T
HeEESh, CTAXYFFEORHEL TS
EVRE& R, LoLieain, oo Rk
HoHRD CT ThotehedDi KEDOEHFLE

(54)

L, €A%+ vIIARETH -7, Z5Licit
T, T— 7 ARBERGAICEBE I EiRh bESR
AF ¥ VI B LMW HETL table incrementation
mode & A & h, FOEEKRAYE D Reese b
iz - THEShk, EEZ, ZDmode #iF
BREFIREE TCRT T et~ T, VR
DOEYH TERECLFOAF + VITEETH 5
CEXRVWHL, FESRROIDOHF LW HEEL
LT DSCTI-AP &% L, #E LM,
DSCTI-AP 0 £ ic i« Lk BENRE 2 b h

HAERSHE $465 H25
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35, BEOFMFEHETRCRABETTE S
ZEHERAMCEE AL LDELZ LD, LED
T E Ui, RO 4 & EMEH4505 0 g
ROPITHR S hic, BfARAIDEEA ERD
ihotehy, LIBREIEENRY b 4T 5 BIA TS
MRiCEEFDBHA LWL 5T ALERD S,
DSCTI-AP 8l 7 » v + AR TIT, =14
(GECT/T8800)CT ¢, i &50HU L Eoes

HRF1614E 2 A25H

(55)

ZDHEESmm~3mm © SRR X
ha o bdbhote, —F, BROANCSDT?FE
HoORE FRIERFT0~100HU, FFELEH T
40~80HU BE T, L d' - TE5mm 7 0PIk
MFRBI+oREER DD LE L bhi,

hypervascular 7cRZE CULENR RICETE LG
FICHRET B S h, Licdis CHEMFEDE
EENRBA LHEHENMETT 5 2 L8 FEI Rz
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Fig. 11 HCC. US, CT (a) and IHA (b) showed only the main tumor (arrow).
DSCTI-AP (c) demonstrated it with swrounding wedge-shaped perfusion
defect (arrows) and a small daughter nodule in posterior segment (arrowhead).
The distribution of perfusion defect is consistence with anterior superior
segment of the liver because of marginal right and middle hepatic veins (RH
and MH in c.). This finding indicated the tumor thrombus in anterior superior

branch of intrahepatic portal vein. US and arterial portography (d) could not
find it definitely. Resected specimen (e) revealed these findings (main tumor ;
upper. daughter nodule about 8mm in diameter ; middle, arrow. portal tumor
thrombus found in anterior superior branch ; lower),

Fan-shaped

Type I

Type I Wedge-shaped

@ : hepatocellular carcinoma
4%+ portal perfusion defect

Fig. 12 Two types of portal perfusion defect seen
on DSCTI-AP.

(56)

B, Eh k& 8 E hypervascular 7t HCC ¢ % £
0.5~1cm OFEORHATLSFEETH o7z, &
NXEFHOEA TR T AR Y HFREORE L
APHCCOEhEhich EEAD EE L bR
7o, PIR—AEREE IV EBD CHELEES 3 +54
RHEEOBRE ERNELREL TR, ok
5 e BI TP — BRI A RIERON R & b
7, BRI e e,

DSCTI-AP ToOfFEOZETiIX, FFEcisT 5

FAINRIMLIE D KR EE R & 7e - T3, HCC
DEFALELTT v PIEEITH5DABES, MLC

DEFTNAE L THEBICEFRMECEE i VX2
BAERSSE 554638 H25
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Fig. 13 HCC. CT (a) showed a solid tumor (arrow) in posterior segment.

614 2 A25 8

DSCTI-AP (b) visualized it (arrow) with the adjacent wedge-shaped perfusion
defect (arrowheads) which indicated the tumor thrombus in peripheral part of
posterior branch of intrahepatic portal vein. Resected specimen (c) revealed the
tumor (arrow) and tumor thrombus in peripheral portal branch (arrowhead).
This diagnosis was possible only by DSCTI-AP.

(57)
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P % FE \ T F9WR microangiogram & 2485 Ui &
25, WHRCTRAL 5 HEH I3 B
PrRILFERBE E LTRD bR, F BRI
7 L 7=FIlR:&ERF CT ©o NLDA 150k micro-
angiogram TUXIFEC X 5 PR MK AR TH 5
Z EBEER & h, DSCTI-AP #3 &% NLDA & L
THIHL 552 EDETFE T, BRAKEKITS
HCC T3, Bierman H39% =% b3VD# % LIk
IZIF100%FFBIIRZEC & £ 2 D h T &7, FE
HRRERELE TOMROBEGE R ML, ¥
7o, BT, #*x HCC o fFRFEE R % sinusoi-
dal type, replacing type, encapsulated type ic
S48 L, sinusoidal type THEIREL b 4 i L AF9
IRZECEEAZ O FTHEME DI D b, replacing type T
REEIES kOB EXBRSh s E#@E L
TWwb, —7, £ETEFIIRE HCC &k #E Ik
ELTEHTWS EoHELH S, MLC TR
Bierman 530 =32 B3I HIEIREEZETH D & L
T 52, Breeds 5393 — o fEH ¢ PRI o BY
S @ic LHE L, Bl Lin 5394 R lem
LIFCcififRs 0B &% hBpERic B &
HELTB, —H, SO0 %D DSCTI-AP f
76T, Blem L EoORETIZIEHSE I NLDA
ELTHIMIhARFRIDY, BRTHRRIhAIFE
13, —BCEBHRBRTRIh D E L, IR
MEBEAEZT TRV EELZTIWERDbR
%, Blem L TFCDSCTI-AP CHiE 2 hich -
B 2Tk, BRI AATF 4 ADX LN
FDREEE 2 55, FIRMIKOFAE X % HiH
AROTEERITELICEETERL,
DSCTI-AP TI3fF# 1 NLDA & LTHiE & h
5, COFRBIEFRMT, R BE b5
RN EESEC BYRETH NLDA L LT
i Iha, LaLicsis, DSCTI-AP Dt
EETHRARIZ L, ERITEEDO CT THLTH
HEh, ToSHEREOTRETE, ¥ US °ff
HERWIBEEBA B CBRATE S, X LI
REE L, RARCETT28RETE 0B
BRI CRRICERATE S, ok Hicflio
PWE T T CI2M S e B & R m A E %
iy 7o NLDA #ERAT R Licdi- T HCC 5%

(58)

X MLC & 28 L 72354 @ positive predictive
value?i%, ThEh90% 9% TH - 1. WEa
FICi B 2em LT /NERBEREE TR,
ZOEREEE 25, Tidbb, DSCTI-AP @
LCIHERZEIIEEcH B L, Tl &L EERN
EHEBRNTHE o NLDA @R CHF
LW TESB, LirLiehih, DSCTLAP @
LTCHRH Eh 5 %1em B Fo/MNEEWE, iy US
THEH S hiWHardind i, FBREEY
RGEE/EL SNDIBEELE -, OB CTAR
Lp CTicdb 3 +5d0ThHb, Blem B
LAF o FFESR © IEFE L HRZ I L 55 DK & ini
BTHA5,
LIEDOEBHOBRF R OHEEEE LS,
DSCTI-AP i X A Eotti A4t & o 5, 3
B RFLEEKEZE, to—Hi+TicfELT
7910 &[0 L b 250 small HCC 1o 31t % B
e, MLC YIRSz B b B ¥ S Lz, + 0
#E5L, DSCTI-AP i34%1=£2cm LI T oiE# cfhg:
i lEs cER-BHEEYR L, £5mm L
TORBERTRTBRECETEREORREELS
ke, Bloem U EiELPIBRETTEET, lem~5
mm KCRBERELBELH -k, —F, THA
(28 2cm AiHE O BRI K ¥ 7o i B TR EORBES
W& BH L D0, hypervascular 7riFE# CIEL5mm
AFCHHTTEETH » . Lizdi» T, DSCTI-
AP & THA /R T, W2 R+ 5 I
FLIBD TUEE OB VWIFEHHELEL bR
7o

small HCC ¥ Iz o\ T34 { D& H
BB, FOihT, US L EFNCRET L TE
B boBE TR, USHHFBREFoBRHEY
B LT 5 DA TR 553913 Bl B
CRTLZLHECERLHMPMERL LTS
B, BEFOBBRILHEAZH, F—RTELD
BERLERSh TV 58, BERWERILhE
EXELBRVTHA Y, Bic USIEZ-HR
FOTFEETH Y, ZO/HDLEMAERIIE 2
v, ERORLKERERIZHOEDH D
BZXBE0EELLRBEM, Tihib, US
% CT THRE O e\ B I E &5 % M 75 % 2

HAERSE 5468 H25
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BoEWD JTH D, EHORBUL, FFELEG

L, {E a-fetoprotein fEDEE R (100ng/ml LI
L& B\ ik20ng/ml LT R SFEED IRV 539
DIRIET 5, W@ B super-high risk group % H
#E LT, WA H & &Y (THAK 0 DSCTI-
AP O RB T O% BT L T EERTH 5.
Table 4 R L7z & < #1.5cm LU F o HCC
FORER EHIIX US 2 CT TREDTR+45
T, IHA & DSCTI-AP % #f 2 i 7o fF 1 B
ERBATHAZ Ebhns, EEOITEELDY
CORZEFRLTELHINM FoF T 5L (6
BEORL > THAERTOREN I TS, F
1o, S EI%F 5 & L7 small liver cancer 214 4 4
3 DSCTI-AP O A CHEHTTEE T H - 7o 25, CTA %
Lip CT O A CHHEFEETDH - Ic B R o HCC
DI EIL Iz, Zhix, DSCTI-AP »\ %) [E o ff
MEEYRTRCE S CRREETHTETH S &
WOFIRERTEDTHA 54,

MLC <X DSCTI-AP » b > Z Wi kb L &
DTERIRBEEL T Ui, KB EFEB6
TEL.5ecm YT oFEE DK 512 US, CT,
THA B O*ffi US © & ¥ i B # <, DSCTI-AP
DERYEREDTRKED oIz, HRHWEEEL
AR, KBREFED OB EEIREFIIRE
T CT (portal-angio. CT)"» R EI T\ 3
EHRELTVWABH, EZORBICLLPRE 5iE
RTHH, MEBLVYOHERXLIAFA AT LK
BT GEEHANC) A%+ v Th5HET, £
DREHR TR, ZoHEIESROEEFLEL, ¥
TR X B AF + v XA OB ik & s,

DSCTI-AP D FFfkHiIc 5135 & 5 —o0%K
R, £ O THE\ snegative predictive value
2C, EREOKM i1, HCC ©i397%, MLC ©
11100%TH - 7, T, DSCTI-AP ¢ NLDA
ZRDILVHER, BROFEHEE) R L
5 DI REHIEELED &2 %, HCC
DIEIEHERFII retrospective B TAF v v L <1
DAVIZLDEEZLRIERLSem LI TORE
Thote, TOBRRIBERPCEET, KickrE
FOBEFEHE HCCoEJwBDTHHTD
5. AKX US, CT R OFFEIREY © small

AEFN614E 2 A25H

(59)

HCC L ERHEEFT R A ET 52 25 b, A
HOBET UL LIERE L /25 2%, DSCTI-AP ©
VRFINRIM 5% A7 3 5 FA RS S B RE 7R NLDA &
LTHitl & hicvicdiz, HCC o ERINES
ThHBH, fii L, OB, INEE IR MBS
NEMIEAF v+ VERTWBENE I DIEETS
DERD A, SENEE Uic HCC FEA HHB M IF
ERAIFII o ZWE© HCC AgEbh =g
ZHEFT 50, DSCTIAP olifTTtoh s
L ABEERETIET &, Hicfhoziikc
FFErEHh 2 bEETE W&, DSCTI-
AP TR NLDA & LTHiE Ehhid, B
fEE & DM RTTEETH - 7= (Fig. 6),

Lip CT 2 Kanno 5™z k. » THERE D&
HIEHRTH A L2#HE X h, % D% Ohishi
H9%, Yumoto H*MZ X - T HCC ¥ iz i
RbHALFEEREI ATV, EZBOKRNT
%, Lip CT % hypervascular 7z small HCC D#&
Hizik ITHA ® DSCTI-AP & b d@h T\ iz, L
2 L g A B MLC % — 3 @ hypovascular 7¢ HCC
BEICRERLLZORTY, ol hiEROK
HIZE DSCTI-AP 22 LipCT X hEh T\, +
isi>%, Lip CT REIRER & RARCBIIRR O
HrHHTsLoC, IHAR®CTA ¢8E&T5
23, DSCTI-AP & 3 AHRIMBEET Bk & v
%%, Tek, Lip CT OZEIRIAE AR WTFh b BF
BIRERMOABH O A TR Eh TR H®
1949) firkhaz BIRAOIC Lipiodol @ ¥ BhiE L iciar
ik, BRI NNFE O 2B BET 55
BEEERTH Y, SEROBRBLETHA S,

FrEOARRECER LTI, (1) BECHEER
®, (2 FREBR (BEHD ISR REL
a8t OFE ) FIREED 5 EEROH
&, (O F#RRUTABEREOHE B+
DM BB ATH BV Z 0 5%, HCC
DOIEFESHORH IO\t <,
IHA & DSCTI-AP % £ Fi3 % T8 & 8 & i
HTHENGDAELEL bR, EHITTHER
5iX Lip CT & DSCTI-AP # BT hid s & 2
MRl C X 5, EEIXHCC CHEMTTRE L # 2
B3 B TiXDSCTI-AP#EFT44, FrEhlik iz Lipiodol
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