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Although charnges in the CT appearance resulting from contrast enhancement (CE) for hepatocel-

lular carcinoma have been considered in association with vascularity of tumors, no detailed studies have

yet been made. We analyzed changes in the CT appearance following CE by comparing with hepatic

arteriogram and CT arteriogram (CTA) performed during intraarterial infusion of contrast medium.

When tumors showing low density in the plain CT were enhanced by contrast, the results were

variable, ranging from intensification of the low density to replacement by high density, and the results

were classified into L, to L, according to vascularity of turnors. The results after CE could also be clas-

sified into Iy to Iy when tumors showed isodensity in the plain CT, There was a correlation between

vascularity presumed from CE and vascularity by CTA. It may be concluded that tumor vascularity

could be estimated by the findings of CE which might indicate a possibility of qualitative diagnosis of

tumors.
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[Pl 21k 5 CT DFFii &% -
TEBLY, FC EFANIC X5 HRehdt (contrast
enhancement, [IF CE LWg3) oL < 7o
WO m ik, CE o HENYI SR T
Liwd XA, CE Gofiiifit+oTthsd o b
CBALCWS EEL RS, FE, Tl
CT fgud CE @ ko THRx w2 L, [F—EEH
ThHRL - BN A LIS, o EEO
vascularity (& MRE) & PE ST TELS
hTwa? oo, FHMlcbEhitIhTuik
Vs, 353 % CT arteriography'™ (JFBhlRA: & 5
FlaEALTCT %475 b o, LIF CTA Lig
F) LT B Lk 5 TEOFNETY, S
& — w4 BT X » T vascularity  F o dHBI: A B
LI LicD TG T 5.

IL RELKUFHE

Hin CT, CE #io CT, mEE, CTA o4
TOWELIT - il a R L L, 2
i3 «-Fetoprotein, &5, Fiff, kil T
WELicboT, YBRHIL4BIThs.

i L#: CT 1 GE CT/T 8800, == v
139.680ThHsH. CE X65% 7 vFAI/F7 4 v
100ml % W] B Sl s L7z, CTA 43,
MAEEEE A 7 — 7 2 e IFEIR S 5 L E AR
WIRICEIE L, 2 58N Ui fiRo A 20
ml #FETCHEALTIT-5. FOE, Axi v
T RIEC R O TEA 244 2 CEIIRH % i
LI L, A% v VBRI SO A A
ZCHREMAE i+ 5 ik L 230 o ke
Fwte. feds,  CTA (S BRI OHIE &
CTA DRBERLXHET TS B TIT-2 b0
T, Zhi CE BofFiiot- i d T2 1e.
¥7c, LUFICili~z vascularity  k (kBjiR#d & %
HHPZEH L b0 THY, THErFhe L.

m. # £

1. CT & & &GO —3

Fig. 1A o ¥l CT A ZESM I RIS (K0
o fiEhash, Fig.o 1B o CE # 11t s
o BRI O 5 ey L, oIk
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IS BIRME 3T < e B Hdeshs. L
L, Fig. 1C o &Y TR ERIIUKD % 6 h
180 o fe BN IR A 6 TREIER I IE g »
HY, FRERCHEBE DS, cDX 5 CT &
MERE O~ % CTA HbHThE L, Fig
ID R Uiz, CE ik CfEWRIUE o2 6 h
T o Fe FEBEN XK & A SRR R b vascu-
larity 7345 ¢, HAffifE-C2 b i BRI D 5 4
CE oahBehiiis & A 7ads o forhuaifiid vascularity
bAtew. CE CIEMEHES & 28 & mWIRE & 7z
filirmiz oo vascularity #fF o Ty %,
CTA &1 fFEIR o Ao vascularity #7533 4, 0
<, FFHlESE BRI O A Ch L0, [Bgo
vascularity [C5F L7c® L LCHitbEhs. —
i, JEIEEB L BINR & F o Bohs o IR I A
50T, BRE PRI H 2 bR %521 5
CE g3, CTA {&, Bl%MmAE#E#GE L AR —0H
HMOMITI e s, ZOR—HE, CE {L]E
P> vascularity @ PRAE KO L 9T a
ECHFTES.

2. JF#fifafs CT &o CE X 5%k

1D {RBIRIERE (Table 1)

IEH LA D WIUiE 2 N, S 2T & L
C, Wl CT CIEE METRIR A 7+ 854, T
® vascularity 12 X T CE $0Zbakn 4 B
o s o ETE S, a: o vascularity

Vo) IR le <, ERHOBIRD vascul-
artiy (A) @ Bu¥le v Bf (—~=3), EHR#H
Ik o> vasculartiy (P) % Bn4>% 73, CE 1
Lo TIEFER LN KELIE. b EE O
vascularity 737 5 A (+) T, IEHWHBOBNK X D
%< Th, MiRE mzxicborc Bl 8B4,
CE TR IEWE £ 2L. o [lEI IER
O TINR & FIRA DNz 72 & @ L [f[%Ee vascularity

() FHTHE, CE 1ok CTIEHE L oOWIR
fHEo7EE Dt h, Eadin ok 1B 2R
I shh, fpLTHIBEREZ Licins.
d @ Bied T MAFH WE A ) ik, CE #
ECIBIRAE £ 7%, a~d % Lo~L, : %441
Fies
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Fig. 1

A. A plain CT showing a low density area at the lateral segrnent of the left hepatic lobe.

B. Following CE, the low density became distinct at the center, while the marginal region came to show
a density equivalent to that of the non-tumorous area.

C. Hepatic arteriogram showing the presence of tumor vessels even at the medial segment ([>) of the left
Iobe and metastatic nodules (—) on the right lobe, too.

D: CTA clearly showing vascularity of each part.

Table 1. Classification of CT appearance follow- Table 2. Classification of CT appearance follow-
ing CE for hepatocellular carcinoma ing CE for hepatocellular carcinoma
1) Low density group 2) Isodensity group
Plain CT CE-CT CTA Class| Vascuarity Plain CT CE-CT CTA Class |  Vasculority
—— )
Le| —~% lo —~t
— G B B
 —— L 4 I +
— — [siins]
I —r—
L2 H+ Iz H
La H Ia H

N:Normal liver, A+-P:Vascularity of normal liver
(A:Artery, P:Portal vein)
T:Tumor, Vr:Vascularity of tumor
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2)  HEWIUEEE (Table 2)

S gl CT TR IETH & & L\ W E
oFf (N=T) b, CE foffud, FibsFEk
B E L HR, ThblEkic Ii~1; &L
t=. I, @ X 52 vasculartiy 23t A &85
&, Hipl CT oWk - fen o Lo &8
bh, REFEEN . 1k CE k- TR
xh, Ik CE 27 TLFETE AL, Fig. 1
ok, POy L, Bads Ly Fosilss
I, buws ot s,

3. CE {#& } vascularity o

126 o ff Ay oo 18l o ©, CT 5,
Akt L7o37EPTC 2T, CE i@ Hiind
DR HTIZD, FThRFROMFTO vasularity
¥, MEEMrEEC LT, CTA HhoHETS
&, Fig. 2 o<, MG L TR S5 vascularity
LML, Lo, vascularity o+ E 4D
fl o ) TE v v R A S e P o 7

Iv. 5 f)

HE 1. FRaRE (Fig. 3)

WFZE3E IR IR LT, S0 ek oD Jfggs A
i s (Fig. 3A). CE #, FpHixy v 7k
B (1) e b, P IEFIS Rl
(1) EEBIUEC 75 80 (1) wahs (Fig.
3B). AR e CTA ik, 1, & 1, o
vascularity {220 A0y I, b L iCixEA 2l
Lo LTy (Fig. 30),

SEG 2. IFAieEE (Fig. 4)

JHFAG 3 % Ui Mo 1 oo MR 725 2 &5 i

R * (oo ol
% +H EEE... :: .
5 + eee LN
HERE :

°e
“lee| *®
le | Li | Lz | La lo I le ls

CLASSIFICATION OF CT APPEARANCE

Fig. 2. Correlation between vascularity and CT
appearance for hepatocellular carcinoma
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Fig. 3

A. A plain CT indicating an enlargement of the
medial segment of the left hepatic lobe and thus
suggesting the presence of a tumor with isoden-
sity.

B. Following CE, the marginal area came to pre-
sent a ring-like high density (I;), and the re-
maining area was separated into two, one show-
ing a density (I,) nearly equal to that of the
non-tumorous area and the other showing a low
density (I,).

C. CTA of the left hepatic artery indicating the
difference of vascularity between [, and I,.
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A. A plain CT showing a slightly low density area
over the whole liver.

B. Following CE, the low density completely di-
sappeared (L,).

C. CTA definitely visualizing innumerable hyper-
vascular tumor nodules.

L, AV FOlEE R Uit & Bk onn
HnH (Fig. 4A), CE TRRIEHM L D& 4 i
<feh (L), BWii—REEc/cs (Fig. 4B),

% (Fig. 4C).

HARBE M e &M Hid% wo i

V. # =

FriiiasiEo> CE-CT {u3%EC, %o,
CTA L omtic X » CilgIcie s,  MmASEY
f@h g, CE i LG o vasculartiy } oo
OWELBZPH, F—EHHTY, L+L,+L,
(Fig. 1), L4141, (Fig. 3) o< fye -1
RARET LI, FREsEREchs. FFM
Raggo CT {go CE X 541, EEoo
Bwm Lz ind, 3 A E» EEo vascularity
&> TR T, CE o2 bzl L%z 5
% vascularity LHBMED A - 72 (Fig. 2). L
L, vascularity (7% ML, AHBY g
b & -t NESE OB D DM 1 5 -
SR TVBYW S, AN O I o it i & ook
MiEE & A TVDizhh, CTA CikEh Ty
Zh, HBELARVCEHD -2t Fi,
vascularity &, AN MG ~BITT 58 L
DECENK ETHE, 2RI FA—FKoFER e
%. —75, Bl CT CHrAHiamE» SR & 75 5
Bihg, MRS IIESOLY:, L E LT
27, CTA CTRmioBELBEL%L, [0
P> blood space' mHHCH BIE »HD F5C
B5. LrL, WIFhiSHholREa &g
B,

Hig CT v CE T4 2EREE 5 (1)
i, EELY oFMLim, mErEEchs
& CTA THEEB S hizhy, Boici, &
F S 5 5 V2 Dynamic CT (2 Xk o T
HATEE &7 T BP9 Ui, cheol
&b, BUEDRT, WS Lokl © x4,
APV —= v 7L UTEEL D,

Irfiasso CT #Mricwsids CE o B35k L
T, BWECB Lo acicd, Makoln, M
B> vascularity PHEGE T B o L p2E0F bh,
vascularity O HESEZIRE O B2 e 2kt 5,
¥ro, FMilEfE Tk, CE w ko, WERIC
Z 0 e W EE, RIS X OV F IR
DS 2 it T s WEL BB, Zhb
2T OB Snc i+ 5 .

CTA oMz >wvwTd, Wi



IEfn564E 2 A 250

Shiudic bic 2, JEM 2 (Fig. 4) oz
RIEF@HE@ 5 hiul, B TNSIORE E CHl
HEh, ERTERECHECHFST AN D
HrEZLRD.
VI & 53
CE = X % firiifiars CT o 2%, B
vascularity DFREIC L T, Bl CT To{E
IRIREE & SRR T Tz — v R L.
CTA 11 CE o ffiricfziry, CE Fio@sn
HETE A vascularity |3 CTA o vascularity
EHEBER B oo, HEo T, CE HBogEs bEEo
vascularity 23fiECE, “hic kb, EEOHR
BT O A REME LR S hie.
(FHXoBERHE0E A KIREE S S Lo §539E A
AEFEBHRFES KT BRL L. TREHEOH
BB R ML T, )
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