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Detectability of Hypervascular Small
Hepatocellular Carcinoma by Dynamic
Spiral CT

Tonsok Kim", Hiromichi Oi¥, Takamichi Murakami?,
Masaki Matsushita', Haruyoshi Kishimoto?,
Syoudayu Takashima?, Hironobu Nakamura?®
and Takahiro Kozuka?®

Thirty-one cases of small hepatocellular carcinoma (HCC)
under 3 ¢m in diameter underwent Spiral CT with bolus
injection of contrast mediurn (Dynamic Spiral CT). Dynamic
Spiral CT was compared with CT after intra-arterial injec-
tion of iodized oil (Lipiodol-CT). The detectability of 79
nodules of small HCC on early phase images of Dynamic
Spiral CT was 49.4% (32.6% for those under 1 ¢cm in diame-
ter, 58.3% for 1-2 cm, 91.7% for 2-3 cm). The detectability of
small HCCs above the hilum of the liver was better than that
below the hilum. Five lesions were detected only on delayed
CT images, but not on early phase CT images. Dynamic
Spiral CT is useful for detecting hypervascular small HCCs,
and both early phase and delayed CT images must be
obtained.
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hypervascular 7 /N HUIEIEE ORIz 1E, S 2% o fk
% v 72 Dynamic CT Iz & D, BiIREAHHIZ BT 2
MG DG % & 5 2 2 N T2 L350,

Spiral (Helical) CT i3 X M ERK & #1285 2 8k i1
MR S A, 7 — 770 ARl 112 M ) 1 B D X i
HHETH N, PERD incremental CTIZ L T LY
RLIRE ] TR WP DAL TERETH B, T b DT
(4, table sliding rapid sequence #:12 & 2 #5451 bolus
injection % ) IFF I 4= K O Pd%: T3 BPRANF & S Tk -
7z IFEMNEIE 4, Helical CT C X 2 8% T3 s i i 1o i
TERELTw3Y, 4EFE2E) 4 F—- B CT
(LLF Lipiodol-CT) # gold standard & L Cleig4 2 =
iz &Y, Spiral CT iz &k %40 Dynamic CT 2B+ 53
hypervascular 7 /NI o fa L BE & Fsd L 72,

MR L Fik

1. % 2

MBIL 1992 47 4 A 55 1993 47 2 H o [l K BRIEAS b
T, BENFAB L CT, MRI, meisss, IE——7n
=2 & D Sem LUF o AN & 2l & h, ) et F—
Nz I EIRZER AT (Transcatheter hepatic  arte-
rial embolization: TAE) # 47 L 72 31 s #1 (58 14 26
B, B S B THD, B OERIT 4-T4 % (P
64.9 %) THDH. BREWIC BT B EE O B 10 41,
2 HEHT T, 34K S M, 4AHEILL L9 TH - 1o,
2., BEFE

CT i 12 Siemens #: %! Somatom Plus # i/ L, &
sl iopamidol 300mgl/ml (4 A-¥3 o> 300 HAL
T.—1) > 7) F7ziF iohexol 300mgl/ml (# & =/ v— 7
300 8 — B H) & w72, Spiral CTic & 54
Dynamic CT ki3, 80ml DEfME A > P 77—
12T 2ml/sec THili & ) BEESHEL, H AR 40 4% &
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0 24 PO 1k oo Rl BF Bdg & 0 BAF mnis #sg L,
ZhEeflicitifirL, FHMEE L2z, )b 16Blicx L T
13, EEOHIR LR TH B4 5 58I FHERRY 217\,
I EMEIAEE L7z, Spiral CT g4z X e —
L0 10mm, 7 — 7 RS HEEEE 8mm/sec, W1 A R [H]
FE8mm & L, 23 274 2D HHEE 252, 42X
AR, EERIZ 120KV, 160mA TH - 72,

DA F— 2Bk E D EAL TG 1 KBEIT S
#l, E¥EDNALIW, HAZDHAIH, I3 X2 H, 12
BlThY, FHLAL) EF F—Loiit 3-20ml (FF
86ml) THY, VEA F—LEEAZKL L7+ — 1Ml
KIicT TAE #47->Tw5,

Lipiodol-CT i2 TAE #47- 72805 L F 1 # ATk
wLiz,

3. ®EFHE

Lipiodol-CT # gold standard & § % 7212, TAE %
f1- 723 0o CT ic THEEE I Lipiodol D434 h i &
72 KD &4 % 4 F Dynamic CT & Lbi L SFi L 72,

Lipiodol-CT iz Tt & #1172 [EE54E 3em LUF D JE 4 %
MEEFE lem LAF, 1-2cm, 2-3cm iZ4r$H L 72, F 727 4E
I & BHREN SR BB f2ic, BMEE & MIRA A
BORMEN TV D 2T 4 2% BRI IaM & BRIz 4% L
7z, FWIAIC B D BMEE O MYLYE L LT, BEIPFFEHIC
o L TR I S LA EES 2 Hyper, SEi % CThiH
SN - 72 # Iso, RBEEE & L TR S Lz lEsE 2
Hypo &4 72, IEBSEE & BEHLBE, TFAEdBAL & MY+

W45 & & biz, B 315 5 Hyper O JE 50 El1E

EhE s UG, AL S iz 16 Blod IEHEIC
DWTIE, WA 51T 2 BB & FLIOIAH & ek i 5 3
U, MEEEE &R R B L, & 5150 & tiic B
1T % BEUE & i L 72,

RLIFIC 51T 2 IESSEE & MU BE B & OV AEHRAL & e
BE, BRIAAHIC B0 5 BEEEE & MRE ORI DWW T

Table1l Correlation between the tumor enhancement and the
tumor size on early phase CT images

Table3 The detectability of small HCCs on early phase
CT images

Tumor position Total Tumor size

0-1 cm 1-2 cm 2-3 em

Above the hilum 67.4%(29/43) 54.5%(12/22) 71.4%:(10/14) 100%(7/7)
Below the hilum  27.8%(10/36) 9.5%(2/21)  40%(4/10)  80%(4/5)

Total 49.49(39/79) 32.6%(14/43) 58.3%(14/24) 91.7%(11/12)

Table4 Correlation between the tumor enhancement and the
tumor size on delayed CT images

Tumor size Number of tumors Tumor enhancement

Hyper  Iso Hypo

0-1 cm 17 ) 0 15 2
1-2 cm 9 0 3 6
2-3 cm 7 0 2 5
Total 33 0 20 13

Table5 Changes of the tumor enhancement from early phase
CT images to delayed CT images

Delayed CT

Early phase CT images

Hyper Iso Hypo
Iso 7 12 1
Hypo 8 5 0

Cochran-Mantel-Haenszel #%E # 41— 72.

Tumor size Number of tumors Tumor enhancement

Hyper  Iso Hypo

0-1 cm 43 14 28 1
1-2 cm 24 14 7 3
2-3 cm 12 11 1 0
Total 79 39 36 4

Table 2 Correlation between the tumor enhancement and the
tumor position on early phase CT images

Tumor position ~ Number of tumors Tumor enhancement

Hyper  Iso Hypo

Above the hilum 43 29 13 1
Below the hilum 36 10 23 3

FHE T4 1 25 B
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Lipiodol-CT iz THi & L7245 3em LR fES; 3 79 &
HIiTH -7z (EE lom LT 43 K585, 1-2cm 24 #56H, 2
-3cm 12 #54) .

ELINAH T Hyper T4 1, Lipiodol-CT THi & 1 4
o T2 MEEE e b o, BRI TSR KE T E
Hyper @ i35 5% % 4 - 72 (p<0.01). R M4z BT 3
Hyper & 7 - 72 JEEHfG HEE, £ 3em LT o il 355 4K
Ti349.4% (lem LT T326%, 1-2cm T583 %, 2-
3cm T91.7%) THo72 (Tablel). FMMRAE LY
L R He~EEflIC Hyper @EEH %4 - 72 (p<0.01)
(Table 2). fFAEEMIIZ £ 2 Hyper & 7 - 72 lE5 DRy HEE
[EMRAR L D LEEH T 674 %, BMT2T8%THY,
iz B O BEEE lom LLTF O I EE)7 9.5 % &K - 72
(Table 3),

g HHAH S & 4172 16 9 T Lipiodol-CT (2 THiH & L7z
% 3cm LUTOIESE L 33 #5801 TH - 7z (HEHFE lem LT
17 %5, 1-2cm 9 585, 2-3cm 7 #%H6). Mol T3 E
LR AR = v E ¥ Hypo DI 5% % 5 - 72 (p<0.01)
(Table d). Z o 33 4% % FIHH & wpibisE & T 5 &
FLIAAH T Hyper £>2 M 0140 T Hypo @ JFF#lll B3 1= L 89 1y
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Fig.1 6f-year-old man with hepatocellular carcinoma. pre-contrast CT shows a hypodense
lesion in S8 of the liver (A) The lesion shows a remarkable increase of the density on early
phase CT image, and becomes hypodense on delayed CT image ((B) and (C)). CT the day after 755N 1 (2345 L IEESEE 00 /) 2 W iF
transcatheter arterial embolization with injection of iodized oil via the right hepatic artery N DM D TR T d 27,

shows dense accumulation of iodized oil in the tumor (D).

EEINBF—FIRL L DIE 8 HHT (1-2cm 4 51,
2-3cm 4 K5#i) We>7: (Fig.1). * 72 5L T Hypo &
LT S e 15 O a6 2cm) &, T
Hyper 72 1FH T Iso & FLHIAH T 25 & 472 i 45
I3 7 &5 (lem LUF 3 #5806, 1-2cm 2 #560, 2-3cm 2 4%
i) @iz, FUAH T Iso I T Hypo T 1) gl
MHTHOAAM S L ME% % 5 K5 (lom LUF 2 #86, 1-
2cm 3 AGHEN) WDz, FUAH, MeIAH & L1 Iso THEH
SNAeh - ZNEEAT 12 58 A D, FALIE T TNEELE
lem LI TH - 72, FLIHHI T hyper & 2 v (3 1 W T
hypo & U S Wb IF T & 2 If5513 20 k56 (60.6 %) Th -
7z, (Table5),

AT E SN TWRD, ol
TL1 AT AN 0#3 72w 3.
SHEL, 1 MME L T4
DWW L WEETH 57250, S +8)
IREMNAHTELZ B EHTE LN
[E R AYH - 729, Spiral CT Tl
1254 2870002 1/ kv Ehs
_ WAz &Y, Wk g+

= ES

JFAINEIE I AL CT TIHGRERE L TRLONE Z &
L, WMEBEONS LD TIRERIERHIFEYE o
partial volume effect D7z cHiR S AW Z LA %\,
HFa I dE 313 & A CBhIR LA TH D, i ¥ o bolus
injection % J \» 72 Dynamic CT Tl R L0 L 0 iy
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L, WA TIahEED & ikl o
wash out, F &k FIEW 9B~
FIDRIMGE & O s ERIORAIZ &Y
ARSI & 20 D), Z ooy
Lt < 8 — 2 IR O B i
Wi JF MRS /NS B 4 R 1 35 v T
HHTHD E STV ED
SRIZ BT B o £ By
& L7238, BREATAIC 31T 5
WMWY % L L 2 B2, W
#il @ bolus injection £, &Kk T
R B #4795 MBS R 2,
Z @ 7z  table incrementation i

20 B0 & BRI 12 1 M N ASE - T
TR Bz, IMFENEC 72
WiZATH IS E B Z b b9,
Lipiodol-CT i3V &4 F—®IF
FRE D EALSA CT #4795 Hik
T, ) B A F—ILH hypervascular

Lipiodol-CT & [alBgiz /N #il IR o> A

A AEEDIRYE MR &2 F CT (CT during arterial por-
tography : CTAP) ATz a3 Twa, HRL
DV HIRIE 39 82512 DWW T Ot Tld CTAP o#i i
#4403 87 9%, Lipiodol-CT 12 72 % Tdr - 12 AT %1 2e
272E LTWwaY, 4 a kit hypervascular 7 3l e
fE o RE O R & H 9 & | 72 72 8, Lipiodol-CT #

gold standard & L 7z, De Santis & 354 Lipiodol-

CT T 3em LLUT /NS o # HH3#1E 92.5 9% (25
FEH/27 #51H), Blem LT CT100% (8/8) TH Y,
kR I Lipiodol-CT # gold standard & 4 & A7t (d A =
WEHZ B, L Lo ibZe N2 hypovascular 7
Z r#H % <, Lipiodol-CT T3 # th & ALz ¢ ¢,
Lipiodol-CT # gold standard & | 724 [De T, &
AL MIEREIZ DV TR S Ty wEEZ L
5.

De Santis 53, Hiili CT & conventional scan iz k 5
LJZEE; CT #fta7-M I3 88 3em LLF T 50 % (12/24),

Flem LIFT0% (0/8) 'C“J‘)OL&.L'C'«‘%Q". Zn
t g4 2% &, Spiral CT 2 & % Dynamic CT (3£ 3cm
LUF ol ik Tk ibadiid, SO A CRISE T2F 4

HAEE i 4xik 55 % @55 %



Vs, BRI G 15 S AU RS TR, LA & e AR & G
FTaE, g LD LENERER L, £/, Flom
LUF ootz T w3 2 & h¥0hr - 72, Ziudl)
DRAEEGAD T ORIz & VIR IF & e L 2o o> 5
ZbtnrvwikiERrrszonbdlosHtF 2 55, Oha-
shi 53 Incremental CT |2 & % 52 Al 1B 4G 28 Fhi4h
b Z ¥ 4~ Blh L L 72 Dynamic CT 5 UHIC 8w T

£ 3em LUT /MR OB AR AT 75 % &, 4Rl fi
FERLEDLEOBIEEThH - EWEL T2, Zof

th& L Tid, Ohashi & OKES T3 x4 30 fE49 36 H5idi
(2-3cm A% 14 &1, 2em LU 2722 8511) o 9 H, 2541
HHIEIETH D), e ORI O RIS RO/ 2 Wk
B Zdroteizh 2 L5,

Al IC 354 T, Lipiodol-CT T# i 2 41, Dynamic
CT THINTE e - 12 h% - 2B LT, T4
RS SN IR RAH 2 5B, KISIERH O AGERE,
WAL, Hovbilh s 4 2 > 7ol Ez sh b, 4o
Heat TIX FUAH & 55 A i A B B 2ml/sec, A
80ml, ARG 40 F Lz B L D R~ ofseiaG & L
725, FOERHEE S A I 2 TN RN TR O
HEAIEC, ZHEMIREDRIEIC L Bl & F L b,
FRCEE lem LT ol THiEE TH 722 2 LD, & n
MEH5IE & Z DB RECEZEZ LND, ’f?‘fiﬁi.iiﬁllﬁ:‘)&
HEE, AR, WovhiG g 4 2 v rofimibic L), il
A L A H ), SHROPETH 5.

72, AXxwrHmMEEN»L»EREFRU,LDEDL
LEBIRT A2 Ep L v WD H 2, CT & RIS IFH
Mg 2 7 ) —=> 7k L TEC VLN T v 583k
AR TR T 255 2 & 7 ) 3 vwized, £1F Dynamic
CT #Hifllh b0t & 32 2 &1 X 0 i 2 A2 47
25,

S 50 FUUH X i o Mg iz BT, B T
SN, WA T ZAGHE & L THE & e EEE A AE
L7z, ZofE L TRIAHOIED 7 4 2 > ZoAil
F 7212 EE ) vascularity AT Do v 2 L e B AT
HZ LB, ZHLDMEENV S W H T2
Dz H M TH B L F 2 BV, F Fu A o g 3 A
g Tl MRS DI FE (Lo Wi % 7R3~ % high  density
ring A E N B Z EHH Y, FMmAEE T A in, B
:??:’C“I;t peripheral low density 25N A Z EA7h B L &

y MEEEDFERI AN LIED & E 2 Ll s 09,

Sp:ral CT Tz X #E— 48, 7— 7 WizEhsips %
252 &2 &) WAL oo E, PelRRip 2 LT B,
X M E — LW8A & 0 T I AR ) o 22 [ 5 Wk fig A &
(b, SN WHIMRTT 5, £727— 7 LR EEEHE
W AR e 22 [ REEAT & { Ze B AT, BRI Ak
(% 590 Ao ClEFMaek i g s s k)i
T — 7 NWES Wk % 8mm/sec & L, SN % L3708,
X#e-—-24#% overlap &4, X#iE—aAli% 10mm & L
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7z, EUITHEEIROBIEATRETH D, #6 zmif% L
REFTH -2,

Spiral CT iz & % Dynamic CT i hypervascular 7¢ /s
FEasE ot 5, F 2o Z, ST
it S dr - 2RO U A BT nizdic M--!a"i'-f H0,
F BN LD 2 EZ S5,
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1. hypervascular Zc/MF#ITBFE O IC Spiral CT #
JHvs 72421 Dynamic CT #3547 TH 5.

2. FUMHTHM I N h - 2EEO A n i,
D EEW D 72 I W O b T H B,

3. G, AR AGEE, g A 27
DI ALATHIETH 5.

Jiifi 4ix

e [
1) Hosoki T, Chatani M, Mori S: Dynamic computed
tomography of hepatocellular carcinoma. AJR 139:
1099-1106, 1982
Kalender WA, Seissler W, Klotz E, et al: Spiral
volumetric CT with single-breath-hold technique, con-
tinuous transport, and continuous scanner rotation.
Radiology 176: 181-183, 1990
3) WINPKER, bz, i, il
#17F % helical scanning CT @ 47 1 1%,
654, 1992
4) Araki T, Itai Y, Furui S, et al: Dynamic CT den-
sitometory of hepatic tumors. AJR 135: 1037-1043,

2)

oA R > R WS
i JC 37 ¢ 649~

1980

5) MR- NP MR R Sokd, #n 1991

6) WNERER, #ilkl2, 54—, b Helical Scanning
CT oo BIES~n B A, B AR a6 51 0 942-949,
1991

7) Ohishi H, Uchida H, Yoshimura H, et al: Hepatocel-

lular carcinoma detected by iodized oil. Use of anti-
cancer agents. Radiology 154 : 25-29, 1985
8) HRCiZ, WK, FAFES, M Early HCC # &%
e/~ Y I A0 N 0 T 2 W — il DR 1) D 2t ﬁ%ﬂ CT &
JEA F-nCTdilE— HAE 2551 883-
891, 1991
9) De Santis M, Romagnoli R, Cristani A, et al: MRI of
small hepatocellular carcinoma: Comparison with

US, CT, DSA, and Lipiodol-CT. J Comput Assist
Tomogr 16: 189-197, 1992
10) Ohashi I, Hanafusa K, Yoshida T : Small hepatocel-

lular carcinomas :
in detection and evaluation. Radiology 189: 851-855,

two-phase dynamic incremental CT

PR T4 7125 H

1993
11) Ze8pdeds, o5, sERBESE, b ~) A0 CT ok
BEOYNE7E—Rih i oy 22 Ml ar e o dfiili—, 0 AREE 4
st 52 1 1540-1544, 1993
19



