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Utility of Bolus Dynamic CT for the Detection
of Hypervascular Malignant Hepatic Tumors :
Mainly Referring to the Comparison with
Delayed Phase Contrast-enhanced CT

Hiromichi Matsuda"-?, Kimihiko Abe"
and Patrick C. Freeny?

In order to analyze the usefulness of dynamic contrast-
enhanced CT, 84 patients who had hepatocellular carcinoma
or suspected hypervascular metastases were studied with
conventional incremental dynamic CT (CID-CT)or double
helical CT (DH-CT). Delayed phase contrast-enhanced CT
studies were consecutively performed in all patients. Thirty-
six of 84 patients had malignant hepatic neoplasms ; six had
hepatocellular carcinoma and 30 had metastatic tumors.

At first, the detectability of hepatic lesions was evaluated
with bolus dynamic CT and delayed phase CT. Dynamic CT
has detected more lesions than delayed CT. Some hepatic
lesions described as isodensity were missed on CID-CT.
Therefore, delayed phase CT cannot be eliminated when CID-
CT is performed.

Secondly, hepatic lesion detectability with CID-CT was
compared with that of DH-CT. DH-CT did not miss the hepatic
lesions picked up by delayed phase CT and was expected to
provide excellent detectability of hypervascular hepatic neo-
plasms. In addition, first helical CT showed most hepatic
lesions as areas of obvious hyperdensity, while CID-CT did
not show their correct vascularities. So-called hypervascular
hepatic tumors, however, were not always hypervascular and
were dernonstrated as areas of iso-hypodensity even on ini-
tial helical scanning. Second helical CT was useful to de-
tect these so-called hypervascular, but actually hypovascular
lesions.

In conclusion, dynamic CT was helpful in detecting
hypervascular hepatic malignant neoplasms, and DH-CT was
more accurate than CID-CT for the detection of hepatic le-
sions and the evaluation of vascular lesion.
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JRFEPERHRE OFEAMERVEOK T, EBMIES A ES
JEHEBHEZMTOHLE o> TWh, EREFIEE OB SR
wix, KB, Wi, WeRssE, —MRICZmMEREgE Sha
bOWE L, FEBEDFOvascularity 23 % b D%
W, EHifadE, BEEMIEO X 9 %% MEEE O
ST R L, BICKEICBWTRESRRAERIESED
BENEB VI EH» 5, VbW 2hypervascular hepatic
metastases | A MEI L RN B0, £/, Bl
BT b AT E RSP R -TBY, TVT7RE
BREET VT REBEOHHREDEV R L #HED H
Bz, o DREEREIIBT 2B ECTOHRE it
BT 50ENHD, T P REATFI ALY & —
BT RLE T, Pattenb VSR BHTIER E &0 2
hypervascularfFEPERE AR (235 % bolus dynamic CT®
aEifiZ e L CB Y, IR ENE T2 8HMCTIZ
EWEL D B LR LT A, A[I%E% S 1E, bolus dynamic
CTOREHEEIZRI L, delayed contrast-enhanced CT & @ kit
EHUMIRES, oM7L CH S 2 M helical CT
DFFE S A7 D THET 5.

X - Fik

AR, 199292 AP H1994E 4 HETI VY b Uk
AT A TN 27— RN THFDbolus dynamic CT3H5 &
(Fdelayed contrast-enhanced CTOHGEAT S 7z, FFHIEHEE
& 6 Bl, hypervascularZzSnFEFIERIEE  BET8HI D84
BIT&H % (Table 1). FFEnfEfEEFOMERIITable 10 & B
D7ZH, 209 BCTITHEEREH M S iz b Did3061 (B
HEENE 4 61, ARE100, BHMIE4H, »VF/4F3
B, BEEKHIGRE 2 B, HIRPRBEAENE 2 B, FiEAFANE 2
P, SRELNE 2 B, tBEMaiE 1 61) Th o7z WEIRD S
Nigpipo 1A O485I%, WBEW, MEEEE MomEs
W b EAEREE % 58 BT RIS ko 72, FFHIBE 6 61
X, 2FIASFH, FdERC THBZHE ST
b, EREIFEE30B R, HEZIHONIZ0IE 5 Floi
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Table 1 Number of study cases

AL, NEE~——, BN Hepatocellular carcinoma (HCC) 6 (6)
REET— 5, B D IMLFRER Melanoma 24 (4)
DN HORIEFEEM L THIRK Breast carcinoma 21 (10)
(BT L 7. -

5 L7-CT#E 12, General Renal cell carcinoma (RCC) 16 (4)
Electronicsft#GE9800 advantage Carcinoid 5(3)
TH. Islet cell tumor 3(2)

WA kL, Eflprecontrast CT :
BB, EEHIDFE—T RIEAC Thyroid medullary carcinoma 2(2)

» 8 5 N —
X %, &ffDincremental dynamic Leiomyosarcoma 3(2)
CT, # 5\ |dhelical scan% v 7z Ovarian carcinoma 2(2)
double phase D& fffdynamic CT % ARSI \
$545 L7=. 3% Oconventional in- Testicular carcinoma 1 (0:
cremental dynamic CT (CID-CT & Pheochromocytoma i
T 5) (84B 75BN [iAT, FEA total 84 (36)
FoMEIEAF EEREAIL50 () : Number of cases with malignant hepatic lesions
— 180m1 % FH[#1.5ml (Fe ) D60F>
i) 35 & U1 ;ml (60;}) LAk&) TEA Table 2 Comparison between Dynamic CT and Delayed CT
L, {EABRIGIOHENLAF v~

! Number of cases
TR, 2 0 NICEFOAF ¥
VAR TH % LS 12L7 helical Hepatic lesion (case number) type 1 type 2 type 3 type 4 type 5

b W —
scantZ & % ~ 414 O dynamic CT Hepatocellular carcinoma (6) 3 1 1 1
(DH-CTE §5) 1, #EFHI150- Melanoma (4) 1 2 1
200ml #FHESmITHEAL, EAR Breast carcinoma (10) 8 1 1
h20Bb T & ) BIARBERLAR & LT 1 Renal cell carcinoma (4) 4
[@] H @helical scan%, fitv THEA P——— p i ’
B0 & ) PIIRBERIA & LC aremer
2 [ H ®helical scan % 47 L 7-. Islet cell tumor (2) 1 1
AL FEE S [ 3R 7 mm |2 52 Thyroid medullary carcinoma (2) 1 1
2 M E H30F LN IZ & fF Dscan Leiomyosarcoma (2) 2
#T LI s Pheochromocytoma. (1) 1
CID-CT ¥ 72 |3DH-CT# T 1%,
L0531 E ;‘-ﬂ LT3 :j Tl:f:ed Ovarian carcinoma (2) 1 1
5 Y e 3 2
phase @enhance CT (delayed CT) | total (36) £l 5 8 g 8
%, TmmiERE, SmmEiCTHRE type 1 : Dynamic CT is superior to delayed CT for lesion detectability.

type 2 : Detected number is almost equal, but dynamic CT is better than delayed CT for lesion conspicuity.
7=, type 3 : Both dynamic and delayed CT are equal for lesion delectability and conspicuity.
. type 4 : Detected number is almost equal, but delayed CT is better than dynamic CT for lesion conspicuity.
hypewrvascularﬁ?:ﬁ‘fﬁﬂi%ﬁﬂiiﬁ type 5 : Delayed CT is superior to dynamic CT for lesion detectability.

D¥|EIL, dynamic CT3B & U¥de-
layed CTIZ BT B FF&EORE LR BV, WENSHROB
AMCENZ 1 2132 AT 4 ATEE L7 (A%, 366l
2561). ENhTHHEVHELBO TEHOWELETHIE
Blix, SUEOBEBEE, 36Fld114]) & L THIRMIZEL LD
W CTREDNZ  RAADEHELE.

METEE, LToEB)THAE,
(1) EREDHET, FEMEWRE %A 53660Ddynamic CT &
delayed CTOMHIAE % B L, EFIZ & IZLUF DStypel s
B L7 (Table 2). %3, DH-CTIZ, first helical CT % 7
second helical CT® 9 B, HiHEEDEN % ot
HLLi.

type 1 : dynamic CTOHAYRZAE R I BN TV HHEH.

type 2 . BB 12T [ TH 555, dynamic CTTHIR
MICHES —BFo 3 » b7 A MATL D BHBEE 2 JEH.

type 3 . FREMHEEN RS T, BE-Foa FFA D
HA & A e 2245 2 W RE.

type 4 - BEHIFEIXIZIZA%ETH 205, delayed CTTHIEH
(I —BFo 2 > bR b Atk 0 B2 e,

type 5 : delayed CTDF AEEMEREIZBEN TV HHEH.
(2) 5 BeRm4E L7c36BIDFHE %, CID-CTHEATE: (2961) &
DH-CTHEATHE (7 B0) 25T, W& OREERHEE % Bk
L7z(Table 3). F7z, fi&®29%I+, 7 BJi2# HDH-CTA®

BARERSE #5564 %35
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(1)Bolus dynamic CT &delayed

R

CTOFRHABELES (Table 2)
CTIZ TEMAIES DD & i

36FERI 1, TR OHIERER A

el fE L2 % 169
Table & Comparison between CID-CT and DH-CT
Number of cases
(Total study cases) type 1 type 2 type 3 type 4 type 5
CID-CT (29) 18 5 2 0 4
DH-CT (7) 3 0 4 0 0
7z. L#H L, dynamic CTOREHEEDS Hype SACID-CTHE

FEOFEMIZ25FITH Y, Z @9 Hdynamic CTTHH S iz
WERUIET3299%, delayed CT TR S M 7oA BRIl
WETH o7z, A, BEEGDE/3661% % 14 TRl T
% &, dynamic CTO S DHRIHEED BEN S type 107364121
1(58%), dynamic CTASERFHHfE THEN Btype 2755 Hl
(14%), HHEES HHEED RS Dtype 3576 B1(17%), de-
layed CTOD J H3Hi i fE A AL 7-type 5% 4 B (11%) & 7% -
7z. type 4 LEHli S FERNE Ao 72,

$bb, dynamic CTANEE O FED 5V IZHEHFEIC
BT, delayed CT & W ENTV 5 b DAS36HIH26%5(72%)
TH Y (Fig.1), delayed CTAENRT V2 HDIEH T2 4 f
(11%) TH o7z, type SEHIE SNz 4 HliE, dynamic CT
TIRED BB AW 1/ S h T\ 72 (Fig.2).

(2)CID-CT £DH-CT? ;L8 (Table 3)

CID-CT2SHiAT & 17229610 5 iR 34 Tid, type 1D4E
BIA18%1(62%), type 2455 B1(17%), type 3452 B1(7%),
type 4137% L, type 5274 f(14%) T - 7.

—7, DH-CT#HifT S 7z 7 BilsPtype 113 3 51(43%),
type 2137 L, type 3234 H(57%), typed, SH L TH-
AR

Dynamic CTHHEIEE, fitHEEDOWT N TH > Tz
type 1, 20#IE&1, CID-CTOET29%741234%)(79%), DH-
CTOETIZ 7 B 3 $1(43%) & CID-CTORRAEN T W

(A)

Fig.1
(A)CID-CT shows numerous hypodense metastases.

39 years old, female. A case of metastatic carcinoid (type 1)

T4 H1(14%)FAE L2023t L, DH-CTEETI 1 613 2
T, @flditype 3LLEORETH - 7.

T7, R BHEH(G—8% AD#E)IZCID-CT, DH-CTH#
AT Sz T Pl TIE, WM DS D IEHE 2 M
BIETELWVb 00, 745 FITDH-CTO L DN 7245
iR, HiiEEH T 5 LFFM &N/, DH-CTTIZ,
hypervascular 22 [E55 D55, first helical scan D HEIRERLAR
THHBE 2 IR BE LT S D 2 L% o 12 (Fig.3) 2%, 1t
BHvascularity D2 LW EZE L, second helical scan @ FfJk
LA T HABE 2 IR RE | M S 7z (Fig4).

Z &

FERERIVERZE ORI AE, HiHBEIA L I1Zbolus injection %
W 7zdynamic studySEHITH L Z &, kLD X <HB
NTWEYY, HEiZhypovascular 2B IFIES Clk, K&
D2 H % F2E1 —2ml Tholus injection L7455, A BG
%49 2 4L ®Dnonequilibrium phase (JEEHAH) 12 & F%
AF¥Y 3 HIEILIVERE - FOaL A MY LEA
L, HEEGEICENREEI M ET 5L ShTnaY, &
MUZH} Lhypervscular 22 fFIESS T, AR — 7 A9 AR
14920 ~ 60 OBIIR BEAL I BV TR I S h b

(B)On the delayed enhanced CT, Most lesions are slightly enhanced except for necrotic areas, and this finding resulted in decreasing the

detected number or conspicuities of hepatic metastases.

R 84E3H25H
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(A),(B)CID-CT

(C),(D)delayed enhanced CT

Fig.2 59 years old, male. A case of metastatic gastrinoma (type 5)

(D)

CID-CT obtained at the cephalic level of the liver (A) shows multiple hyperdense metastases which are identified as
hypodensities on the delayed enhanced CT(C), although CID-CT obtained at the caudal level of the liver (B)shows less
hepatic lesions than delayed enhanced CT (D)because most metastases are enhanced as isodensities.

(A)

(B)

Fig.3 44 years old, female. A case of metastatic thy-
roid medullary carcinoma (type 1)

(A)CID-CT shows hypedense lesions on the caudate
lobe and left lateral segment. In addition, several
hyperdense nodules are seen on the right lobe.
(B)Delayed enhanced CT does not demonstrate those
small nodules on the right lobe. Metastatic lesions on
the caudate lobe and left lateral segment are also
obscure.

(C)First helical CT obtained 3 month later demonstrates
multiple tiny hyperdense nodules on the right lobe.

HARERSE #s56% 35
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D0, FNLEOIETFMA (I PIIRBERLH) TIIIESEA
DIEFERIHwash out 2, FFEEATMRAY S A>T E 7=
ACE D oy 2R3N D (FIRERIAR) 720, BERATE~
R IZA L L, SEREICRoRELREELELTLED
WREMED S . Bressler 521, hypervasculariFE P IFFIES
D39%H dynamic CTTEHRE L E L, T OOMHIZITHE
HCTEZEMTE v E L, DuBrow 5 b JLIEIFZD28%
Aidynamic CTCEREIZ R o/ b HE LTS, LA LS
MUZHf L CPatten 5V, FEFDdynamic study & ) A% + >
BIEDE A I TR T AL EAR Y v A RET S
ZLIZED, HHCTTHRHSNAWELREE T L1k
EAELRWELTWA,

bbb NASHEFT L 72CID-CT b Patten & D ik & (2T FIAE
TdHY, EEAKR— 7 AFEAMERIF L v IRV
R A ® v Y ZFBEL T D, U &) 4[] Ddelayed
phase CT & DHET HIREDEWIRILEEE R L T 575,
[6]HE 2 Bressler 5 s 45 & 9 kAL LIZLIERD 5
N, B7AZAAT 2 M Dhelical CTIZIX X ) @V IR EE,
i REA IR S e,
(1)dynamic CT &delayed CTMDLEE

B BRI E AT RE T d - 7= ABE25112 331F A dynamic CT
DipkttHhidelayed CTR K& Ell-7Z &, 5 B8
L 7236 BI DB AFEIM T b dynamic CTAMERL TV A L 3N 5
type 1, 2A572% % 58722 & A5, dynamic CTASNREDH
i, WHIZEE L Tdelayed CTICH - TWa Z E AR S R
7. Delayed CT T, WED—EE /3 eFrdmgr 5
THIENEL, HENDOEEROBITERET B, 1

ER84EI H25H

(B)

171

[Th

F Iill
Ny . B

Fig.4 66 years old, male. A case of metastatic malig-
nant melanoma (type 3)

(A)First helical CT during arterial dominant phase shows
several hypodense lesions in the liver.

(B)On the second helical CT during portal dominant phase,
those hypodense lesions are more obvious than the first
helical CT.

(C)Delayed CT also demonstrates well-demarcated
metastases, similar to second helical CT.

\CFLIERR R AEN C Z O AT o f2. 7272 L, Delayed
CTOREPEN TN D LEFli SN Btype 4, 5H11% 2588,
IS TXTCID-CTHATHT, WED—EA SRR 2
HENRTWZ L2 b, CID-CTZ T 2854, HHMCT,
delayed CTOWT WA BINT AOW 4 L&z N7z I
Z Tdelayed CTORTRIHES O BB §5 9 2 TEEL
HRERMET L2 EHFLIELIED ) 5 HOCTHREIZBWT
delayed CTZAMGSRE L) OMEIZIE, F750FROK
HhdHh s EBbhi,

(2)CID-CT EDH-CT Ebiix

helical scan % FlIH L 7-FFCTOF LS, HERDOCID-CT T
B/oleho 2@ b7 2BIIRIERAE, PRSI DO
WASRER ZETh DY, BIIRERLHTIE, hypervascularffF
JERE AR E & L CHHBSE LM S, PIRRBALAR TIIATFE
BOLINYARXY MDY= 2 IET B 72 Z I HNEE A
BB 7 (G FE L Hi H S B, Delayed CTIXFHGAHICIT 5
WizD7-0, HELOBEIIMET, MEoLsLEE3E
Bah, MEOIALEFIAIPETFTLTLIEIBHELS
vV, CID-CTd, FF&k% 2F v 750|272 PRREII,»D
HDT, BHIREELARCTHIMG L T O BB ILFEHHEL <12k -
TLEW, A9 4 AL o TMRBIEDE DL, B
REUCAF 2T &2 o TV 5.

Db L7z 2 A (BhAR BEALAE & PIAREEGZHE)
helical scanTld, 7 #il&fd5delayed CT & [Al%0> 2L LD
BRHBEERLTBY, TNITTCID-CTTEREICHE Sh
LHERDOE D o 724 MEIES S, DH-CT Tt 2 oW
N TR SN2 TRV E Bbh.
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& ORI RE & R I BT 51243, [ CERIC T+ 2
IR OBREFLE TH L, BEOHHBHRHIREOM
B, FRPOMREILETT L Twikvds, CID-CTHAT
%3—8% AICDH-CT %47 » 72 7T EFIO LB TIE, 7 6l 5
BITDH-CTDJ A MESEORH, FliHREIZ L TV 7z & 3
Sh, SHMERYICEATREREE L Bbh:.

Hypervascular 22054, BIIREFDfirst helical scan
THEZEREICHH SN ZEDS{, ROVEELEY
B TH B25, SIS & - TILMEEH Ehypervascular T
> THEIRBEMAHDCT THRE IR SN B I EHH D,

F 72— RICE MM L Wibh B FFIES T b EBRICIRZ M T

HLIZ LTI i-P‘#;\sz\ ZD LA iFHEOKRHICIE

e SN Ve e &0 D S e Y o LA V=

second helical scan23WL %2 & BNz, 4 EjfEfT L 72DH-CT
T®, first helical scan'C 7 9 3 A% F 72 (IR AE & )
EINTHEY, F/ACID-CTHTHHL 2N @JWK*E%B—LWE L
TWAHATA ATHEVRREL ZET HEFGLL16T
FIELTz. T &9 %2ATRAL, hypervascularfFEMESS & 19
115 #2512 b hypovascularie & DA 7 { o\ 2 & &RIE
LTBY, EMIAS LA ENHRaEIcZ o
&9 BEmASRD 572, £ - T, hypervascular [FEMNELE AT
FEDNBIEFITH, first helical scanD A 7% & T PR ERIAHE
T %4second helical scan® JifT 3 A& L&z b7,
Freeny 521, FHlfgsE b IE7 ¥ 7 REEICRZIED L 0
DLV EHE LTV A, ZHIECID-CTOR ROAD b
W L72bDTHY, EEHRERRL R MM ODH-CTT
I3, first helical scan Cigd S5 b DOH %, Fko
BB 2B L CTIE S SICHEI AL ETH B,

WAE, 7 A HO—EH O TIRIERCTREZIC B W TH
#CT, delayed CT%Z§_THHEL, CID-CTZ f’ﬁihcllca]
CTOHERATL TV 5. M, ThHTRTERETS

EHRER S ), BEOEBMELHZ, 71V AHKD
W2 CEES TR 2 CREL ZV. BIEDCTOHRERERT
FRDL A 638 2T, BHICT, delayed CTOWFALA>% 45
THDIIREGE L VWb L. Lo L, CID-CTE:
IIDH-CTOATIE, BHICKELREL LFLWwELT
b, HWZWICET 2EHRRONTLE . HBHCTICB
VAEIRAL, Hilm, BERERCS OB E R S o £ —

FNVTA—THHAAT-DEBL)HLLTH, WEOR
DAL OTENBIZ B E T 5% 5, delayed CTE 7212
late phase enhance CTIZ P REZ R Y fE1T$ AN & & §EHITE
ZTW5b,

B/

1. dynamic CT!Z, CID-CT, DH-CTW§ o)z Huw
Td, delayed CT & V) B iEiHEE, fHAERA LT/, 72
2L, 4HOCTHZ Tdelayed CTR 4L 5 A%, &5612
R DLETHS.

2. CID-CTHIATHIN15 % ITREHFIREER 2 L7245, DH-
CTHEATHITIE 2 HOWTF - CRESE s h/:, £/,
F—REGI DR L DRSO TS, B 55 IZDH-CT DO
REASEN TV /2.

3. CID-CTIZHE A IEH MR, BIRIMITZE B LT
WinwZ EDSHnEk Bbh, 5L EIREICHET 5121
BREMAEASEH TH o7z, 72, hypervascular &IFIEN S
JFFEMIER T b, FEBRIZIZhypovascular ZIREA A 2 A 6§
FELT.

4. bW Shypervascular EHHFIEE O 2 (Xdynamic
CTHARTURTHAH%Y, CID-CTIZREL %<, DH-CTIZ
ERRIEE, MRS S A LEZ SN,
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