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Utility of Dynamic Computed Tomography in Liver Tumors
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Twenty-seven patients with clinically proven liver tumors were studied by the dynamic CT scanning
technique: 14 were primary hepatic carcinoma, 12 metastatic hepatic carcinoma and 1 liver cyst. Ten or eleven
consecutive 3-sec scans (Varian-V-360-3 CT scanner) can be performed, giving 30 or 33 sec of uninterrupted
data collection. Dynamic CT was found to be useful in recognizing following points: 1) vascularity of tumors 2)
altered hemodynamics due to portal tumor thrombosis 3) vascular pools 4) capsule of encapsulated hepatoma
5) small foci of hypervascular tumors 6) ring enhancement characteristic to metastatic hepatic carcinoma.
Time-density curves were found to be useful in evaluating hemodynamics, but had their limitations to
differential diagnosis.

1. Loz Table 1 27 Cases with liver tumers
19774 Hacker” 51 X o ThA® bhicEEA Diagnosis Primary organ. Nﬁﬁﬁ; of

D EHHE S L OFGHERE scan 12 X5 dynamic s —
computed tomography (L\F D-CT 2@ i, Cholangioma 1
FHERBRBICH LT W FR Chr 0 # SElblackiar 3
HIOES . Lo UIHREIR © BEIRAYA i 1 i 2
PWTRVELTAEL IR TR, Dk Hepatic :t‘:::;l:h f
JEERHEIE D 5 LIFEREHRZT D-CT 247\, 1M metastasis lung 1
EEFCOBIRME L EE R LIRS T 3 mamma 1
KT contrast CT &% X O MmATEIEBAYBIZE D kidney 1
2 R oW TRE L, o 1
Hepatic cyst 1

2. XHKELELUVICHE

19804 4 A X D 814E 3 A ¥ CRIEHEL W » TEE B LU HFRER 1 ]l TH B (Table 1), CT i3,
Ui FFERMRZE2 M % S8 LT St L je. Varian-V-360-3 CT scanner %{ff LT, slice If
T O AR, R4, BRETEI2E lem, scan F§fd] 3D, scan [HIRFRER 0 B C308bN
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(1 #033%0R) it scan 24T\, I HIC 447k
WL 5% Iscan JEnL 7z, scan PHAARRRIL,
EEFIEABRIAY 8 ~10MNTRE Lz, #EEHIE
A, Meglumine Amidotrizoate (Angiografin)
50ml %194 — oSN & - THiEEIR X B
BhEARE TITV, EAJE 132.5kg/em? L L,
scan f7{Bi%, MM CT %BE I L TRE L.
¥ o IfTEE A BT hicwie, TP, FFEE
B, FEBIR S & O MR D CT i % Y
WlI5E LT time-density curve % {EF L 7. [EE3
o CT {HJE, WEEedr &4 HEFELe
F 7 WER CfF o 7o, D-CT @0 @I HE 13,
HifHE scan 12 X 5107 L11E/{E % time-density
curve 7 618 5o mATEIEC b & 37 TEIIRE
ESEEI W LR & e, mfE &R E R R
& Ll U in b3 IR LR BZE L.
3. & B
(1) D-CT fgiz2\~T
2160 FFIEEERZE O mEEY Lo FiR &,

D-CT {523 X O H Sl X % contrast CT {§

(LI CE-CT {g20g3) & DIl LickERI,
Table 2 iR Lz &30 Th 5, WEOmMERE
oW T s &, mEEY & D-CT OBk
T EHEFHEEO BE L3 X B Lo,
CE-CT &L fiBIARE ThHotz. Fic DCT o
EYIRAE SR B M DO KR b DA BHERHl
HEhizh, CE-CT Tvirfiiishich ot BF

Table 2 Comparison of angiographic findings
with D-CT and CE-CT findings

angiographic No. D-CT CE-CT
findings Cases | image image
. good poor
vascularity 27 correlation| correlation
tumor vessels 26 15/26 0/26
small focus below
9 cem 3 2/3 0
capsule of
hepatoma 2 1/2 0
altered hemodyna-
mics due to portal 2 1/2 0
_thrombosis
vascular pools 2 2/2 I 0

BAREZRERE2ERE 2k Hm3E

Ml OBERE GEGI 1) REBMEICE H/NE
B GEMS5) 13, D-CT oBjjkcik< Hh X
h, Bijf CT ® CE-CT RCABRT b i
By sz e v, FFHTEOEE (GE
Bl4) Z 245 14 2 D-CT CHilH Shieis,
CE-CT CikB b Cish iz, £ 0 MFIIRES
s X A mfTEIBOZE L GEM 2) * vascular
pools (FEG 3) 7x &, FEREAYEIEE DLE T RS
D-CT CiBT 5 ¢ T, BEBED Y v
RoEFELSE GEF 6) X CE-CT T
iy, BoOEEA S D AT D-CT AMER TV .
(2) EFEHF X OBFEREO miTEfgc >\
time-density curve T HI LiIck » T
DFERE B,
@ EERF
IEFHF, BB 3 X O iRk © time-density
curve (Fig. 1) #7779, EWHK CT {EIXFFEIR
D CT HNTEECE LT S LRSI TH BN
(ThIRAE), JR#IR CT fEHX LR T B we2ohTT
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Fig. 1 Time-density curves of hepatic artery,
splenic vein and liver
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Zehe LA LTS (FIRAD. FBhik CT fE
W EMEITE ARSI ~14F (85 1 scan~ 2
scan) b RARIC EF LTHER L, EFAID
BFREEC X -T2l 275, IBER CT {Hok
DI, FFER CT i Ok 5 9 ~128E h
5.
@ RN

PR CT flix Fig. 2 vurd X 5 BiRiE
TTaehric E7AT 22, PIRECREEA LR
Ui, FESo i, RS o oTE
BEDOBEORENNE 3OO HHATE, b
g 2 Oz, L@ wER (A,
B, CH) &, HEHERMHLMUE @A, B,
C' R L/ TERk. 146105 % A% 6 4,
A" B 14, BEU2GY, B' B 14, CH 241k X
O C M2BITH T IREMHRE ARG T
ABE LIz, E-EREMEFREO 3208 (A,
B, C&) KU (A, B/, C'#) o,
CT BTBILLEE 2 b B Hm & MESER TD
MR OBE L OBRL BRI L, Table 3 1R
THRERY @B, Wi BEMEEEL RS AR IV

HLU. [ HU:

Fosec p
A typel(d) A typel 1)

. 3oseC
B typel1)

IOSEC
Btype(2)

e 4
3osec Josec
Ctype(2) C typet2)

( ) Number of patients ——tumor ---liver HLUl Hounsfield Units

Fig. 2 Time-density curves of 14 cases of primary
liver tumor
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Table 3 Relation of time-density curves to
necrosis and vascularity

time-density necrosis on vascularity
curves type CTimage on angiography
' 'H'""‘" -+ P

A, A — (cholangioma) +~H

B, B = +H

C,C -~k +H

Note -H- : marked + : moderate:

+ : mild — : absent

A" 6 fHliconT, CT BTHIELE 2 bh 5
4% BT BIL R A BE LT time-density
curve HPERT 5 &, 2B, 2H/MNCHL
Vi - T,

@ EBERE

JREIR D CT ik, Fig. 3 wirid X 5 wiiik
HTT2ere EAT52, MIREITIZEALY
EF L, HBE o time-density curve 13,
FFIEREER D R OTHA & DR D h b, JFF
TR LA oA L A R BE B’ M
BLOC BB Tsbok, THHOMED B
i oA TR OBI B E b o L s
FahzEenTEi 1261055, AL A" Blie
#l, BE B Ep2f et ¢ #2146 Th
D, WIFhoBRZLBEXLWL0M3 AL - 7.

@ JrEEra

FEE Fig. 4 R X 514 scan BFL
T CT{EEAD e, MFTIZIEEX L7 5.

4. &= H
D-CT X - T2W BRI RAB N
ENREFI & BFT 5.

fEGI 1. FFABasgE, 515, Bk

FFAZE TR IR FFE LIP3 i By
PR o TfER (Fig. 5), Wi E Of|E To
D-CT g oBiRiE#£LIE (Fig. 5B) T, HIHEM
Wk & 3R AEBIURE R, LKA DK
SRR RS 5. EEEBRER (Fig. 5E)
TRFAIETHE G 5[EF0fbic, D-CT &<
RO TR RIUEA BRI LAR & U ORI L
TWHDOAFED I B, D-CT {Eav KB oHiH
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Fig. 3 Time-density cvrves of 12 cases of liver metastasis
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Fig.4 Time-density curves of liver cyst

WHRATH- IEFTH 5.
IEGI 2 . FFAfla, 58%%, Sk

FIRA B ESSEIED D - 7o SEF] (Fig. 6).
D-CT g OBpiRiE (Fig. 6B) 3 X OEE s\ LY
JRiEOf: (Fig. 6C) T, AR LUHEED
1 A — WP I h s EE B b s, 9
FREEZERIC—B LT 2 B % R O BRI
1%, PIRIESO®K (Fig. 6D) TTFAMIRD#E
HHRIBEEMET L Cd e kBBicZbbhs. T
FEE XM (Fig. 6C, D) BT LT i
e, FIRD B OMmTHER RS h 5. R

IR O BRI S (Fig. 6E) T, &EHoO
FANRA s & OV FER T ““thread and streaks
sign” HgR» b b, _ERRHEEIIIRER OFIIRAE
Off (Fig. 6F) oRENE, PURABOMZE LT
EfgE N LOEE S h A EER ¢, D-CT <&
DrFERERIURC YT 5. D-CT izl - T
FITREFERC X 2 MITERR DA Bz
o TIERITH 5.

AEBI 3. BFMERaNE, 61k, Stk

BRI - e fEE R E A ES (Vascu-
lar pools) % i-fEMH (Fig. 7). vascular pools
N b AE o D-CT & offiE (Fig. 7B)
Tk, FRIEQERIUK O R LH OB B\
ECROBRIIRY B Y, BIRKER (Fig. 7D)
it T hHHERDET ¥ AL Lin\. [ERESHIR
EFOMIRME (Fig. 7TE) Tk, PIIRAZES: OB
9E L BRI A - 7o [EJFPIC vascular pools % ER
¥ %, D-CT jz X T vascular pools p3fiH X h
TEGITH 5.

fEGl 4. FRMfBaRE, 58k, B

BORTRIfREOLES (Fig. 8). D-CT & o
SXEM (Fig. 8C) THEEOEH RGO FH
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Fig. 5
A,B,C,D: Case 1. Daughter foci of hepatoma. Selected CT scans from the dynamic series,
8 seconds (A), 17 seconds (B), 23 seconds (C), and 35 seconds after starting the injection. Arterial
phase (B) shows ill-defined high density areas in the right lobe and in the left lobe (arrow).
E: Late arterial phase of celiac angiography shows a large mass in the right lobe and diffusely
scattered dauvghter foci.
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E

Fig. 6

A, B,C,D: Case 2, Hepatoma with portal vein thrombosis. Selected CT scans from the dyna-
mic series 10 seconds (A), 19 seconds (B), 25 seconds (C), and 37 seconds (D)) after starting the
injection. Venous phase (C) shows linear high density area (arrow), which becomes opacified all
the more after inferior vena cava is less obvious (D)

E: Late arterial phase of celiac angiogram., Thread and streaks sign is recognized (arrows).

F: Portal phase of superior mesenteric angiogram. The left branch of portal vein (arrows) which
is opacified via collateral veins corresponds to lineal high density area as shown in dynamic CT
images.
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Fig. 7
A,B,C,D: Case 3. Hepatoma with marked necrosis and multiple vascular pools. Selected CT
scans from the dynamic series, 10 seconds (A), 16 seconds (B), 22 seconds (C), and 37seconds (D)
after starting the injection, Arterial phase (B) shows multiple linear and spotted high density areas
(arrow), which are still recognized in late venous phase (D).
B: Portal phase of celiac angiogram. Multiple vascular pools within necrotic tumor are reco-
gnized in the right lobe.
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Fig. 8
A,B,C,D: Case 4. Capsule of encapsulated hepatoma. Selected CT scans from the dynamic
series, 16 seconds (A), 21 seconds (B), 26 seconds (C), and 36 seconds (D) after starting the inje-
ction. Parenchymal phase (C) shows linear low density area (arrows) as a capsule.
E: Late arterial phase of common hepatic angiogram. A thin radiolucent rim (arrows)is disce-
rible in the perimeter of the tumor
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A,B,C,D: Case 5. Hepatic metastasis from Grawitz tumor. Selected CT scans from the
dynamic series 8 seconds (A), 14 seconds (B), 26 seconds (c), and 300 seconds (D) after starting
the injection. Early arterial phase (B) shows multiple enhanced areas are scattered in the hoth
lobes of liver. The focus (arrow) is difficult to recognize in pre-enhanced CT image (A).

<, FHIDO X Y v RO ERIUE AR 5 .
K BiRE OBlREELE (Fig. 8E) CffE
WFCRHIO X 5wl WEREEr b Y ERE L E 2
Hh b, D-CT B X o THELHH & h i fER]
Th5.

HEGI 5. FilaEEE, 62, B

D-CT BhjriaFii (Fig. 9B) TiredEc #&
ETHEBIUEAZD, FIRHETH (Fig. 9C)
TIET 258 % 5. X BMIIRMEEE
(Fig. 9D) T 1 #HMOBEFIUKZE LT, Ko
ERIUSE &7 5. Bkl CT & (Fig. 9A) TR
R oKy HMERIIR & LTHIH S hTw a7,
RENOHAIARAE CH 5. D-CT EHEHEOH

Hicfih, X6 CBRIE T O EEAINEE O R H
CEFNECHEUEE TH5 Z LIMETE BE
HTHs.

fEG 6 . BEBATIEE. 5T, Bk

D-CT & oBifi (Fig. 10B) CHFLIECEAR
THERENERIURYE L, B CT i
(Fig. 10A) 3 kot CE-CT # (Fig. 10D) i
HBCRES MO & 5 @il S hTw
5. FHicWUMIRME (Fig. 10C) T3, mEE
BTEBRICKERI L sh 3 ) v ROERE S
R B, D-CT @A ofitis X OVERNZ
Wi B Th - IEFITH 5.
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BAREZREREEME $42% B38

A,B,C,D: Case 6. Hepatic metastasis from pancreatic cancer, Selected CT scans from the
dynamic series 8 seconds (A), 23 seconds (B), and 32 seconds (C) after starting the injection. D,
conventional contrast CT image at the same level. The foci (arrows) in arterial phase (B) are
difficult to recognize in pre-enhanced (A) and conventional contrast CT image (D).

5. & ¥

diatrizoate 7r }F D3GR FIL, BMEEEY B
T AP MmESHE~IRB LT\ < 23, Mifal
TUEA B E Wi 29978 | Dean? 5 4, rat iz
X 5RBRCTIFRCEAROESD, Hc20f
25401 T KIS B EN T B &
REELTB., ThhrbiffEds e, BEHA
T X 5% © CE-CT Ccofiihci A
D& B MEME~RH L TWBZ kicich, &
HHINER OBE LS EO K & & L it R
B B\ IRIMAEREAE ORE (vascularity) o 2 DR
FRX-TEEDEEZELLRB. AED CE-CT
BRIOBEELSTTHRETHE LHIREETH S

»5, D-CT Til#gHID MERNITH 5IRE8 &HF
WM E S HE~IER L CRERRBIC 72 » T B
HEETHILNTES, LALIDX 5l
FIBHRE D FZIT D 7= D\ A BE 7 el AR scan ODF]
feife CT @1/, Zh¥ T D-CT n#ff
D10 3 i SEERRABA & AL R S h T
AEOFRED L s T\ B, 5% Varian
CT 2ERFIEEABAY &Pl 7 { i scan ¢
X5z LIEHL, DCT X 5—HO@ErEE
O CE-CT 1< &_TED X 5 Infi R B
B L EBH LI, X5 time-density curve
H B IEF I3 X O FFIESRE o T EhAE & 34T L 7c.
(1) D-CT =2\ T
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D-CT iz X p—#ofuk, TR, SEEHS X
O'FIRAE % BB BiZZE T & B &\ 5 lCIlEE
WMCEL LT WA, F 0Ty inE on ik
e LT, mEEYCE\TIEREERZE O
BEZhTWABIIRO% S HIMET 5 LA A[HE
Lis s, WHECELNENRZENCERLR D-CT
Bz oWTERET .

@ FIEHEFR ek, fEM 412k bh 5 HRE
NEELFTREE L bR A,  OBEIIFREAC
BT AR R TR E ShTs Y,
MEEY T BAEHDEE Y v 7 IR0 BIEE
LTS $ha'™, fEfl 4 0 MEEY L0
D-CT off it zhie &5 +5. 708 #EG
SWTILEE D CE-CT i@ & LTH
HEhz EoREYYH D, SEEE LIEMD
CE-CT #:CliZORBIURIEH HhsThadoic
B, TiE OBYHIEHBROE OV TS
OE TR B, EF 2 iR bh 5
PREESZEIR B, &R CITFMiamc ik b
B E ShT 52, FicfRAERCEEE
B2 5 5 LIFBIRERTIIEE L ShTw3',
D-CT 1xffR# <o CT i LR OFREFIET 5
L TR BEROFELITECE 50 TliFESR
HCHB. FEF 3122 bz vascular pools {813,
I EY iR S\ WITR E ShTEsh'?,
ERZE O L TERANCTRTH 5. BINEZED T
& Jo\ CE-CT iRt ©H 555, D-CTCik
MEEMRARERT HZ LT THS.

@ B, mEEY O SEMET ES
OGNV v PR B EhB0N Bl TH B
A EF 4 wiRed & 5w D-CT CcHIle i &
h5, J#o CE-CT C¢h Y v 7/ ko il
ELTHiEh s, D-CT il bRTEHAX
DETHIchE 5. Zhillig o CE-CT ol
BRIy, AP OFIREE A FIRD DIRAT %
BWAN X B\ RS R E 5 b, Vv
ROBEBIUS & O EFIBEERDEI PN L Te B
WHEEZBRS.,

@ ¥, &% o CECT i THS
CBHENDE ENEW. L L iRl T
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partial volume effect 1= X T CT {EH &</
b, F& UTHRREER L oEIE > = &b
B, tOXdickE, D-CT OEIRMHCHRILHAMH
DERIEROFRLBLET 5 LB HENT %
ZENTEERRFERLELLRS.

X5 ERZENEND T, EHL L5
whbhb ko, B CT s X0E% © CE-
CT CHi &inh o 7o D A CH - 7ol s
Bnhcin sz E03h Y, FESHOEIT LA
RAThs.

(2) time-density curve T2\ T

@ IE#EFF (Fig. D

FrigEo A meE e v BBk & FIRD 2 /b »°
BV, I hbERY ET 5 A0SR &
B8 7 T 5 ®imiEins & 2 h
L2309 s PR BRO 3~ 4 5 35T
57, WA ARk & T B b,
IMHE O MmEREA O BLS iR mAE ST 5 = &
bR TR D, Dean BV RI %{HH Ltk
BRRSIR & LA 8T 5. JF time-density curve i3,
BhiwiE & PR © CT i LR OREDOE AR L
TMHEOE N EZIFH LT\ 5. FRIESIC -
1B LT AOrCTRETRIR %D O, &
FIOWH A IEREB N EERLTWAH, ER
FlomEARESER BRS8N TE 5.

® WE (Fig. 2, 3)

IFEEVL85% B> 55100% O It % FFEhIR s &5 1
THED, MIRIEIGZDS 0% T EivL IhT
WA o time-density curve [LEhIRME T3
Lemic CT iR R LCHAR ETS. ch
B FEROMmTEHEXIRA LTWA LD EEL bh
%, F LTI LSRR © (iR A <,
BREESESOIFACZT LT 500D L
RTH D, HFALFEC X5 A omE /R
Hhi-taemicks 5 E#E 2 b b, time-density
curve PTEAICE L 7o B b R T 2o G
FIOWHAE WOk, &5 Ui EFH o mEHt
TWHARRE SR L5, FRREEFED time-
density curve 5 320z irmh b R, &
F OFEFHAFA O TEAN W ¥ TOBBOKE
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7BV 25 X i3, Table 3 iR Lok R
LIEFINE & BMOSENFE LHEIh S,
ZHUT AT T BIOHEE %28 £ T time-density
curve ZER LIcAERLBLEST b5, Fi-
BT 21L8 (A7, B/, C" R LI Licws
EM (A, B, CHD) tueiHhhzs EHE Th5
P, [EEEARRR o i O Rk D RBEIC R A B B
T EDMBLRT Y, ZofiAH e { Mg
HAEDRGET, RIS ORERLS P
DIEH MBI/ Lh e mifpy cfl
FoRiBizin b, T oREREYE L CUEIc 3
B, A ACIGE L, RIS OFRERIIL
& Wi EFAIN AR CERTREBICET B
MR LT, T ofRigerEieT ek
e 50TV LHELTW5. foTa
el b 2IUB AR b O, RS 235

LT % MR A B & A A S R~ 1T
5E LB ACHY L, BEEo mEEs
B L TmEERY & CE-CT To b AIEMeEr &
PR LRVWRE L s e & HEE LTV B, —F
IEBAEFE O time-density curve o FiY, I
B LTV 33 opi% . It S
FiRas & M ZAC % 5 7 Tas 027, mATEIRE 4K
G2 ez EERFFF LT\ 5. Las LIEE
R DRI O HAE OB I It X 5T
BERYETHL 0N - T, ERMEIFELO
EHBWNCBI O 03 h B,

@ WF¥Efuo time-density curve

4 scan i LC CTHEEANHZBRTF, 41
IMfF23 2 R LT 5.

LL B © mATENE 1%, Young? , Kormano®
BT Dean®™ Lo &G ChHhH L5 I flix T
BT, BBOE T X BENZEICERAN S
5. L, L DCT i1, MmEEFCHELLELD
FRIERZREL, b2WHEHOKEDOHELD ©
BEECOEEY LD LEBL, SSEFERENCL
HAH D CE-CT BlicFRIc/TL 5FIEN D5,
A7 =7 il THERA BT 5158 CT
arteriography® . HRT, Rl A4 I Fk
BESHTHB R, HRGEVEEBbh 5 ImfTE)

AAREZERHAEENEE H42% $£35

Bbh s &\ h AR W5, feriEEe
scan FROFFR (S |F i A B - C RIS 2 5.
Eiel.Sem DUF o/ X 2iZER D\ Tk scan i
EORENVHELL, LEFF scan EEDRIE
Hihs.

6. ¥

(1) Dynamic CT {&y=o\ T OfEH

WD CE-CT - TLBRECH - Ick OFF
REWB0rT B il cEl.

O EBME S X OB O MmERLE OIRiE

@ EFimEE T NEE O

@ BrEBYIF MR OB O HEH

@ MiclESERT X 2 THEoZ L

® vascular pools DfiH}

® GBI Y v 2RO E g
18 BRI i H

(2) time-density curve 12D\ T OFi

@ JEFEMENFED time-density curve 1%, JFIE
AR O MR OTHR & D E DfE D 3 D DE I
SITE, IOREZADEL, WL TeERA
TRVER &, TR & s T IR & e BT &
7.

@ EBEED time-density curve %, B
EFE TR Lo BEET 5 0k, THAONM
EH25\VidfigoE i FTh OB b B Eid
DERCFTHZ ENTET.

® [F#Efao time-density curve |, 4 scan
@l LT CT HERANAL, £<MmTdsne &
FREH Lie.

Z DX 5 time-density curve T X o CEEO
MmATENEAY oh b, FERENCEEL LT { DR
Rc&sro. L Lohic X 3802z R R
& 5.

Chiio B, 9 ENEREBERES s Lo
#5400 B AR FBHRF S B W THRE L . M,
LR 2 v R dE v e BRUA O BB R B bl e, BRE
FECHBRPHTE B R #0E, FoE R REL Ty
W o KIRYF S ARBE O PR Ss X 04 B e ek 1o R
LET, )
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