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Three-phase Dynamic Helical CT for Hepato-
cellular Carcinoma: Optimal scanning protocol

Tadafumi Shimizu, Keikou Aratake, Toshimasa
Misaki, Kazuhiro Yamamoto, Yasunori Tanaka,
Hiroshi Nishigaki, Yasuo Uesugi, Ritsuo Matsui,
Kozo Sueyoshi, Takeshi Kawai
and Isamu Narabayashi

To assess the optimal scanning protocol for three-phase
dynamic helical CT, 20 patients were examined according
to the following 4 methods (5 cases each) : (1) 100 ml
Topamidol (300 mgl/ml), at a rate of 2 ml/sec ; (2)120 ml,3
ml/sec, (3)150 ml, 3 ml/sec ; (4)biphasic method, initial 100
ml, 3.3 ml/sec ; remainding 50 ml, 1.6 ml/sec. Assessment
of the time-density curve of the aorta, and the liver paren-
chyma, indicated that protocol (4) was superior to the oth-
ers. Using protocol (4), 32 patients (62 nodules) with hepa-
tocellular carcinoma underwent three-phase scanning, con-
sisting of early, late, and delayed phases. Out of 61 nodules,
43 nodules were detected as high density areas in the early
phase, 7 nodules as low density areas only in the late phase,
and 3 nodules as low density areas only in the delayed phase.
Compared with MRI, three-phase dynamic helical CT dem-
onstrated numerous nodules, especially those less than 10
mm in diameter, and, therefore, was useful for the detection
of hepatocellular carcinoma.
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FREERICA) A VCTHSERRIGA & 1, FBRYERERT 124
FOAFY WL eolzZ &b, ~) ANCTE Hn
7z&Fdynamic CTASHEAT S, KBS 58 AL
HBERTWES), Zhbidwihd, ) A IVCTEBIIRE
A & PIRREEALAE & 2 V(2T IC 2 [EREAT 3 5 ZARTECT
THb. bbb OREERT S FFEEET 5 ZHEECT (R4
H, BREIA) AT LR RROBREETo TE LT, 4
EE, & SICEBIEMZENL=ECT % T L, EiEhE
EHIR, AT T L, FREOMHBEICIDWTRET L
DTHRIET 5.
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1. ®5AE

CTE#EBEIIHZH X force & v, AV AILCTIE, 1 [EER
1.5, X#Y — AlESmm, 7 — 7 I)VEEIHEE 5-7Tmm,
120kVp, 150mA, A v YEFEII30FCTHiAT L7, FRE
HERLT V3 X A1E360° FHEZ FV, WEEEHEBRER
4mm¥ v F-& L7, incremental CTIX, AT A AJE10mm,

1 [T SHPT3 ATA4 AR AF v/ LIz, AF v
B, 192080 (B2 A5 4 X)H 5 2 5+ (EH18A T 1 R)
ToHho7:.

ZHMECTIX, EEAEAREI0 BRI (A~ A
CT), 90 & EHIME (A~ A IVCT), 5 FTERELM
(incremental F 721~ S VCT) 70 b 32— L ClitifT L 7=
(Fig.1).

2. MEIHE
1) EFHIE

% %1 12300mgl/ml, Jopamidol Z i\, HEEH| & %
100ml, 120ml, 150ml& L7245 5 iz CT=AHMECT 2 1
TL7:. H£BOFHEE +S.D.IF, 51+1.41kg, 53.8%
4.14kg, 56 + 3.08kg CHMEICABEERRO Lo
(Student's t-test). TERANEAME L AFy 74307 (R
HAAH, 7REIAE, SEBEEAE) X, 100mlTiX2ml/sec T40F, 100
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B, 5HRICAF ¥ 2L, 120mITid3ml/sec T35, 95%,
5 3RICAF ¥ » L, 150mITid3ml/sec T30F, 90#, 54
BICAF ¥ > L7z, KBk & FFICROLZ 32 L EAMCT & 0
CT{E?# % enhancement units & L TH#EIL 7-.
2)FENFE

FEAKEE, 300mgl/ml,JopamidolET150ml4s % 3ml/sec
THEAT B HEAMMEEA (FEARFRS0R) &, &#12100ml%
3.3ml/sec THEEA L, F%Y50ml% 1.6ml/sec THEATZ 44
EA (FEAREHO0R) DK 5§ Bz OV T EAEMCT £ 5T L,
KB & FFICROT1 % 7%5E L HACT & OCTIED % % enhance-
ment units & L THEL L7z, ZHEEOFIYMHE + S.D.IT, 56+

3.08kg, 552+ 334kg THMBMICAEEIRD L h o7
. 0 3 60 90 120 300
time L 1 1 1 1 S f— |
(sec)

3.3ml/sec, 1.6ml/sec,
100ml 50ml
contrast _
material .. s
biphasic injection
incremental
helical CT  helical CT or helical CT

CT scanning

early phase late phase delayed phase
Fig.1 Biphasic protocol for three-phase CT
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Fig.2 Aortic and hepatic time density curves for 100, 120, and
150 ml of 300 mgl/ml contrast material.
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Fig.3 Aortic and hepatic time density curves for mono- and
biphasic injection protocol.

2

(Student's t-test).

ZHPECTIE, ERANEA B0, 90Fb#151
H, 5 %BEREO 7T b — )V THET L7
3)REDRRHAE

WEOBIEEE, FFHE3200 (62458 I oW TR RE 2 #
L7z, 2 DA20060 (3645 H) 120w Tid, MRI(TIWI,
T2WI, 70 b RS LRIBEEL LB 72, DSAIZBITA
R H1%3 %\ 3lipiodol CTIZ & Blipiodol 4412 & b i B
D EHE L, BWHREEHPEHTALDIZo20TIL, TBks5E
BETE L.

ia R

. EREIE

%1 AR OWTREHE, SRS X OBIEHEO A
fiit & B ®enhancement units D4 5 FIDOFEHEF 7T v b L
7275 7T 5 (Fig.2). 150ml, 120ml, 100mlDNE|Z Bl
ZRlie, BT, KEIRT100ml L b b 150mlA5E
Z/RL7:(P<0.005). BIAMHTIE, KBIRTI00mIL Y b
150mIA & {EZ /R L (P < 0.05), FFT100mld ) $150ml(P <
0.05), 120m1(P < 0.1) 2 EMETH - 7. 150ml & 120mI D
CIHEEIIR N o7z, BEMTIE, 3 BMICAEE
B LMo,
2. FAHE

BRAMEANE HEEACOWT, B, BEHEE L
UMEBIEAH O KEIR & BT Denhancement units D 4% 5 5 D
Bz 7oy L7277 THA(Fig3). E—rHEIcHEEE
37 <, BYMHETTHAMEASEAERAL ) LEETDH
o72W, AEEEARO 27 BEMTI, IZIZTFRED
fEx A L7-.
3. REDOMHEE

JHRE6 LAEEI D /% — > % Table 11SRT. BHHTE
IREEUE TR b D3R (70%) kD % <, HEHTE
REEAZRT DS BHiTho 2. REIHOEIRERT
DA S NZ S DIXISKEH T, 20 L 9 FEEHIT10mmE
WO/NMEEToH o7, B TEIEES & LCToo THRIE
SN DI T REI(11%), SBEATEIBERE LTODH
TR E N7 DL 3 K55 (5%) Tho 72 B, “HCT
(&, FHEIMHE B EZIRET A2 2820w L hs, B
HEeBMEE &b b2 ket T, =HE®
BIEFHZ A A Z EI2L ) 3 EEOBHEATRe: 22 5 7.
IZ T FEF I MRIASEST & A7z BF206) (364& ) THH
B T5 L, ZHECTTOAMH EN-b D114
fili, MRITOAHEH SH7z b DA VREETEAHCTASER T
V37 (Table 2).

FER) % Rd.

T TENTHEBI T, SsD ENESE 32 HIH, JEIEH Tlow
density area | THiHi &4, 2 fDdaughter nodule i3 5.4
1T D Fhigh density areak L TRIETEETH 5 (Figd).
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Table 1 Enhancement pattern of liver tumors

pattern diameter (mm)
early late delay <10 10= <20 205 <30 0= total
high high iso 1 1
high high low 4 4
high iso iso 4 2 3 18
high iso low 3 2 8
high low low 2 5 2 12
iso iso low 2 1
iso low low 4 3
low low low 1 7

total 20 18 12 11 61

= = Table 2 Detectability of liver tumors on three-phase CT and MRI

FHRICIEEME M Z R vh bl
ST & Z I & R LR
PHAET 525, CTCTHELX®IET S
1ZiE, FRBE & RES & DB CTEDZEDS
LD LHBBLETH), WEOE
121, dynamic CTHEHTHHZ &8
MHENTVBY,

dynamic CTOHIR T, EEHIOE
ANEFI208 T IS FFEDIR B AR & 7
D, RICPIIREEGLAR £ T, $96087%
IS ESY, C ORIHFR & 5
L DENZCTEDZE A UAUSIEE 3%
hah, EHEOMATEHEL HLREN
BTHILHFTE L. BEMEHESE
JFEDIR BEALA CrRig R & L T 8
n, ZImEEIEE X PR ELM A D S 5F
f%‘i*ﬁ@b‘fﬂﬁ‘ﬁ=ﬂu"‘t$ﬁ’6‘fﬁ‘iﬁ?ﬁ &
L CHEH SR TRE & %

fEDdynamic CTIX 1 A5 fl’ A DI
DAF ¥ »THh), €Dfkincremental
CT, N A NVCTOBERICAIZE Y &
fifdynamic CTHHE{T S D & 9 1l
7z, &P A ¥+ ~iZldincremental CT
Ti340-50F%, ~) FIVCTTI320-30F
EETHILREFHRERIZL MBI
ORI A F v ZHEEET, BT
BhAR LA & PR BERLAR & 2\ -8
HIZ 20 &fFA ¥ v 271 5 4
PECTAMEAT ST E 7209,

EEAE, FATOSTL, Ax Y
YA I TIZOWT DA OHEY-
G, FFEIIRERIH, MIIREEALHE B
SO EERHO=AECT 2 AT 5720
(2, —HHE THEIROMBRE © SikAE

ERr8E8 H25H

diameter (mm)

<10 10S <20 205<30 30% total
CT and MRI 4 9 6 5 24
cT 8 3 11

| MRI 1 1

I

‘ total 12 13 6 5 36

Fig.4 67-year-old woman with hepatocellular carcinoma.

(A)Early phase CT image shows clearly two hyperdense daughter nodules.
(B)Late phase CT image shows a hypodense lesion in Ss of the liver.
(C)Delayed CT image shows a hypodense lesion in Ss of the liver, too.
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ICERASELILE, THEZFHECICRETAZ LD
LETHA. Thbb, EEATEEEA L2 OFHEHE
TGRSR ERWT L1274 5. dynamic CTTO time
density curve OFfFEN 5, #EHEAOFEARMOEREIZL D
FATAHBIARE I ATIER T 5 Z LSS N TB 0210 &R
DERFADPVETHLI L EMRTAEMICRE. F2
T, bhvbhid, EFEAOHBEZ150mUIBEE L, &I
100m1%3.3ml/sec TEFEAT A Z & io & ) FEIROEF Y
— 7 EZBEAEE, F&D50ml%1.6ml/sec THEAT B 4%
EA (EARER) (2 & ) FHARRIGRMZESE B TEA
707 T LREE L. EEANEABE30R % R (N
AIVCT), 90FBHBIAM (N F IV CT), 5 5% BHEAE
(incremental ¥ 72131 A CT) D70 b 23— )L TEMBCT
DWIGEH T H o 72,

FBDOEE Y — 1200w Tid, BfoEEESTO
A I ND D DITISHEH TH o 72085, HEH T T
HEINA-b0iE 785 (11%), BERTHD THRIE S
bDIX3IFEEH (%) THo7:. FEIHLBIHEESDLED
DFZHBCTE THiE, ZHEOBEMEMR 52 &0
NI OMEATEEL o THY, EROTHHECTED D
MHRENMEL/2bDEEZ 5NE, Mk (LE) &%
BFRIZOWT, AELIE, Babh b0 TR TERS
EATRDENE B DIX55% T10mmLL FTId33% TH o7z &
HELTWEY, INbOZMENEREDH 5 VIZREHETY
A4 IVTPEOTERER L 4o @GRS 5 Vi
EHEAE TR BRI & 2 TR TTRE E 2 5.

MRI & OBHEEOREIZOWT, bhubhasd Clods
L 78 et R bk (AMI-25) #Ef2MRI & “AMEEREA ) 7

VCT & O BED BT T, AMI-255EEMRIASE: b 5
NTBY, EFEEMRIL Y b AR~ #VCTHMER
BEV)ERTH /0. SRIOBEHIEFAIMRI & D8k
DHTHDHH, ZHECTTORIE SN2 b OH 115,
MRITO A S 7z DA 1 #EHT L ZHMECTAER TS
D HTE & RO RTH - 7.

¥F & 8

1. &AL EAT O T T LAOBRE ATV, 300mgl/mlFE
A F PEEEAORITEI50m], FEAFEILET3.3ml/sec T
100mI{E A L& IZ1.6mlfsec TSOmliEA T B A1 AT,
30T () A VCT), 90 HEIER (~) 77 L CT),
5 34 (incremental 7212~ 1) 1 LCT) O =H14CT %
32 (6245 8i) | ZHiAT L 7.

3. FHEORH Y — ViE, B TERERY R b ob
435581 (70%) LD % {, REHTOAMT SN2 b it
18#EHI T o 7203, BRI THO THRIB S 7 b DI3THEE
(11%), EIEMHTHD TR SN S DIE 3 & (5%)
D, fEEROMBCTE D bBHEESI L L 7.

4. =AHHECTIZFHEOREEIZ BT, SEEMRIL h b #
nTwi,

PEXY, ZHECTRIFEOMRIE S X OS24 R 22
BThrLEZ LN,

LB, AWILOEEIL, H2460 HARESHSHEFSBITEH S
ESTRELE.
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