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Abdominal Applications of Multislice CT

Tonsok Kim, Takamichi Murakami
and Hironobu Nakamura

Multislice helical CT has made it possible to obtain thinner
images with wider coverage at a higher speed in compari-
son with single-slice helical CT and has improved temporal
and spatial resolution. The higher speed available with
multislice CT has enabled double arterial phase imaging of
the liver and both arterial and pancreatic phase imaging of
the pancreas in a single breath-hold. Just as multislice CT
has improved the diagnoses of hepatic tumors and pancre-
atic tumors, it has also improved the quality of three-dimen-
sional imaging, such as multiplanar reformation and CT
angiography, by its thinner images. CT angiography is re-
placing conventional angiography for presurgical evaluation.
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WD TNAT A ACTICHE LT, SVFATA A
CTIZ & ) EHICH WA T A AETOILTEF O T THEIC
L. Y7 NVAT A ACT T EIEE O 208 w120
Mo TWIZDH, TIF AT AL ACTTIZFDEHEMEIZ XY
IOLLTF &4, ey 14 3 v 7o bl 1 B O
IETLHESZ2BENENTEL LT ThRoT, V07
VAT A ACTTIE SmmD AT A AETH RS 7= L »
B TE LD o720, wIVF AT A ACTTIE Smm/E D
GV —F T sh, EEHETL0.5~1.25mm%R ED
WWAT A AESEERICHVWONRB LI ITho72. 612
R MRS R il 2E ke - PREBIFIR IMARAE O R 12 (X A &
THETI1 DOBETEIMTES L)1k,

JEERFEI & <12 EIEERE P, RV F AT A ACTOf
W LFHEE COFRMEIZOWTIRRS,
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1. TIFR 541 ACTORIGSEME

NIVF AT A4 ACTOHRIE GRS, Wy, 7—7
VLB ERE, FERMERE, XWER -  BELEMETH
D, BRI L VICIEE, BESRLR-oT 5. &6
WG EHER S & L CTAT A AR & R % g+
LYENHDL., T D A4 AT 4 ACTHSHEFTDICA T
AACTEHVARIEIZ L > THEL-TL A, bivbih
PHWTVE4AT4ACTE 8 AT A ACTDHH, 4 A
7 A4 ACTTIL&E il & 435I Smm x 4 T, AU 7
Vo ¥y FI3EH—REdS 2 ) 05— 7 VBB | X
Y= A0 =0.75:1 THEL, SmmEDHEEE SmmlEkET
B L Twas., EEROEBGIZ=RTHEHEZ/ERT S
EREZ THRIEBFIMRE 4 A5 4 ACTTId2.5mm x4 &
72d 2mmx 4T, N A - EvFi3075: 18 LTWA,
8 A7 A ACT TILiE itz 13t 235 HERC1.25mm x 8 THx
L, NIAN - EyFid13: 1 THRELTWS., BED
ZWHIZIE SmmE D% % SmmEE T, =RICE{RZNT
MELZILHNAT A AETOFEMRRFTHIZ4 A5 4 ACT
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TlE2.5mm/E & 7213 2mmE D% % 21 241.25mm [ [
7213 ImmfET, 8 A7 4 ACTTIZ1.25mmEDHE %
0.7mm A THMR L TW5.

B A 7 4 AEIZOWTiE, MWAT A AED S
volume averaging DB 2 /NE { TE BH%, WHEHEANS <
Lo TLEIRELDS. MR TORGENTld2.5mmD A
A AEH Smm~10mmD A T A AE L Y bIHEDOKHIC
BENL LV HENH LY, —J7, bitbhOBRIIZDOW
TOWETTIE, hypervascularZ FRHIEHE O IZ1E Smm D
AGA AETH3EnS #HERTH- 722,

2. BECTOWG 213 TOREE

WS CTOWAE S 4 2 FOREAITEINRA, PIIRAH, P
HTHDY, SIVFATAACTOERLIE, 1 [ O
IET2 O EE o722k ), BRMIZES
(FIEIIRAE & BRIBIIRMEIC OB I TV RS, ZhoD
BEAHD 5 B, PIIRAHIZ60~90%p, “F-iifFHIZ90Fs LIE & 52
A IV TRETRL TS RS, BlRMHEOHES 1 2
v 7O, T 20 S b hypervascular & ffi#5
DRI ET 5720, FHIEETHS.

BlRHEOWE Y 1 3 FodwEiciy, © BEE, @test
injectioni:, (3 computer-assisted bolus trackingi:? 3 2D
FEDNDH 05, @13 5IZFH THoE % F#h 5 % semi-au-
tomatic bolus trackingit® &, SE&|ZHE) THEEZ G T 5
automatic-bolus tracking{%:" 2% 5% .

kI BER HEThH LY, BEOIHREELR &
\Z &) A OB~ OB EREH B AEL D BT 728, R
WML A IV Tl TLE) T MDA, CTarte-
riography & B9 & L7 T, BEEE 5D O
LERETHA.

Test injectioni 3 A ik DIEFZH (10~ 15ml) % FERAY I
%, WEEO—Bm % KER CEBRE L, HERB» S
JEEA DA OB ERFE 2 WET 5 HETHSH. ZDk
HAINEE O E LA OFE L (ZIZFEBICRETE AT L h
b, BRZITEZINT VB LI LI A I 2 T TOHEEHE
T&A7:%, CT arteriography 21Xk b #E L 72 HEETH 5
P, FHEMETHLZ L L, FHTL2EERERIDPLT
HEHH, WATLE)OPRETHS.

Bolus tracking {13854 OWHERMGHR, BEBO—Wrm %
{E Clber L, SRR O E~DRE % MR RRE
¥BGT A HETHAE. ZOHEICIEEHERD X 9 IZsemi-
automatic bolus trackingi% & automatic bolus tracking 7@
5%, MBETEIMESI A IV VB BIRE0L, #
EFHIZ L ABAEIHET D L O HEFH Y, bivbh
[ERKEMRDCT arteriography (ZIBH T 2128 EF 5 Twna,
Automatic bolus tracking i (Z [E5E H: (2 L § 5 & R0 R JHME
Th DD, RO ZER OB AEITE T =T Rk
EATEETH D, bivbud I 0FEIMERTE 5CTHIE
T, FEOBIRMEOTEICZOHEEZH VTS,

3. hypervascular i FF#Ba#E (S § 3 SIARAE DImF20

DHbNIEEEIZL BMREY 1 I 7 7 ORELD720
(2, BB b % fHED N TV % 100mlD—E & DA
AR am/FS THRE L, BHERIMGER20%S, 3075, 40Fb0#k
%% 4 3 > 7/ Thypervascular % Tl ld s Otk HigE = Il L
728, F ORI BROHZH R b BTz (Fig. 1).
F72, 2ml/kg & BEHEDOEEIZ L Y ERHIRE 2 0 L Trest
injection{®: & HIV> T 1 [B] DI AE= 1k oD 5 (2 BB ARAH & 72
JAEIIRAH Ddouble arterial phase scan% 17 - 7285 Tld, %
WERAA S HEIRE L D b, TR BEIRAE & SEIIR
HEFE 5 & BIEIRM 720 £ 0 b hypervascular % JiF-#iE
HOBMBIZELTW . 20, RHSRMEEZEINL T
b, FRIAEIIRAR 21T 12 X Thypervascular % JFHlE#E O
i EL2wEOREDAHNE%10,

FEHAEIRAE 2 59 5 Z L12 & D, CT arteriography %
L, BROMEHAMEZEANTESD, FFICIFHIRE I
T 5 FEIRZERARELE 2170 BRI, FEIRDAL DB~ D 5%
BEL DI EDNL T HEEEIIR O 5B O [F] 58 12 1% 37
2. i, FEIR—MIRERED B 5 B E S I RINENIRAE T
I EFEE G, B OEHIFMEL LI EXFH S
%, FLIABIIRAE T MR O BRI ASA S B & FFEIIR—
PR & U EETH 5.

4. CT angiographyDicH

CT angiograpphy % HAY & L7236, FHEsEE CTIZ R 105
WRAE & #Hese 35 2 £ 12 X Y CT arteriogrpahy, PlRAH % 5
4 Z LIZXYCT portography, CT hepatic venography7®
Bohs.

bitb Ok Tldhypovascular & & 115 FFEFE O FE 12
ZFERIFARAE O A DT Z T T B, F2/ L) =3 —
B\ X PR ORI BIREA Z FEL TV AHEIC
(&, FAEIARAE %00 L TCT arteriography Z {ERC L, 1ML
UEOED, FHHETHEIRE I IIBEXREROVTFhr s
DT 7A—=F %7 ) PeRETHDICHTNS,

FERESS DRFEIBRATICIZ, MR DR O 72D IR TE
FIIRER TCTH & UFBIIRETE T 4479 72912, MEEE
DATbI A Z LW, DI FILE O MAE R O H
RIMEEETITbNE Z LHE v, Bl Tl RS
Al % F\ 7o MRIDFFRES; ORI REA M SE 5 T CTIZ VTl y
BLOBENSRTETBYY, YLFRATLACTIZLS
CT arteriography, CT portography & 458k 524 2 F v
MRIZHAGDOESL I LICLY, BB MEELELE
B ENHUREMDN D 5.

FFRZE 20 5 MIIRETTHE L X 2 HIBIMATIED 9 B, £
iR, SiREECTTO i s hb2%, o OFHEIE
MBS TITbNI D . NEERR 2 G EEA R R 2 B AR
W2 LT, BRI S BSERERATEL <, MRTA L
B THSH. BHEIRIE A L T HATidBalloon- occluded
retrograde transvenous obliteration (B-RTQ) ' R #EHz AT
ERAMIDATONE ZLBE L B> TETVS. BHillRE

HAERSE #£63% #£8%
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Fig.1 A 60-year-old woman wi

hepatocellular carcinoma (HCC)
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A @ Precontrast CT shows a HCC nodule as a slightly hypoattenuated lesion (arrow).

B ! CT obtained between 20 and 25 sec after initiation of injection shows the HCC as a hyperattenuated lesion .
C : CT obtained between 30 and 35 sec shows the HCC most prominently.
D
E

. CT obtained between 40 and 45 sec fails to show the HCC.

: CT obtained between 70 and 75 sec shows the HCC as a hypoattenuated lesion.

DFRBBIIEEFHRTH A EHE L, TOBSIEN L—
YHT-TIVEEEHIRICIHEA L TR S DS, K
(I T RPEEIR AT R I R > TWB I L b H Y, iRl
IZCTIC T FE L TB  LEX D S (Fig. 2).

5. E1ERTEAE N — DR

EARFRBHED ¥+ —Tid, ROl (irefhkers7 L
% BEG-OKTR), BEEFFOAEE, PR - FFEIR - FFERIR O
MRS, NEEROREE 4 &% 5l 5 LW D 5 (Fig.
3). FokmolER, HERICAEEZNET 22 Ea

=% U7 by TORBENRTWA, [HEROME O
filiiZIZCT TIIILERERA 2 H 2 L8P H Y, ENEH %
% L TMR cholangiopancreatography (MRCP) THAfl & 41
B ZLHNEVA, EEOIRD 2 VIEFEORmIMITEEL <

FRIS4E9 H25H

T OIREREH O E 2ZEE LTER> T3
HEARFFRAED F o+ — OMLE R OMRTEHE T, R
LIS &N Z LIz L A LR {, CT angiogra-
phylZ X WEHliEn5. bhbhollik Tirbh T 4EE
RO IS % o5 & B A O RERAIZ OV TR 2
&, MEMH O bROEER L DIMROMETH 5.
JEAS BE PR A X Ak & 7 XU 0 3Ll O AS e VA
GER) N — 0l & 1d % 6 v, JIFEIIRIE A EO B
ROGHFREL & D12, FF—MIi%kd PRI O Bk
DHOCENBE TH L. FEIRIZOWTE, GEMXEZ
I LT FF— BN IR AT 2k BT A
FFEIR DAL & K S 2T 50BN D 5.
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Fig. 2 A 54-year-old man with gastric varices.

A 1 CT obtained in the late arterial phase shows the gastric varices (arrow).
B 1 CT angiography shows the right inferior phrenic vein (arrow)connecting between the gastric varices and A B

the inferior vena cava.
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Fig. 3 A 52-year-old of a potential partial hepatic donor.

A CT angiography in the late arterial phase of a potential liver donor shows the posterior segmental branch arising
independently from the main portal vein(arrowhead)and the common trunk (arrow) of the anterior segmental branch and
the left portal vein.

B : CT angiography in the early arterial phase shows the middle hepatic artery (arrow)arising from the left hepatic artery.
C : CT angiography in the portal venous phase shows the absence of the right hepatic vein and the large posterior in-

ferior right hepatic vein (arrow).
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1. BEEEEOZE D /- DIREE

BT BV F AT £ ACTDOH(E5AME, T 5
bOLAfETHS.

BEOCTHRAERICEZ CBEORIOEEAE LTH
300mIDKEERATH 5o TWah, ZOREOEKOHIIE,
H, TTH8E2 COMLEONEOREIZH 555, HHiz
Vater FLEERNESS 2 BEHE O+ IR o R E 12 % 51,

BB D 5 HERA ISR b EE LR IE, 1ZL AL
hypovascularC#h 5. FDOMEEE AL i sSh b
5437 (HERH) T, WEREEEROI Y MR M
RO 2, BWHOMMB X OHEREZMICIZLED ¥
13T THHY. BWEEMOHGS A4 I ¥ 7idsEHo
TR KA L, 13F0SmI OB Tl MHEBIIA #3570 1%,
W 3mITIIAMOBETH 29, MIRH I Zhypovascular 22 JiF
EROBRIICEEN, ¥ MEIRI RN TR AR &
NTV2 I ENZOH, EBMBIEHIRIA PRI C 2w &5
EIER IRV EDE L, B L 2 MIRADRES
RIS 2 721213 S DMIRAT S LT H 5. & o THEFEH

Fig. 4 A 54-year-old-man with pancreatic cancer.
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& PR DAL A L IS DB D 72 80 DR AR
HABDHETHD, E5ITVNF AT 4 ACTTILEIABIR
& WS A % — [ OIHRAEIE TR T 5 2 L HTHETH
D, FHIBIRMZEMT S Z EI2X Y, CT arteriography A
HETH 5 (Fig. 4).

TREEEE 0 A ZBHBE AT D 2 S, FRPI - IANE S, 55
HlesE, B % L Ohypervascular 2 B 5 5 DGR % &,
hypervascular ZE5; S fFET 2. 2O L) REHTH, §
SHBIIRA, WEERAH, MIRMHOMAS DR THRET 52 2 &
&0, RO EEEIES; & hypervascular & JFZ O 12
Wb ENTEAL,

2. ZRTEHRDICH

FIABIIRAH O W% X D CT arteriography HER 241, PR
HDWG L Y CT portography W ERL S5, F 71592 B AH
DL SPER L 72CT portography Tl FIG ISR, T
IR (2 S e W EH%H A5, MR OEEHS
TR 5. WEREE ONFHFATHT IR A 2 1S 52 HT b
T&7:%%, CT angiography TR TE B L H 10> T
72,

A @ Arterial phase CT shows slight enhancement of the pancreatic head and body (arrow).
B : Pancreatic-phase CT shows highly enhanced parenchyma of the pancreatic head and body, and contrast between the pancreatic

parenchyma and pancreatic cancer (arrow)is prominent.

C : Portal venous phase CT shews decreased enhancement of the pancreatic head and body.
D : CT angiography produced in the arterial phase shows arterial anatemy and encasement of the splenic artery (arrow).
E : CT angiography in the portal venous phase shows occlusion of the splenic vein.
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Multiplanar reformation (MPR)Z & V) {3 0 i1 o> {4 %
TERCS 5 2 &I XY, Bl CIZRFEO#E LA - JHR A
HRA~OIESH OB BOFEA e 2 o7, T2, EHE
DFEATIZ I 72 MllTH %2 /ERK 3 Scurved MPRIZ & 1),
EES & ORI TE 5,

==
=]

TWNF AT A ACTOEY; LI, virtual endoscopy 2% H
ENTwAED, BAED L Z Avirtual endoscopy |2 & 5 HHED
A7) ==y TIEHENTE L, WG TRETERVE
BOMEARET BEEIT L P E -T2 L0 L Ebh
5.

HMOBWTIZ BT HCTORENS, R - ) >/ ik
% - BRORITERE - BoKkB X ONERIEE LR S oOZlrdsE
RYDTHY, bhbhoOfik TIEMIRMADOEFECT % KH|
ELTWA, RATEREZFHE 5 -0 BREEZ MRS
DYEN D HA, FEOEEH E L TURNIF600mI0 K%
PEDERF L LTHWT Wz, BNTERLADREL,
DI X D AMEAGL, BRENGL % 38413 2 LAY D 1) 1k
Thol:. ETIICTEHEZED Y =L - N—=F=r7 - 7—
F77 7 AR LN, gk Ho TERTHELHES
HTWh, BETHRESETE L, virtual endoscopy (Fig.
5)DWHEEAERT A Z &b TE 5. NEHORPTERE % 5
T AHDITHMEIZTTRBREV D 728, YVFRAITA A
CTIZL AMPREIRIZ L 1), {EE DU TOMEEDEEDF
fliAshe s 2 0, FRIZH A S pEL A - NEHEOEE
DFRM G DR EBM DB R 57z,

RIETIEBERIOE L THEEFRM T b s Z &b %<
20, TOGEMFIPATDIZ, SEED ST E
HOMEDERERKDONBEIENE L BoTWE, FD
B\ R HABIIRAH #9B8N L, CT angiography # ¥ L TF
M SCHR A B EBE OBk & SR OEHR L SVEHEICIRR T 5
EIHIZL T3S,

FRHSE T HESS 2 PRSI L E e C ISR 0 e kg
FRZONT, CTREDLDY 2 TRL, BB O®R
#b Do, ZoWE S PR B 2 BT A Z L1

D, Bk, BROMERBOFMEZIT) ZEMNTES.

B MOCT angiography

1. BOCT angiography Di&gsi%

PYTWAT AR - AN HVCTH S BEINROCT arteriog-
raphy ~OEERIGH A % SN TE 7. BHRIZCTOMR R
EZATIZETT A 2 5% <, volume averaging D 8 %
Dip {§ 5720, FHIROCT arteriography |2 13 ER) A 5 1
AR &GS L2 REALET, 3mmD I A= 3y
RO TV, BBIIR O 25 2 P S L
S ERADOKBIRGBE & KT ECHETH L5, v VF
AT A4 ACTTIE 1~1.25mmD g b WY % w5 2

8

L&D 2mmPA T DERY A T A AJET Z O A BhiRAE D
IR TEAH L IZR Y, CT arteriography DB D [A) L
%756 L7z (Fig. 6).

B DOCT arteriography DIse 7 4 I > 7 DPLgElX, 13D
test injectioniZ%°bolus trackingiEZ 6 _&TH 5,
HRBIR~OEFAZEEZRIRETAILIZLY, B
NROTE 7 ) D7\ CT arteriography AERE T & B985, B
DEHSZL VI LIV T ThHB. LLIAIVT%ED
HHILIZE)EHREFHIRZIREZE S > THEBEICH
22 ENTRETH ), BREMEMEOERAMHE T
B, L LEHIRZ ML I3 5 001X BEE OB
AR T L,

Test injectioni®: & Hi\» 7235 & (3B B AR 12 a5 5250 A5 Bt
ENTWVWBZLLH BN, RBEREFHEICHBTE 01
EHEEAH DB MDA ETH B,

2. BOCT angiography DISH

B ODCT angiography 3, B HEEOFME-FHIEIOIMLE OFF
fill, I S L AP T B AR, B BhARIE 2 & o I

WA DRHE, BB N — o MEFH O 2 &
h%hfwé BREBHZ DT, BUEATHT IR 5 A 22 1L
FEERIPITOND LRI B B>TETVWALDLED
N5, EEEFHBHEFF—-ICBLCE, CTIXNF—#ies &
PELLDOBEBHICHV20DREICHVONS, 2D
ez, BEHROAE, FHISHOFE, PHAELBIREL
EOBEIRAZ, BES - ERERLEL EOFMICHV 5
L. SRTHEDOATIIMCEIRERELTZ LY,
BEIROFHETIE, BMEOFMAEETHS. RETIE
JARER T O fTbh s L)l TETHY, BRE
EDIHIROSHIEROEEH STV S

%IEEIEE ~OCT angiography Dz Fl

TR AR (o L CEIARAE & IRAE O M 0 E T
A EILY, EHOENBHIERLTONALEE DI,
TERARELAY 2 MBI X D ITbhTE 24 B FHraT oM
BB OFMEIT) ZEHTEL(Fig. 7). ZOHEDEE
w@mwﬁmaﬁﬁéﬁﬁ@%%qufﬂﬁb,ﬁ&h
DBEVE D ILZRTERTILEND S

& Disotropic imaging

ImmPLTF@DI) A= arEfwaZ 2L, HEk
TP & AR5 AN S i Dvoxel 225 7% A volume datads
Bonsd. 4254 ADTNVF AT L ACT TS Wizl
FHOWE I LrHw S ho iz, 165D IVF AT A
ACTCIILFEFH 2 isotropic voxel data?¥fF 5415, 2 Diso-
tropic imaging (= & V) Rih 10D 22 [ 53 REASE - L, MPR
#°CT angiography DB A% F 1, CTHMRI & [GREIZHT T
DEERLAIRONS Z L1245 (Fig. 8).
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Fig. 5 A 57-year-old-man with gastric cancer showing extraserosal invasion(T3).

A : CT image shows the gastric cancer(arrow).

B ! Virtual endoscopic image shows the tumor with ulcer (arrows).

C : Obligue multiplanar reformatted (MPR)image shows the tumor(arrow).

v 120
n 270
j..lt' -0,
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Fig. 8 A 24-year-old woman with renovascular hypertension.
A CT arteriography shows stenosis of the right renal artery (arrow)and its branch (arrowhead).
B : MPR image shows partially decreased enhancement (arrows)of the right kicdney.

F 15925 H 9
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Fig. 7 A 59-year-old woman with retroperitoneal leiomyosarcoma.

A : CT obtained in the arterial phase shows the retroperitoneal leiomyosarcoma(arrows)and the branches of the su-
perior mesenteric artery around the tumor (arrowheads).

B i CT arteriography shows the jejunal branches of the superior mesenteric artery feeding the turnor (arrow).

C : Conventional angiography of the jejunal branches around the tumor (arrow).
- CT obtained in the venous phase shows the inferior mesenteric vein compressed by the tumor{arrow).
: Sagittal MPR image shows the inferior mesenteric vein compressed by the tumor (arrow).

: Venous phase image of conventional angiography of the inferior mesenteric artery shows obstruction of inferior
mesenteric vein (arrow).

Bbi e CTIZEREND LD R oTLBHTHS). INVFAT
A ACTH 4515 8 5, 165 ZFULICL Y ZDHRT >
FHEEE LI, Db O CEBIZIT-> TV 28 yULEELTETEY, $25E75 0 E8%FIRIE B
WD B bR, T TRA LD b= BINTWbDLEDLNS,

FATAACTTIE S £ SERICHEHFEL, Mzickh

10 HAER & #63% HisF
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Fig. 8 A 50-year-old-man with gallstone and chronic cholecystitis.

A : Sagittal MPR image reconstructed from the images of

wall of gallbladder (arrow).

2.5 mm thickness shows a gallstone and thickened A ‘ B

B ! Isotropic sagittal MPR image reconstructed from images of 0.5 mm thickness shows the wall of gallblad-

der more clearly.

X m|

1) Weg N, Scheer MR, Gabor MP.: Liver lesions: improved de-
tection with dual-detector-array CT and routine 2.5-mm thin
collimation. Radiology 209: 417-426, 1998

2) Kawata S, Murakami T, Kim T, et al: Multidetector CT: di-
agnostic impact of slice thickness on detection of hypervascular
hepatocelluar carcinoma. AJR 179: 61-66, 2002

3) Kim T, Murakami T, Takahashi S, et al: Optimal phases of
dynamic CT for detecting hepatocellular carcinoma: evalua-
tion of unenhanced and triple-phase images. Abdom Imaging
24: 473-480, 1999

4) Foley WD, Mallisee TA, Hohenwalter MD, et al: Multiphase
hepatic CT with a multirow detector CT scanner. AJR 175:
679-685, 2000

5) Murakami T, Kim T, Takamura M, et al: Hypervascular hepa-
tocellular carcinoma: detection with double arterial phase multi-
detector row helical CT. Radiology 218:763-767, 2001

6) Kopka L, Rodenwaldt, J, Fischer U,et al: Dual-phase helical
CT of the liver: effects of bolus tracking and different volumes
of contrast material. Radiology 201: 321-326, 1996

7) Kim T, Murakami T, Hori M, et al: Small hypervascular hepa-
tocellular carcinoma revealed by double arterial phase CT
performed with single breath-hold scanning and automatic bolus
tracking. AJR 178:899-904, 2002

8) Murakami T, Kim T, Kawata S, et al: Evaluation of optimal
timing of arterial phase imaging for the detection of
hypervascular hepatocelluar carcinoma by using triple arterial
phase imaging with multidetector-row helical computed tomog-
raphy. Investigative Radiology (in press).

9) Ichikawa T, Kitamura T, Nakajima H, et al; Hypervascular
hepatocellular carcinoma: can double arterial phase imaging

ERI5FE9H25H

with multidetector CT improve tumor depiction in the cirrhotic
liver? AJR 179:751--758, 2002

10) Laghi A, lannaccone R, Rossi P, et al: Hepatocellular carcinoma:
detection with triple-phase multi-detector row helical CT in
patients with chronic hepatitis. Radiology 226: 543-549, 2003

11) Vogl TJ, Schwarz W, Blume S, et al: Preoperative evaluation
of malignant liver tumors: comparison of unenhanced and SPIO
(Resovist) -enhanced MR imaging with biphasic CTAP and
intraoperative US. Eur Radiol. Feb; 13: 262-272, 2003

12) Haruta I, Isobe Y, Ueno E, et al: Balloon-occluded retrograde
transvenous obliteration (BRTO), a promising nonsurgical
therapy for ectopic varices: a case report of successful treat-
ment of duodenal varices by BRTO. Am J Gastroenterol 91:
2594-2597, 1996

13) Yoshioka M, Onda M, Tajiri T, et al: Control of isolated gas-
tric varices by combination therapy using embolization and
endoscopic scleroligation therapy. Hepatogastroenterology 49:
955-957, 2002

14)Kamel IR, Kruskal JB, Keogan MT, et al: Multidetector CT of
potential right-lobe liver donors. AJR 177: 645-651, 2001

15) Kim T, Murakami T, Takahashi S, et al: Pancreatic CT imaging:
effects of different injection rates and doses of contrast mate-
rial. Radiology 212: 219--225, 1999

16) Platt JF, Ellis JH, Korobkin M, et al: Potential renal donors:
comparison of conventional imaging with helical CT. Radi-
ology 198: 419--423, 1996

[7) Halpern EJ, Mitchell DG, Wechsler RJ, et al: A. Preoperative
evaluation of living renal donors: comparison of CT angiog-
raphy and MR angiography. Radiology 216: 434-439, 2000



