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Dynamic Study of the Liver
with Helical Scanning
: Determination of hepatic contrast
enhancement in routine studies

Masafumi Uchida, Osamu Edamitsu, Yan Chang,
Hiroshi Nishimura and Naofumi Hayabuchi

Helical CT makes possible imaging of the entire liver in
as few as 20 seconds during a single breath hold .This method
is thus superior to conventional dynamic CT. In this study,
optimal late scanning time and optimal volume of contrast
medium in the liver were determined with helical CT in routine
studies.

(1)Optimal late scanning time

In 50 cases, CT images of the liver were obtained at vari-
ous tirnes following the administrations of contrast medium
(1.4ml/kg). Scanning was started at 60,90,120,150 and 180
seconds after injection. Enhancement of the liver and detection
of hepatic and portal veins were best at 60 seconds, followed
at 90 seconds. However, a scanning delay of 60 seconds still
had an effect on the arterial phase. The optimal late scan-
ning time was thus concluded to be at 90 seconds.

(2) Optimal volume of contrast medium

In 40 cases, CT images of the liver were obtained follow-
ing the administration of various amounts of contrast me-
dium (1.0ml, 1.2ml, 1.4ml, 1.6ml/kg) to determine the op-
timal volume. No significant difference was found between
1.6ml/kg compared and 1.4ml/kg of administered contrast
medium.

It is evident from the present data that a scanning delay
of 90 seconds appears to be optimal and a contrast medium
volume of 1.4ml/kg (body weight)is best for conducting
helical dynamic CT on the liver.
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Table 1 Case record form used for survey

a) Criteria of image quality evaluation used in the observer test

3 :excellent Best quality of liver enhancement for diagriosis

2 : good Good quality slightly inferior to "excellent”
1 fair Slight enhancement but diagnosis possible
0 : poor Insufficient for diagnosis

b) Evaluation of intrahepatic vessels enhancement

3 : The third-order branches are demonstrated

2 : The second-order branches are demonstrated

1 : Only the main or first branches are demonstrated
0 : Vessels can not be seen

CTH) /EEHCTliL L TEHfEZROL. 72, EBED
FHEE RSB PR R & D BB A Z LI B, &
AR OFMIC I, FFFIERL NV EFEREE O &
FTLEZTHFEEB LUFRMEOCTHEIZ VIS
HOLEAFIREO G L <~V TERHINZ 4T o 72, FFERIR
EFFPIERC BV TR S A T 2P AFEIR CRHI % 4T
> TWA, EFEARTHER L FRME > FRINTEET
ELWIEEIE, FERBERUCTEE L7z, 72, #HEEF
flix LT, BbHalEmEE 2 22 &0 o EeshR,

Enhancement
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0
60 90 120 150 180 second

Fig.1 Graph of mean liver enhancement for each time

IR & PIIR OIS O FIEREIZ 2V T, Table 1a, bIZRT &9
GHEEREIZL T, 0063 F TOAITRREIT,
ZONEHEE RS CEHli = 1T 7.

2. EEETHIRORE

eI EABICAZ Y —= vy Z7EWIZT LEROEE
CT%E4T 2 12 H 406 TH 5.

BAEBICI0B T 2D 4 DO T N —FI25T, EEFTONF
BEfomEEIls, EEATFAEL10, 1.2, 1L4BIWT
1.6ml/kg (k) D 4 58 Y R i%E L, FEAEEBm/BTHRS
L, JETT scan% FVuERAIL 55RO & ) 0% 1T
otz BB, BNV TOFHEBEICEEEIRDO N
Mol 1) L ABICEEHBROFFEL NV TOFEE,
KEIOR, TREIR, &R, PIROCTEORZE 1TV, &
WARIRORBHIT- 72, FREAFHE S FARICIT o 72,
LB, WThOEEL FRFRORLBIFEEZLNDEY
47 F9iE, 74y F7 LAV THREBELTWAS.
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1. EEBNEE () OBEHER
a) FFPIEBIZ BT B FEPAL D) R (Fig.1, Table 2)
FFEE, KBIAR, TRMAR, FrR, PIIROEERI

Table 2 Mean vessels enhancement ratio for each time

Enhancement ratio (Mean+SD)
Time (second)

Aorta Hepatic vein Portal vein
60 2.91+£0.38 1.95+0.55 2.32+0.50 2.55+0.40
90 2.19+£0.30 1.73+£0.43 1.904:0.42 1.74+0.19
120 2.00+£0.52 1.69+0.13 1.664+0.32 1.94+0.38
150 1.70£0.40 1.51+0.38 1.4040.37 1.86+0.42
180 1.76+0.33 1.50+0.21 1.4740.46 1.70+£0.35

# [VC=Inferior Vena Cava

Er8E6H25H
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Fig.2 Graph of mean liver enhancement for each volume

Q0BT D28 £ 04T, IFLALE Table 3 Mean vessels enhancement ratio for each volume

v ¢ . =

i RO LN hholz, FRLUBORRM Enhancement ratic (Mean+SD)

TR & DR ROFMILET L s Aot INC  Hepaticvein  Portal vei
. . orta epatic vein ortal vein

Tz, FFRMIR, IR o FEfE

b, 60F51EAT3 £2.8 + 0.4 TR A 1.0 1.76+0.29 1.62+£0.40  1.63+0.28  1.57+0.37

28+04&L3THY, FLALEITT

LNz, FRLEIZHS Iz 1.2 1.89+0.24 1.6240.27 1.73+0.40 2.07+£0.35

BETLTW. 14 225+039 1734043  1.89+042  2.00+0.33

2. EEEEASOKRIHER

a) FFPIER I B B K247 ) 1 57 % 5 1.6 2.454:0.46 1.844:0.40 1.87+0.31 2.39+0.35

(Fig 2, Table3) # [IVC=Inferior Vena Cava

WHEDEWETIE, WO b

EHRIESZ VI EHVEEHREIE O TW . Lo L
141 1.6ml/kg TIIIFEZ DELIRICIIAFEEIZDO LN
Ldrodz, MERTH R4 L 1.6ml/kg TIIERAIREIC
FEEIFEON L7,
b) IR & FFPYIILE O8R5 35 R AT

BER 23T b ERHEDSS VI EFMIEE < o T
Vo 7275 (Fig.3, 4), 1.4mlkg TIIIFEZE OFEMA2.8 £ 0.4
(*F¥ + SD) THFAIFIARIZ2.8 £ 0.4, JFEEIRIZ3ITH D,

1.6ml/kg T EE DFFi792.7 + 0.5 THMHNFIRIZ2.8 +

0.4, F##IRIZ3ITH Y IO HEFS
LALERBO N7,

R MEDRFERREICIEIZ

£ =

EELHAEERA X v v H

ER LIz EICEDESIC

1 [B] DI A IE T C OfFlf 4k dynamic study2SThH N5

Fig.3 Helical CT image of the liver shows poorly enhanced
vessels and liver parenchyma. Patient received a volume
of 1.0ml/kg of contrast medium.
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Fig.4 Helical CT image of the liver shows good enhanced ves-
sels and liver parenchyma. Patient received a volume of 1.6ml/
kg of contrast medium.
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