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Three-dimensional Imaging of Hepatic and
Intrahepatic Portal Veins with Helical CT:
Determination of optimal volume of
contrast medium by intravenous
injection using MIP technique

Masafumi Uchida, Masaharu Shinagawa,
Humitaka Sakai, Yoshihiko Onizuka,
Hiroshi Nishimura, and Naofumi Hayabuchi

In this study, the optimal volume of contrast medium in
the liver for three-dimensional (3D) imaging of the hepatic
and portal veins by helical CT were determined by intrave-
nous injection using the MIP technique. In the 48 cases
examined, CT images of the liver were obtained following
the administration of contrast medium (90, 120, or 150 ml
and 1.0<, < 1.5ml; 1.5<,£20ml; 2.0<,<25mlor2.5 <,
<3.0 ml/kg) for determination of the optimal volume. The
mean body weight of the patients was 59 kg. Contrast me-
dium (Iopamidol 300 mgl/ml) was injected at a rate of 3 ml/
sec, and scanning was initiated 70 sec after the beginning
of injection. Images were obtained throughout the entire liver
using 5-mm collimation. MIP images were graded from poor
to excellent based on their visualization of the hepatic ves-
| sels. Images produced with 120 ml of contrast medium pre-
sented excellent images of hepatic vessels, superior to those
produced with 90 ml (hepatic vein: p < .001, portal vein: p
<.001). Images produced with 2.0 <, £ 2.5 ml/kg of con-
trast medium presented excellent images of the portal vein,
superior to those produced with 1.5 <, £ 2.0 ml/kg ml (p <
0.05). It is evident from the present data that a contrast
medium volume of more than 120 ml or 2.0 <, < 2.5 ml/kg
is sufficient for three-dimensional imaging of hepatic ves-
sels. These images may be a useful diagnostic tool in pa-
tients with hepatic disease.
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Table 1

s % 19

Comparison of image quality for each volume

Volume of contrast medium
Image quality 90 ml 120 ml 150 ml
HV PV HV PV HV PV
Excellent 1 7 9 14 14 14
Good 7 8 6 2
Fair 8 1 1 0
Poor 0 0 0 0

Table 2 Comparison of image quality for each volume per weight (kg/ml)

Volume of contrast medium per weight (kg/ml)
Image quality 10<a<15(n=9) 15<a<20(n=13) 20<a<25(n=19) 25<a<3.0(n=7)

HV PV HV PV HV PV HV PV
Excellent 0 3 5 8 13 18 6 6
Good B 5 5 5 5 1 1 1
Fair 5 1 3 0 1 0 0 0
Poor 0 0 0 0 0 0 0

THAFINR & BFEIR O =R TR DVER 21T o 72, BB L Mann-Whitney U test TlE1.5 <a £ 2.0ml/kght & DILETIE,

7R OFHIEE MR T 2 AOBEHEREMEDGH#D 9
Z, &L MEDFEAREL D DEpoor, =Kk T Tx
fair, "R FE THgood, =KL EDRETRER b O
Fexcellentk L TiTo7z, =% — LTI AllE S+
ZLEHE L T b, LB, SRIOHE CldEEsifozs
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b L R ST B XIROFE 2 856 L7z, MEIZ%
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TERH B O % Table 11278 LTV 5, 90mIEETHF
HRIZBWVTgoodl LS N-D1E50% (8/16) TH Y, M
JRTIE94% (15/16), 120miEETldgood LA I3 FTEHIK T4 %
(15/16), FIIRTIZ100% (16/16) TH bV, 150mIFETIZV
b 100% (16/16) TH - 7. Kruskal-Wallis test|Z T & H:D
A I 2 (p < 0.001) A5 1), Mann-Whitney U test T
(2 120mIBEIE90mITE & Hele U CHFRRIR, PIIRE D ICHEICEE
fifild & 2> 72 (p < 0.001). 120mlI#E & 150mIFE TIEIFHHIR T
Ii]SOmIﬁ?ﬁ‘ﬂ fliiZ %2 o 72 (p < 0.05) 2%, PIRCIIHE 2
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SERE124E 1 A25H
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Fig. 1 Patient received 90 ml(1.48 mi/kg) of contrast medium.

A: Two-dimensional (2D) CT.

B: Three-dimensional image obtained using MIP technique (frontal view).

Helical CT image of the liver shows poorly enhanced vessels. MIP image of the hepatic vein and intrahepatic portal vein were fair.
Fig. 2 Patient received 120 mi(2.14 mi/kg) of contrast medium.

A: Two-dimensional (2D) CT.

B: Three-dimensional image cbtained using the MIP technigue (frontal view).
Helical CT image of the liver shows well-enhanced vessels. MIP image of the hepatic vein and intrahepatic portal vein were excellent.

(A)
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(A)

(B)

Fig. 3 Patient received 150 ml(2.53 ml/kg) of contrast
medium.

A: Two-dimensional (2D) CT.

B: Three-dimensional image obtained using the MIP tech-
nique (frontal view).

Helical CT image of the liver shows excellent enhancement
of vessels. MIP image of the hepatic vein and intrahepatic
portal vein were excellent.
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