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Fig. 1. A 36-year-old male patient with hepatocellular carcinoma at segment 7(not shown) without PV thrombosis

A. True-FISP image shows that the portal system shows relatively homogenous high signal intensity and a little flow artifact at the
main portal vein, 1st and 2nd branches of portal vein, splenic vein, and spleno-portal junction.

B. Contrast-enhanced FLASH image shows that the portal venous system demonstrates heterogenous high signal intensity and
much flow artifact(arrows) at each site.
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Table 1. Mean Scores of Each Vessels in 56 Cases without PV
Thrombosis

Vessels t-FISP e-FLASH P-value
Main PV 2.83+ 0.38 1.67+ 0.54 < 0.001*
Istbranchof PV 2.44+ 0.58 1.78+ 0.60 < 0.001*
2nd branch of PV 2.49+ 0.62 1.96% 0.72 < 0.001*
Splenic vein 2.23+ 1.03 1.89+ 0.62 < 0.002*
SMV 2.75+ 0.43 2.04+ 0.70 < 0.001*
SP junction 2,20+ 0.64 1.81+ 0.68 < 0.005*

*: Wilcoxon 2-sample test

t-FISP : true Fast Imaging with Steady state Precession
e-FLASH : enhanced Fast Low Angle Shot

PV: portal vein

SMV: superior mesenteric vein

SP junction: spleno-portal junction
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Table 2. Six Cases with PV Thrombosis

Location of PV thrombosis

Location of HCC
DSA t-FISP e-FLASH
Casel C&PatS8 Rt& main Rt & main Rt & main
Case 2 CatS7 Rt Rt Rt
Case 3 CatS5 Rt Rt Rt
Case4 C&PatS6 Rt&main Rt& main Rt, Lt, & main

Case5 C&PatS6 Rt Lt,&main Rt Lt, & main Rt, Lt, & main
Case 6 PatS3 Lt Lt Lt

HCC : hepatocellular carcinoma
DSA : digital subtraction angiography
C : central portion

P : peripheral portion

S8 :segment 8 in liver

Rt: right

Lt: left
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Fig. 2. A 54-year-old male patient with hepatocellular carcino-
ma involving central and peripheral portion of segment 6 and
tumor thrombus within right and main portal vein
A.Portography via superior mesenteric artery shows partial
obstruction at upper portion of main portal vein, but the left
portal vein is patent.

B. True-FISP image at the level of left portal vein shows a tu-
mor thrombus at the right portal vein(arrows) with patent left
portal vein.

C.True-FISP image at the level of main portal vein shows a
tumor thrombus extending to the upper portion of main portal
vein(arrows).

D. Contrast-enhanced FLASH image at the level of left portal
vein shows a suspicion of tumor thrombus at the left portal
vein(arrow).

E.Contrast-enhanced FLASH image at the level of main portal
vein, a tumor thrombus at the right and main portal vein(arrows). Note hepatocellular carcinoma at central and peripheral portion
of segment 6 in liver.
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MR Imaging of Portal System : Comparison between True-Fast
Imaging with Steady State Precession(FISP) and Enhanced
Fast Low Angle Shot(FLASH) Imaging*

Jun Woo Lee, M.D., Hak Jin Kim, M.D., Kun Il Kim, M.D., Yong Jin Na, M.D.

*Department of Diagnostic Radiology, College of Medicine, Pusan National University

Purpose : The purpose of this study was to compare true-fast imaging with steady state precession(t-FISP) with
enhanced fast low-angle shot(e-FLASH) imaging of the abdomen in the assessment of the normal and abnor-
mal portal venous(PV) system.

Materials and Methods : In order to evaluate the PV system, MR images using both t-FISP and e-FLASH se-
quences were obtained in 62 patients with hepatic mass. In 56 cases in which PV thrombosis was not demon-
strated, images were evaluated for homogenity and artifacts within the lumen of the PV system and the mar-
gin of the main PV. In the other six cases of PV thrombosis, conspicuity and extent of the thrombus were also
compared.

Results : For each vessel, the mean score for homogeneity and artifacts was significantly higher in t-FISP im-
ages than in e-FLASH images(P<.05), as were mean scores for the margin of the main PV (P < .05). In six pa-
tients with PV thrombosis, conspicuity of the thrombus as seen on t-FISP images was superior to that seen on
e-FLASH images; similarly, the exact extent of the thrombus was more accurately defined on the former type
of image.

Conclusion : For evaluation of the PV system, t-FISP MRI provides better imaging quality and better conspicu-
ity with regarded to the site and extent of PV thrombus, as compared with e-FLASH images.
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