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Table 1. Summary of Contrast Enhancement Time and Density
according to the Size of HCC.

Grou Mean peak Mean peak
P CE time (sec) CEHU
I (n=6) 16.50+ 1.64 294.17+ 94.01
II (n=18) 18.50+ 1.85 324.11+ 176.76
III (n=16) 20.06+ 2.83 114.06% 63.07
Total 18.83+ 2.54 235.60+ 162.74
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Fig. 1. A diagram shows the relationship between time and
Hounsfield unit in ROI according to the size of HCC. Three
groups show similar enhancement pattern{early contrast en-
hancement, plateau (including peak contrast enhancment),
and delayed washout of contrast material}. The group I shows
fast peak contrast enhancement time and the group III shows
the lowest contrast enhancement. ( Group I: less than 2 cm,
Group II: 2 - 5 cm, Group III: more than 5cm in HCC size)
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Fig. 2. Single-level dynamic CTHA images in a 57-year-old man with HCC in segment IV. The lesion is 1.2 x 1.1 cm in size. Images
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Table 2. Summary of Onset Time and Duration of Plateau ac-
cording to the Size of HCC.

G Mean onset time Duration time
roup
of plateau (sec) of plateau (sec)
I(n=6) 14.50+ 2.25 7.00% 2.45
II(n=18) 15.83+ 2.00 7.16% 1.50
III (n=16) 18.75+ 2.04 6.37+ 2.87
Total 16.80+ 2.61 6.83% 2.25

were obtained before intraarterial injection of contrast material and thereafter at three second intervals upto 30 seconds and the fi-
nal image at 45 sec after the start of injection. At three seconds, tumor enhancement is already visible (arrow). The maximal en-
hancement is seen in 15 second-delayed image. The tumor enhancement shows homogeneous pattern.
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Table 3. Summary of Pattern of Contrast Enhancement according
to the Size of HCC.

13).
Group CE pattern Number  Percentage (%) Ueda Matsui  (9) CT
I(n=6) homogeneous 5 83 CT
peripheral 1 17 1 mm 1
II(n=18) nodule in nodule 13 72 .
heterogeneous 2 11 '
peripheral 2 11
homogeneous 1 6
I (n=16) heterogeneous 11 69 CT
peripheral 4 25
nodule in nodule 1 6

= 5 L
Fig. 3. Single-level dynamic CTHA images in a 45-year-old man with HCC in segment VI. The lesion is about 2.2 x 2.0 cm in diame-
ter. Images were obtained before and after three second for 30 seconds after intraarterial injection of contrast material. A 4 leaf-
clover-like enhancement (arrow) in the larger nodule is well seen on initial 3, 6, 9 second CT images, suggestive of nodule in nod-
ule” in pattern. And rapid washout of contrast material is seen on 24 sec & 30 sec images.
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Fig. 4. Single-level dynamic CTHA images in a 65-year-old man with HCC. The lesion is 10 x 9.7 cm in size. Images were obtained
before intraarterial injection of contrast material and thereafter at three second intervals upto 30 seconds and the final image at 45
sec after the start of injection. At three seconds, tumor enhancement is already visible. The maximal enhancement is seen in 18
second-delayed image. The tumor enhancement shows heterogeneous pattern.
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Purpose: To evaluate the hemodynamics of nodular hepatocellular carcinoma (HCC) using single-level dy-
namic CT during hepatic arteriography (CTHA) according to the size of the nodule.

Materials and Methods: Forty 40 patients with nodular HCC confirmed histologically or radiologically under-
went single-level dynamic CTHA. Contrast media was injected via the hepatic artery for 20 seconds at a rate of
1.2 ml/sec. Images were obtained prior to this and thereafter at 3-second intervals until 30 seconds after the
start of injection, and additional images at 45 and 60 seconds. The CTHA findings were retrospectively re-
viewed, and cases were assigned to one of three groups, according to the size of the tumor [<2 cm (group I,
n=6); 2—5 cm (group II, n=18); and > 5 cm (group III, n = 16)]. We focused on onset time of contrast en-
hancement (CE), peak CE time and density, and duration of plateau. The patterns of CE were classified as ho-
mogeneous, heterogeneous, peripheral, of nodule in nodule”.

Results: The onset time of CE was 3 seconds and mean peak CE time was 18.8 seconds. A plateau was noted
in all groups (mean duration, 6.8 seconds). Mean peak CE time and density were 16.5 seconds and 294.1 HU
in group I, 18.5 seconds and 324.1 HU in group II, and 20.1 seconds and 114.0 HU in group III. The most fre-
quent pattern of CE (83%) was homogeneous, and this was found in group I. The small HCC group (group I)
showed a faster mean peak CE time than the large group (group III) (p < 0.05), and this latter showed a lower
peak CE density than the other groups (p < 0.05). In groups II and III; nodule in nodule” (72%) and heteroge-
neous patterns (69%) were, respectively, the most frequent findings.

Conclusion: Single-level dynamic CTHA is useful in evaluating the hemodynamics of HCC.
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