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Table 1. The Grade of Intratumoral Enhancement in Hepatic )
Hemangioma
Group A(n=24) Group B(n=84) (cystic cavity)
HAP PVP HAP PVP (scar tissue) ,
Grade | 0 0 68(80.9%) 56(66.7%)
Grade Il 2(83% 0 8 (9.5%) 13(15.5%) (18-21).
Gradelll  8(33.3%) 9(37.5%) 3 (3.6%) 6 (7.1%)
Grade IV 14(58.3%) 15(62.5%) 5 (6.0%)  9(10.7%) , (conventional) CT
*Abbreviations: HAP, hepatic arterial phase; PVP, portal venous
hase '
Elntratumoral enhancement : Grade |, <25%; Grade |1, 25-50%; cT

Grade I, 51-99%; Grade IV, 100%

Fig. 1. A Hemangioma with wedge-shaped parenchymal enhancement in the periphery to the tumor in a 48-year-old man. CT scan
during the hepatic arterial phase(A) show a small hyperattenuated nodule(arrow) and wedge-shaped homogeneous hyperattenuat-
ed area(open arrows) peripheral to the nodule. CT scan during the portal venous phase(B) shows hyperattenuated nodule(arrow in
C) without peripheral wedge-shaped hyperattenuated area.
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Fig. 2. Three hemangiomas with wedge-shaped parenchymal enhancements in the periphery to the tumors in a 70-year-old man.
Two consecutive CT scans during the hepatic arterial phase(A, B) show three small hyperattenuated nodules(arrows) and wedge-
shaped homogeneous hyperattenuated areas(open arrows) peripheral to the nodules. Branches of the portal vein(thin arrows in A)
are early opacified, suggesting the presence of an arterioportal shunt. CT scan during portal venous phase(C, D) show still hyperat-
tenuated nodules(arrows) and peripheral wedge-shaped hyperattenuated areas(open arrows).
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Fig. 3. Two hemangiomas with wedge-shaped parenchymal en-
hancements in the periphery to the tumor in a 56-year-old man.
CT scans during the hepatic arterial phase(A, B) show two small
hyperattenuated nodules(arrows) and subtle hyperattenuation
(open arrows) peripheral to the nodules. Hepatic angiography
(C) well demonstrates early opacification of small portal branch-
es(thin arrows) around the lesion, which could not be found at
hepatic arterial phase CT. CT scans during the portal venous
phase(D, E) show two small hyperattenuated nodules(arrows)
with peripheral wedge-shaped hyperattenuated area(open ar-
row).
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Wedge-shaped Parenchymal Enhancement Peripheral to the
Hepatic Hemangioma : Two-phase Spiral CT Findingst
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Purpose : To determine the incidence of hepatic hemangiomas associated with wedge-shaped parenchymal
enhancements adjacent to the tumors as seen on two-phase spiral CT images obtained during the hepatic arter-
ial phase and to characterize the two-phase spiral CT findings of those hemangiomas.

Materials and Methods : One hundred and eight consecutive hepatic hemangiomas in 63 patients who under-
went two-phase spiral CT scanning during an 11-month period were included in this study. Two-phase spiral
CT scans were obtained during the hepatic arterial phase(30-second delay) and portal venous phase(65-second
delay) after injection of 1220mL of contrast material at a rate of 3mL/sec. We evaluated the frequency with
which wedge-shaped parenchymal enhancement was adjacent to the hemangiomas during the hepatic arterial
phase and divided hemangiomas into two groups according to whether or not wedge-shaped parenchymal en-
hancement was noted (Group A and Group B). The presence of such enhancement in hemangiomas was cor-
related with tumor size and the grade of intratumoral enhancement.

Results : In 24 of 108 hemangiomas, wedge-shaped parenchymal enhancement adjacent to hepatic tumors
was seen on two-phase CT images obtained during the hepatic arterial phase. Mean hemangioma size was
22mm in Group A and 24mm in Group B. There was no statistically significant relationship between lesion
size and the presence of wedge-shaped parenchymal enhancement adjacent to a hemangioma. In 91.7% and
100% of tumors in Group A, and in 9.6% and 17.8% in Group B, hemangiomas showed more than 50% intra-
tumoral enhancement during the arterial and portal venous phase, respectively. Wedge-shaped parenchymal
enhancements peripheral to hepatic hemangiomas was more frequently found in tumors showing more than
50% intratumoral enhancement during these two phases(p<<0.01).

Conclusion : Wedge-shaped parenchymal enhancements is not uncommonly seen adjacent to hepatic heman-
giomas on two-phase spiral CT images obtained during the hepatic arterial phase. A hemangioma showing-
wedge-shaped parenchymal enhancement tends to show more than 50% intratumoral enhancements during
the arterial and portal venous phase.
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Liver neoplasms, CT
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