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Fig. 1. Peripheral high-Peripheral
high attenuation

A. Image obtained in the arterial
phase of spiral CT shows a mass
with peripheral high-attenuation in
the anteroinferior segment of the
right hepatic lobe.

B. Image obtained in the portal ve-
nous phase shows centripetal en-
hancement of the mass.

Fig. 2. Uniform high-Uniform high
attenuation

A. Image obtained in the arterial
phase of spiral CT shows a mass
with nearly total high-attenuation
in the medial segment of the left
hepatic lobe.

B. Image obtained in the portal ve-
nous phase shows that the mass still
have high attenuation.

Fig. 3. Peripheral high-Uniform high
attenuation

Image obtained in the arterial phase
of spiral CT (A) shows a mass (ar-
row) with peripheral high-attenu-
ation in the posteroinferior segment
of the right hepatic lobe, and image
in the portal venous phase (B)
shows the mass (arrow) with uni-
form high attenuation at the same
site.
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w2} A Fo2 83t o 13 (10mmo]3}h) o] Ag= 314
QAL 27(11 —20mm) &} A5 1970, 28] 2 37 (21mme]4Y) AAMA g 71 E3F 2AF7 L FEE 159 (5Y
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Fig. 4. Low-Low attenuation

- A, B. CT scan obtained in the ar-
terial phase (A) shows a low-atten-
uated nodule (arrow) located in the
. posterosuperior segment of the right
hepatic lobe, and CT scan in the
portal venous phase (B) shows the
| mass (arrow) with low attenuation.
C, D. Heavily T2 weighted MR im-
age (€) shows the mass (arrow) with
® bright signal intensity, and Gd-
. enhanced MR image (D) shows per-
| ipheral and nodular enhancement of
mass(arrow).



61 (744 %) AL, FA17] Bl 25dE Bl A97h 1L
o (134%) 9o, AL3(FR4=7) A3 (E974=7])
ol 89(9.8%)2} (Fig. 4), ¥4 (597d=x7]) - A3 (¥
W73z71)]) 24(24%)E =717} 20mmo]&ke]l FellAet B
9o} (Fig. 5) (Table 1).
U

Z4Eeke] 2YF7FFAE ¥ A % 33} FoFs T
Ashe AR oste] AAH 2457 CTAA 7Hek
9] &L F3 7HIAY 2933R xkoloﬂ 0| &3hy

o7lele Fokel R (vascularity)st d4& & A1
9] zdA e FEA 7L S v A Ho] CTAAA ] =
AR FAA AH A BAE B AR A7) A
8- ekl Al it Foacha s 53] 71EH e

2F ¢

[0

:0IBA1D] LIMA! CTHIM ZHS2IE 0| TASZIA
2 JAIE A& o 127} 285 adeAbo] 7153
Aol w2} 7ke] Ao W] FF(perfusion) & dolE
7} SlAl =it & ZHs 7)o} £ 7] Alo]o|A]e] Biw o] x4
37d AxE v|wsle] ¥R Fodat AR Foks 7
& A =k, 2, 3).

£ d7dA = 59719 T9718 FAYEA71Q 2EAF
JAIAF 72t 30&9) 6522 AdAssch Al Mo =
A7 UEANE B3l 2GAE F]IZE Foll 202 WA
30%& FHH A|F=TH(4, 10). o] A|ZF 243 kel 7hA £33}

2L JHAA Fe E2 559 oA S Ao =3
ol213t FF WA Fk T2 HE Y IFFTFS o
CToNA 7HEHe o8k 3] &3} glo] 2FF7ke] = 7HA
AL 7HEHo] ofx] 2GAE WA Rl 2 AY 257} 5
A e¥o} ZGAZ} Fogoll= 7HA M A & A etk
o] FFe WAES HASAIZIH(1], 12). 2L Y =

Table 1. Contrast Enhancement Patterns of Hemangioma in Two-phase

Pattern at Two-phase Tumor size (mm) Total
Arterial-Portal (10 11—20 Y21

PH-PH 9(29.0%) 9(47.4%) 26(81.4%) 44(53.7%)
UH-UH 6(19.4%) 3(15.8%) 2(6.2%) 11(13.4%)
PH-UH 4(12.9%) 3(15.8%) 2(6.2%) 9(11.0%)
PH-I 3(9.7%) 0(0%) 26.2%) 5(6.1%)
I-PH 1(3.2%) 1(5.3%) 0(0%) 2(2.4%)
L-PH 13.2%) 0(0%) 0(0%) 1(1.2%)
L-L 5(16.1%) 3(15.8%) 0(0%) 8(9.8%)
I-L 2(6.5%) 0(0%) 0(0%) 2(2.4%)
Total 31 19 32 82

PH = Peripheral high attenuation, UH = Uniform high attenuation, I=1Iso attenuation, L = Low attenuation

Fig. 5. Iso-Low attenuation

Image obtained in the arterial phase
(A) shows a mass (arrow) with iso-
attenuation located in the lateral
segment of the left hepatic lobe,
and image in the portal venous
phase (B) shows the mass (arrow)
with low attenuation.
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Hepatic Hemangioma : Contrast Enhancement Patterns on Two-Phase Spiral CT!

Eun Joo Yun, M.D., Byung Ihn Choi, M.D., Joon Koo Han, M.D., Hyun-Jung Jang, M.D.
Tae Kyoung Kim, M.D., Ah Young Kim, M.D., Ki Yeol Lee, M.D.

IDepartment of Radiology, Seoul National University College of Medicine

Purpose:To evaluate contrast enhancement patterns of hemangioma according to size, as seen
during the arterial and portal venous phase of spiral CT.

Materials and Methods: During a recent six month-period, 52 patients with hemangiomas under-
went two-phase spiral CT examination with 10mm collimation at 10mm/sec table speed, and with
100mL of contrast material(37 g iodine) injected at a rate of 2.5mL/sec. CT images of the hepatic ar-
terial and portal venous phase were obtained with 30-second and 65-second delay, respectively. In
52 patients, 82 hemangiomas were seen. The diameter of the tumors were as follows; < 10mm
(n=31), 11—20mm(n=19), and > 21mm(n=32). The enhancement patterns of tumors compared
with attenuation of surrounding liver parenchyma were divided into four types: peripheral high,
uniform high, iso, and low.

Results: Overall, the most common enhancement pattern was peripheral high(44/82, 53.7%), dur-
ing the arterial and portal venous phase. The second and third most common patterns were uniform
high (11/82, 13.4%) and peripheral high-uniform high(9/82, 11.0%), also during the arterial and
portal venous phase. Sixty-one (74.4%) showed peripheral high attenuation and eleven(13.4%), uni-
form high attenuation, during the arterial and/or portal venous phase. In tumors smaller than 20
mm, low-low attenuation was seen in eight(9.8%), and iso-low attenuation in two(2.4%), during the
arterial and portal venous phase, respectively.

Conclusion:On two-phase spiral CT, the most common enhancement pattern of hemangioma was
peripheral high, seen during the arterial and portal venous phase. However, a small hemangioma
less than 2cm may show atypical patterns, including low and iso attenuation.

Index words: Liver neoplasms, CT
Computed tomography(CT), helical
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