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Fig. 1. Homogeneous enhancement pattern of hepatocellular carcinoma during phase 1.

A. Precontrast image shows low intensity mass in the liver(segment 4), which enhances homogeneously during phase 1
image.
B. Portal phase image shows rapid washout of contrast enhancement in central portion of HCC. Delayed image shows
only peripheral rim enhancement.
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< Bglen 154(25%) = FHA Al71d4 22 YeA| 2
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Table 1. Phases of Maximal Enhancement in HCCs

Phases of Maximal Enhancement No. of Lesions (%)

Phase 1 42 (71.2)
Phase 2 5 (25.4)
Phase 3 2( 3.4

Total 59 (100)

HCCs=Hepatocellular carcinomas

Fig. 2. Homogenous enhancement pattern of hepatocellular carcinoma only during the phase 1.

A. Phase 1 (Left) image shows small homogeneously enhancing lesion in the liver (segment 2) (Arrow). Phase 2 (image
at the same level with phase 1 image dose not show any enhancing lesion in the liver.

B. Three months follow up CT scan shows low density mass at the same location. Lipiodol-CT scan taken 4 months

later (Right) shows homogeneously lipiodol uptake lesion.

-
Fig. 3. Typical peripheral globular enhancement pattern in hemangioma.

A. Phase 1 and 2 images show peripheral globular enhancement with centripetal fill-in enhancement pattern.
B. Phase 3 and phase 4 image show persistent homogeneous enhancement of hemangioma.
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Table 2. Enhancement Patterns of HCCs during Phase 1

Enhancement Patterns Numbers of Lesions (%)

¥ (£ 2cm > 2em Total
29id o7} 29 Qlglow] BF =71% 2emolahe A9k, — -
Yz ZYe Held 7é—?—»t— 2emolslel 4o (74%) Al Homogeneous oo 5233
DAY AA A7l 2GEAHA She AL Zom 8O
) Peripheral 3 2 5( 8.5)
osbe] Z+apEo] 134, 2em & ZTsH= W] 1o ou} - =
15 R the A1 B 245731 Table 3). Total 2 59000
7¥Aoloke] A 15¢] T 2cm o|Are] =7]E Bejr}  HCCs=Hepatocellular carcinomas
Table 3. Dynamic Enhancement Patterns of Hemangiomas (< 2cm).
Enhancement Patterns Number of Lesions (%)
Phase 1 Phase 2 Phase 3
< 2cm > 2cm < 2cm > 2cm < 2cm > 2cm
Globular 35 (64.8) 16 (94.1) 40 (74.0) 16 (94.1) 36 (66.0) 16 (94.1)
Homogeneous 4( 7.4 0( 0.0) 9 (16.6) 1(5.9) 16 (29.6) 1(5.9)
Peripheral Thin 2(3.8) 0( 0.0) 2(3.8) 0(0.0 2(3.8) 0( 0.0
No Enhancement 13 (24.0) 1( 5.9 3(5.6) 0( 0.0 0( 0.0) 0( 0.0
Total 54 17 54 17 54 17
Table 4. Start Point of Globular Enhancement of Table 5. Dynamic Enhancement Patterns of Metastasis
L s, Enhancement Numbers of Lesions(%)
) : ; 3 .
StarGng Eomt of Number of Lesions (%) Patterns Phase 1 Phase 2 Phase 3 Phase 4
& -
Globular Enhancement 2cm > 2cm B Rins Thin g (60) 9(60) 9(60) 6 (40)
Phase 1 35 (76.1) 16 (94.1) Rim Thick 3(200 3(200 3(20 6 (40)
Phase 2 8 (17.4) 1(5.9) No Enhancement 3(20) 2(13) 1(7) 0(0.0
Phase 3 3(6.5) 0( 0.0) Homogeneous o(o) 1(70 1(7) 1(7)
Phase 4 0( 0.0) 0( 0.0) Heterogeneous 0(o) o(o0) 1(7 2(13)
Total 48 (100) 17 (100) Total 15 15 15 15

Fig. 4. Peritumoral parenchymal enhancement pattern of colon cancer metastasis during phase 1 image.

A. Precontrast image shows three low signal intesity masses during phase 1 with peritumoral parenchymal enhance-
ment at segment 4.
B. Portal phase and delayed image show much prominent peripheral enhancement of metastasis. The degree of
peritumoral parenchymal enhancement is much lessened in these images.
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A

Fig. 5. Rim enhancement pattern of colon cancer metastasis on all phase images.
A. Low signal intensity lesion is visualized in the liver on precontrast image(Left). Phase 1 image (Right) shows rim en-

hancement without evidence of globular enhancement.

B. Portal venous phase (Left) and delayed image (Right) show similar rim enhancement in the mass. Central portion of

the mass dose not enhance on all images.
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Assessment of Focal Liver Lesions with 4-Phase Dynamic
FLASH MR Imaging : Usefulness of Early Image Acquisition for
Characterization of Arterial Phase!

Byung-June Jo, M.D., Jeong-Sik Yu, M.D., Ki Whang Kim, M.D.
Tae-Hoon Kim, M.D., Ji Hyung Kim, M.D., Sei Jung Oh, M.D.
Chang Su Ahn, M.D., Su-Yun Chung, M.D., Ho-Chul Lee, M.D.

L Department of Diagnostic Radiology, Yonsei University College of Medicine

Purpose: To document the usefulness of early image acquisition using the contrast-enhanced dy-
namic MR imaging for characterization of various focal hepatic lesions during the arterial phase.

Materials and Methods:Seventy-nine patients with 145 focal liver lesions (71 hemangiomas, 59
hepatocellular carcinomas and 15 metastases) underwent breathhold dynamic MR imaging using a
fast low-angle shot sequence. After obtaining unenhanced TI1-weighted images, four phase MR
images were obtained 10, 35, 60 and 300 seconds after starting the injection. Patterns of contrast
enhancement were analyzed for each lesion, with an emphasis on first phase images.

Results: Forty-two of the 59 HCCs (71%) showed prominent contrast enhancement during the
first phase. HCCs smaller than 2cm in diameter showed a more homogeneous enhancement pattern
than those which measured 2cm or more(24/25 vs 12/17;p {.05). Hemangiomas showed a globular
enhancement pattern during the same phase in 51 of 71 cases (72%), a finding which was more ap-
parent in those whose diameter was 2cm or more(35/54 vs 16/17, p{.05). During the first phase of
imaging, 12 of the 15 metastases showed peripheral enhancement of their thick rim.

Conclusion: The use of early image acquisition on dynamic MR sequences is helpful in charac-
ter-izing lesions according to their pattern of contrast enhancement.
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Magnetic resonance(MR), technology
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