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Fig. 1. Dynamic enhancement pattern
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Table 1. Pattern of Enhancement at Early Phase.

Hemangioma HCC Metastasis CCC

(n=24) (n=16) (n=6)  (n=3)
Eccentric 15 (62.5) 0 1(16.7) 0
Peripheral 5(20.8) 1(6.3 2(125) 2(66.7)
Homogeneous 3(12.5) 2(125) 1(16.7) 0
Heterogeneous 1(4.2) 13 (81.3) 2(12.5) 1 (33.3)

* Numbers including in the parenthesis are percentage
HCC ; hepatocellular carcinoma,
CCC ;cholangiocellular carcinoma

Table 2. Pattern of Enhancement at Late Phase.
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Metastasis (n=6) CCC (n=3)

Hemangioma (n=24) HCC (n=16)
Homogeneous 14 (58.3) 2 (12.5) 1(16.7) 0
Heterogeneous with filling-in 10 (41.7) 2 (12.5) 3 (50) 3 (100)
Heterogeneous without filling-in 0 12 (75) 2 (33.3) 0

* Numbers including in the parenthesis are percentage HCC ;hepatocellular carcinoma,

CCC ;cholangiocellular carcinoma

Fig. 2. Hemangioma depicted with dynamic Gd-enhanced MR imaging.
a. Initial eccentric enhancement with complete fill-in to homogeneous high signal intensity on delayed image is characteristic
finding of hemangioma (large arrows). Another small hemangioma with complete fill-in to iso signal intensity (small arrows).

Open arrows indicate pulsation artifact from aorta.

b. Peripheral hyperintense nodular foci with progressive fill-in. Note that the lesion does not completely fill in within 10 minutes.

— 927 —



CH Sh4k AL 2f 85| X| 1995 : 33(6) : 925~932

(Table 3). F¥FW =332 1ol Mat =)
(Table 4).
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Table 3. Change of the Degree of the Enhancement from
Early Phase to Late Phase.

Early / Delayed Hemangioma HCC Metastasis CCC

(n=24) (n=16) (n=6)  (n=3)
H—H 23 0 0 0
H—M 0 1 0 1
H—L 0 1 0 0
M—M 0 3 0 1
M—L 0 2 1 0
L—L 0 7 2 0
L—M 1 2 3 1

*H :high signal intensity relative to liver parenchyma

M :relatively same signal intensity with liver parenchyma
L:low signal intensity relative to liver parenchyma

HCC ; hepatocellular carcinoma,

CCC ;cholangiocellular carcinoma
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Table 4. Type and Incidence of Peritumoral Enhancing Halo.

Hemangioma HCC Metastasis CCC

(n=24) (n=16) (n=6) (n=3)
Early 0 2 0 1
Delayed 1 1 0 0
Continuous 0 11 6 0
None 23 2 0 2

HCC ; hepatocellular carcinoma,
CCC;cholangiocellular carcinoma

Fig. 3. Hepatocellular carcinoma.
a. Gd-enhanced MR images demonstrate heterogeneously enhancing tumor with peritumoral halo (large arrows). A small hepatic
cyst is also seen at the medial aspect of main mass lesion (open arrows).

b. Early homogeneous enhancement with rapid washout on delayed image is well visualized. Note peritumoral halo on the
delayed image.
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Fig. 4. Metastasis. Hypointense mass lesion with prominent
peritumoral halo is seen in the right lobe of liver.

Fig. 5. Cholangiocellular carcinoma. Gd-enhanced MR ima-
ges show hypointense lesion with peripheral enhancement.
Progressive filling-in pattern is also seen, but large central
low signal intensity area remains on the delayed image.
Peritumoral halo is not observed.
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Fig. 6. Hepatic cysts. Multislice dynamic imaging facilitates
the identification of absence of Gd-enhancement in small hep-
atic cysts by obtaining the multiple image sets during the suc-
cessive breath-hold periods (arrows).
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Focal Hepatic Lesions: Dynamic Multi-slice MR Imaging’

Do Joong Kim, M.D., Myeong Jin Kim, M.D., Pil Sik Choi, M.D., Yeon Kwon |lhn, M.D.,
Jae Joon Chung, M.D., Jong Tae Lee, M.D., Hyung Sik Yoo, M.D.

1Department of Diagnostic Radiology, Yonsei University College of Medicine

Purpose: To evaluate the dynamic enhancement patterns of focal hepatic lesions using breath-hold dynamic
MR imaging for differential diagnosis.

Materials and Method : Thirty three patients (24 men and 12 women, mean age of 55 years) with 56 known
liver masses on CT scan and US underwent MR imaging with 1.5T. After T1-weighted fast multiplanar spoiled
gradient recalled (FMPSPGR) imaging, breath-hold FMPSPGR images were obtained at 0, 1, 3, 5, and 10 minu-
tes after bolus injection of Gd-DTPA. The cases consisted of 16 hepatocellular carcinomas, 24 hemangiomas, 6
metastases, 3 cholangiocellular carcinomas, and 7 hepatic cysts. The dynamic enhancement patterns were
evaluated on the basis of initial enhancement study and, the degree of enhancement was also levaluaied.

Results: Of 24 hemangiomas, most cases showed centripetal filling-in pattern of enhancement except 3
cases which showed homogeneous enhancement pattern on the early dynamic phase. All hemangiomas
showed very high signal intensity which persisted to the delayed phase. The eccentric enhancement pattern
was the most common type in hemangiomas (63%). Hepatocellular carcinomas had heterogeneous enhance-
ment pattern on early and delayed phase (81, 88%) and showed diminished signal intensity on the delayed
images. 14 of 16 hepatocellular carcinomas (88%) had peritumoral halo. Variable enhancement pattern was
observed in metastases including progressive centripetal filling-in pattern (67%). All metastases showed promi-
nent peritumoral halos and low signal intensity. Cholangiocellular carcinomas showed early centripetal filling-in
and heterogeneous enhancement pattern on delayed phase. None of hepatic cysts showed enhancement.

Conclusions: Dynamic breath-hold MR imaging with Gd enhancement allows accurate assessment of
hemodynamic status of hepatic lesions and is useful in differential diagnosis of focal hepatic lerions.
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