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Objective: To evaluate the usefulness of spin-echo T2
and T1-weighted images and contrast-enhanced
dynamic gradient-echo images in differentiating
between hepatocellular carcinoma and dysplastic
nodules in cirrhotic livers.
Method: Thirty-eight patients with liver cirrhosis
underwent  spin-echo T2 and T1-weighted and
contrast-enhanced dynamic gradient-echo imaging. 16
small hepatocellular carcinomas (< 3 cm) in 16 patients
and 12 dysplastic nodules (> 1 cm) in 12 patients were
included in this study. Spin-echo sequences and
dynamic examination were compared for
characterisation of liver lesions.
Results: On combined SE T2 and T1-weighted images
and dynamic MR images, the most common
appearances were hyperintensity on T2-weighted
images (63%), hyperintensity on T1-weighted images
(50%) and hypervascularity (88%) for hepatocellular
carcinomas. All of the dysplastic nodules were
isointense on T2-weighted images and  except one, all
dysplastic nodules enhanced similar to the liver
parenchyma.
Conclusion: In the differential diagnosis of focal lesions
in cirrhotic liver, contrast enhancement features are
as diagnostic as the signal intensity of the lesions on
spin-echo sequences. Hyperintensity on T2-weighted
images and hypervascularity on dynamic contrast-
enhanced MR imaging are statistically significant
features of HCCs developing in cirrhotic livers.
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Nodules in Cirrhotic Livers: Differentiation with
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Signal intensity Number of lesions  (%)

T2- weighted T1-weighted HCC

(n= 16)

DN

(n=12)

Hyperintensity Hypointensity 4 (25) -

Hyperintensity Hyperintensity 6 (37) -

Isointensity Hyperintensity 2 (13) 5 (42)

Isointensity Isointensity 1 (6) 6 (50)

Isointensity Hypointensity 1 (6) 1 (8)

Hyperintensity Isointensity 2 (13) -

Total 16 (100) 12 (100)

Table I. Signal intensitiy of the lesions on T2- and T1- weighted images

Features Lesions p value

Hyperintensity onT2- weighted HCC- DN 0.0005*

Isointensity on T2-weighted HCC- DN 0.0078*

Hyperintensity on T1-weighted HCC- DN 0.2500

Isointensity on T1-weighted HCC- DN 0.2500

Hypointensity on T1-weighted HCC- DN 0.1250

Pattern 1 hemodynamic features HCC- DN 0.0005*

Pattern 4 hemodynamic features HCC- DN 0.0010*

Table III. Comparating features of HCCs and DNs and sta-
tistical results

/"�����������!������
�����

Table II. Hemodynamics features of the tumors in dynamic images

Hemodynamic Patterns Number of lesions (%)

HCC (n=16) DN (n=12)

Pattern 1 14 (88) -

Pattern 2 - -

Pattern 3 2 (12) 1(8)

Pattern 4 - 11 (92)
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Figure 3. Dysplastic nodule. a. On SE T1-W image, the liver has heterogeneous nodular appearance. A preportal
lobulated mass is mildly hyperintense relative to liver. b. The lesion is isointense relative to liver on SE T2-W image. c.
On dynamic gadolinium-enhanced GRE images, the lesion has pattern 4 hemodynamic appearance.

Figure 1. HCC developed in cirrhotic liver. a. SE T2-W image (2000/20-80) demonstrates slightly hyperintense lesion on
segment 7.  b. On SE T1-W image (500/15) obtained at the same level as a, the lesion  shows heterogeneous hyperintensity.
c.  On dynamic gadolinium-enhanced GRE images (106/4), the lesion shows diffuse homogenous contrast-enhancement
during the early portal phase, pattern 1 hemodynamic appearance and late pseudocapsular enhancement.

Figure 2. HCC developed in cirrhotic liver. a. SE T2 �W image shows a hyperintense lesion. b. On T1-W image, the
lesion is hyperintense and has a hypointense capsule. c. On dynamic gadolinium-enhanced GRE images, the lesion
demonstrates diffuse homogenous enhancement during the arterial phase and pattern 1 hemodynamic appearance.

a b c

a b c

a b c
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