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Table 1. Detection Accuracy in Liver Metastases and Hepatocellular Carcinomas

Early (95% CI of Area) Delay (95% CI of Area) pvalue

Reader 1 Mets (n=69) 0.917 (0.860—0.973) 0.912 (0.855—0.969) >0.1
HCC (n=37) 0.895 (0.809—0.980) 0.910 (0.827—0.992) >0.1

Reader 2 Mets (n=69) 0.723 (0.616—0.831) 0.684 (0.565—0.803) > 0.1
HCC (n=37) 0.624 (0.482—0.766) 0.715 (0.580—0.851) > 0.1

Mets: metastases, HCC: hepatocellular carcinomas, CI: confidence interval

Table 2. Comparison of Lesion Conspicuity between Mn-DPDP enhanced Early and Delay MR Images

Early > Delay Early = Delay Early < Delay pvalue

Reader 1 Mets (n=63) 0 52 11 < 0.001
HCC (n=31) 0 20 11 < 0.001

Reader 2 Mets (nn=56) 0 49 7 < 0.01
HCC (n=30) 0 14 16 < 0.001

Mets: metastases, HCC: hepatocellular carcinomas
Wilcoxon' s signed rank test

Fig. 1. A 70-year-old man with liver metastasis from colon cancer.

Precontrast T1-weighted MR image (A) shows a 2.5 cm hypointense metastatic mass in segment VII of liver, which reveals thin
and faint ring enhancement (arrowhead) on Mn-DPDP-enhanced early MR image (B). On postcontrast delay MR image (C), more
prominent and thicker ring enhancement is demonstrated in the periphery of the metastatic mass.
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Table 3. Comparison of Ring Enhancement Grade between Mn-DPDP enhanced Early and Delay MR Images

Early > Delay Early = Delay Early < Delay pvalue
Reader 1 Mets (n=63) 0 21 42 < 0.001
HCC (n=31) NA
Reader 2 Mets (n=56) 0 20 36 < 0.001
HCC (n=30) 0 28 2 > 0.1

Mets: metastases, HCC: hepatocellular carcinomas, NA: not available, Wilcoxon’ s signed rank test

Fig. 2. A 74-year-old man with liver metastasis from colon can-
cer.

Precontrast T1-weighted MR image (A) shows a 2.1 cm hy-
pointense metastatic mass in segment VIII of liver dome, which
reveals no definite ring enhancement on Mn-DPDP-enhanced
early MR image (B). On postcontrast delay MR image (C), overt
ring enhancement is demonstrated in the periphery of the
metastatic mass.
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Fig. 3. A 56-year-old man with hepatocellular carcinoma (HCC).
Precontrast T1-weighted MR image (A) shows a 5.2 cm lobulat-
ed and hypointense HCC in segment IV of liver, which reveals
slightly irregular ring enhancement (arrowheads) on Mn-DPDP-
enhanced early MR image (B). On postcontrast delay MR image
(C), an irregular ring enhancement (arrowheads) is still demon-
strated in the periphery of the metastatic mass without interval
change.
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Are the Delay Images Necessary to Evaluate the Liver Metastatic
Lesions on Mangafodipir Trisodium Enhanced Liver MRI?:

Comparison with Hepatocellular Carcinomas’
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Purpose: To assess whether ring enhancements of liver metastases on Mn-DPDP enhanced, early MR images
were well visualized on delayed images, as compared with those of hepatocellular carcinomas (HCC), and to
investigate the detection accuracy and conspicuity of each tumor.

Materials and Methods: Twenty patients with liver metastases and 15 with HCC were studied by Mn-DPDP
enhanced, T1-weighted MR images. Peripheral ring enhancement and conspicuity were investigated.
Differences in detection accuracy and frequency of ring enhancement in liver metastases and HCC were as-
sessed.

Results: In liver metastases (n=69), 44 cases (63.8%) without ring enhancement and 25 (36.2%) with were not-
ed on early images. Sixteen cases (23.2%) without ring enhancement, 38 (55.1%) with ring enhancement simi-
lar to the early images, and 15 (21.7%) with prominent ring enhancement were noted on delayed images. In
HCC (n=37), 36 cases (97.3%) without ring enhancement and 1 case (2.7%) with were noted on early images.
There was no difference of detection accuracy in liver metastases or HCC between the 2 readings. Ring en-
hancement and conspicuity of each tumor were superior on delayed images. Ring enhancement in liver metas-
tases was better seen on delayed images.

Conclusion: Ring enhancement in liver metastases was well presented on Mn-DPDP enhanced, delayed MR
images, which was useful to differentiate liver metastases from HCC.
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