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Introduction: Predicting the grade of hepatocellular carcinoma (HCC) preoperatively is important, because the histopathologic differentiation of 
HCC is known to be an important prognostic factor in terms of survival as well as tumor recurrence. Recent advances in magnetic resonance (MR) 
imaging have led to the clinical application of state-of-the-art MR sequences to liver imaging. The aim of our study is to investigate the effectiveness 
of current MR sequences in estimating histopathologic grade of HCC; diffusion-weighted images (DWI), dynamic subtraction of precontrast from 
arterial phase images, and hepatobiliary phase (HBP) images. 

Methods: This retrospective study was approved by the institutional review board; informed consent was waived. Gd-EOB-DTPA-enhanced MRIs 
with DWI of 201 surgically resected HCCs in 175 patients were independently reviewed by two abdominal radiologists. MRI was performed with a 
3.0-T MR system (MAGNETOM Trio a Tim; Syngo MR B15; Siemens Medical Solutions, Erlangen, Germany) and subtraction of multi-phasic 
contrast enhanced dynamic series was automatically acquired. The reviewers evaluated the signal intensity of each tumor on DWI (hyperintense or 
iso-hypointense on high b-value DWI (b=800)), on subtraction images of precontrast from arterial phase images (hyperintense or iso-hypointense), 
and on HBP images (hypointense or iso-hyperintense). The incidence of signal intensity and the relationship between signal intensity and 
histopathologic grade were assessed for each sequence and a combination of sequences. The statistical differences were assessed using the 
generalized linear mixed model in order to control the effects of clustered data. 

Results: Pathologic examinations revealed 37 well-, 130 moderately, and 34 poorly 
differentiated HCCs. On DWI, 74.2% (23/31) of HCCs without restricted diffusion 
and 8.2% (14/170) of HCCs with restricted diffusion were well-differentiated (p 
< .001). On subtraction imaging, 81.3% (13/16) of HCCs without arterial 
enhancement and 13% (24/185) with arterial enhancement were well differentiated 
(p < .001). On HBP images, no significant difference was seen in signal intensity 
among different grades (p = .33). When lesions were divided into three groups 
based on combined findings on DWI and subtraction imaging (Group 1: no positive 
findings (Figure 1); Group 2: only one positive finding; Group 3: two positive 
findings, with positive findings being restricted diffusion and arterial enhancement), 
a linear trend was observed between group and 
grade (p < .001) (Table 1). The positive 
predictive value (PPV) of Group 1 in predicting 
well- differentiated HCC was 100%, higher than 
the PPV of individual positive findings on DWI 
(74%) or subtraction imaging (81%) (Table 2). 

Conclusions: DWI and subtraction imaging are 
helpful for predicting the HCC histopathologic 
grade. The combination of no restricted 
diffusion and no arterial enhancement has a high 
PPV for distinguishing well-differentiated from 
higher grade HCCs. 
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