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Editorial
Quantitative evaluation of liver function is important not only for 

monitoring of that function, but also for preoperative assessment of 
the liver reserve [1].

The Plasma Disappearance Rate of Indocyanince Green (ICG-
PDR) has been regarded as a valuable tool for the quantitative assess-
ment of liver function, because it is removed from the circulation ex-
clusively by the liver [2]. However a reliable method for the quantita-
tive anatomically based evaluation of segmental liver function has not 
been established to date, to our knowledge.

The Future Remnant Liver Volume (FRLV) and a quantitative 
liver function test, such as the ICG clearance test, have been reported 
to be significant predictors of postoperative liver failure and mortality 
[1,3]. However, with volumetry, precise estimation of the segmental 
liver reserve could be impossible because the heterogeneity of the liver 
function could not be taken into account [4].

Gadoxetate disodium is a paramagnetic hepatobiliary contrast 
agent that can combine the features of extracellular agents with those 
of a hepatocellular contrast agent. The same transporting mechanisms 
(i.e. the Organic Anion Transporting Polypeptides, OATPs) are con-
sidered to be responsible for uptake of gadoxetate disodium and ICG 
in hepatocytes; therefore, there is a possibility that gadoxetate disodi-
um-enhanced MR imaging could be the basis of a useful method for 
quantitative estimation of postoperative liver failure similar to ICG 
clearance but with anatomic delineation of hepatic function [4-6].

Recent study reported that Relative Contrast Enhancement Index 
(RCEI) determined from preoperative gadoxetate disodium-enhanced 
MR imaging can predict Posthepatectomy Liver Failure (PHLF) in pa-
tients who underwent major hepatic resection [5]. However, RCEI was 
determined from the signal intensity of the liver on pre- and post-con-
trast enhanced MR images without appropriate correction by the vol-

ume and the extracellular fluid space of the liver. On the other hand, 
Yamada et al. [4] reported that the liver function correlating with 
ICG-PDR can be estimated quantitatively by Hepatocellular Uptake 
Index (HUI) determined from the signal intensities and the volumes 
of the liver and spleen on gadoxetate disodium–enhanced MR images 
with appropriate correction by the volume and the extracellular fluid 
space of the liver. Because the HUI can correlate with ICG-PDR very 
well and it can be determined directly from the volume and the signal 
intensity of a region of interest in the liver, the quantitative estimation 
of total and segmental liver function may be feasible. Therefore, PHLF 
could be predicted more precisely by HUI than RCEI, FRLV, or ICG-
PDR with in gadoxetate disodium-enhanced MR imaging.

In summary, gadoxetate disodium-enhanced MR imaging seems 
to be a reliable method for the quantitative evaluation of segmental 
liver function; however, appropriate index and precise limit to avoid 
PHLF should be determined for the best patient prognosis.
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Abstract
Quantitative evaluation of liver function is important not only for monitoring of that function, but also for preoperative 

assessment of the liver reserve. Recent advances and future view in quantitative evaluation of liver function within MR 
imaging was described.
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