Assessment of the Hepatocyte Fraction for estimation of liver function
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Target Audience Researchers and clinicians interested in body/liver imaging and disease
Introduction Gadoxetic acid (Gd-EOB-DTPA) is a hepatobiliary-specific Liver Spleen
contrast agent and has been proposed to evaluate liver function,
fibrosis!4l and to quantify differences in hepatic uptakelsl. Most of these
studies use the liver-spleen contrast ratio, T1 value changes of liver
parenchyma and the volume of the liver as markers. The purpose of this
study is to assess quantification of the hepatocyte fraction and ability of
hepatic uptake using Gd-EOB-DTPA for evaluation of liver function.
Material and Methods
First, R1 values of liver and spleen are measured pre and post contrast
administration, the latter in the hepatobiliary phase about twenty R1 change after EOB
minutes after injection. In this paper, we propose a new method to . .
calculate the hepatocyte fraction and the uptake function based on a AR1yper = (1 = @lLiver) x AR Liepatobitiary t @LivET * AR1p1045Es
pharmacokinetic model 5/(Fig.1) and the AR1 values, as derived on the AR yieen = @spleen x AR g1 00555
right.
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Hepatocyte Fraction = —
AR1Hepatobiliary +AR1BloodEES kHep = FHep /t t: time of after contrast (min)
Additionally, the kuep value was calculated as uptake function. Hepatocyte Fraction = AR1 y
AR1Hepntobxharv+ARlﬁloodEES
kiep = (%) / t t time after contrast injection(min) Fig.1 Schematic drawing of the model and calculations used to
derive the formulae for the hepatocyte fraction and k
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Results The median values of hepatocyte fraction of Normal,
Mild, Moderate and Severe were 76.7%, 72.5%, 50.4% and 44.8%
respectively. The hepatocyte fractions were significantly different
among groups classified according to 99mTc-GSA between Normal based on 99mTc-GSA
and Moderate,Normal and Severe, Mild and Moderate, and
between Mild and Severe (Kruskal-Wallis method, p value < 0.01)
(Fig.2). The median kue, values of Normal, Mild, Moderate and
Severe were 0.18, 0.14, 0.06 and 0.04, respectively. The kuep, were
significantly different between Normal and Moderate, Normal and
Severe, Mild and Moderate, and between Mild and Severe
(Kruskal-Wallis method, p value < 0.01) (Fig.2). Typical hepatocyte
fraction maps and kuep maps are shown in Fig.3. The hepatocyte Moderate Severe
fraction and knep decreased with liver function deterioration. HeF= 81.6% HeF= 71.5% HeF = 56.7% HeF =48.5%
Conclusion We have demonstrated quantification of hepatocyte ——

fraction and kuep using R1 values pre and post Gd-EOB-DTPA
administration. The results indicate that the hepatocyte fraction
quantification is useful for a robust evaluation of liver function and
that kuep provides information on hepatic uptake.
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