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BACKGROUND AIM

The Child-Pugh classification (CPC) is widely used to estimate the liver function of
patients with hepatic tumors before performing hepatic resection. CPC is calculated
based on serum albumin level, serum total bilirubin level, prothrombin time ratio,
presence of ascites, and hepatic encephalopathy. Patients are classified into three
groups: CPC-A, -B and -C.

Various assessment methods are currently used to estimate the liver function,
including %"Tc-galactosyl—-human serum albumin (*"Te—GSA) liver scintigraphy and
indocyanine green retention rate at 15 min (ICGR15). Recently, several studies have
evaluated liver function using gadoxetic acid-enhanced magnetic resonance imaging (EOB-
MRI) to improve the assessment of patients with severe liver dysfunction.

The aim of this study was to evaluate the liver functional classification by magnetic
resonance imaging (MRI) with a gadoxetic acid-based contrast agent (Gd—EOB-DTPA) in

patients with liver tumors

MATERIALS AND METHODS
The liver function of 59 patients was assessed to determine the indication for heavy
ion therapy. Clinical and laboratory assessments, including *"Tc—GSA liver scintigraphy

and indocyanine green retention index (ICGR15), were performed for liver function



assessment.

EOB-MRI was performed on Tl-weighted imaging (TIWI) images both before and after Gd-
EOB-DTPA administration for the purpose of the assessment of liver tumors. The
hepatobiliary phase was acquired 20 min after Gd-EOB-DTPA administration. Regions of
interest (ROIs) were drawn in the liver (3 ROIs) and spleen (1 ROI). Liver parenchymal
enhancement ratio (LER) was calculated from the following formula: the ratio of liver
intensity to spleen intensity (L/Sp ratio) in the hepatobiliary phase divided by L/Sp

ratio without contrast enhancement.

RESULTS

The mean LER values obtained on MRI were 138.2 £ 12.8 (95% confidence interval [CI],
133.9-142.5), 115.7 = 11.6 (110.0-121.5), and 93.2 = 15.8 (73.6-112.9) for the CPC-A,
-B and -C, respectively. The ANOVA (F= 10.9, p < 0.0001) and post—hoc multiple
comparisons with Bonferroni correction showed significant differences among all CPC
groups.

The mean values of ICGR15 test were 18.3 = 7.8 (15.7-20.9), 35.9 =+ 14.8 (28.6-43.3),
and 69.1 *+ 20.4 (43.8-94.5) for CPC-A, -B, and —C groups, respectively. ANOVA (F =
31.5, p < 0.0001) demonstrated that the ICGR15 test showed significant differences among
the CPC groups (A to B, p < 0.0001; B to C, p < 0.0001; and C to A, p < 0.0001).

ANOVA (F = 7.31, p = 0.0015) followed by post—hoc comparisons with Bonferroni
correction indicated that only clearance indices (HH15) of “"Tc—GSA liver scintigraphy
were significantly different between the CPC-A and -C [0.659 = 0.108 (0.631-0.687) vs.
0.796 =+ 0.103 (0.667-0.924); p < 0.05]. Meanwhile, an ANOVA (F = 5.852; p = 0.0048)
showed that LHL15 significantly differed between the CPC-A and -B [0.896 =+ 0.044 (0.880-
0.911) vs. 0.817 %= 0.085 (0.774-0.859); p < 0.001] and CPC-A and -C [0.896 =+ 0.04
(0.77-0.96) vs. 0.764 = 0.150 (0.577-0.951); p < 0.001]. However, no statistically
significant difference was observed in terms of LHL15 between the CPC-B and -C.

The correlation coefficients (r) of the LER values obtained on MRI, HH15 and LHL were
r =-0.57 (p < 0.0001) and r = 0.43 (p < 0.01), respectively. The LER values obtained
on MRI were highly significantly correlated with ICGR15 (r = —0.67; p < 0.0001).

CONCLUSION
There was a significant linear correlation between CPC and EOB-MRI.
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