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How to Assess Liver Function and 
Decide Extent of Resection
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Seoul National University, Korea

Because most patients with hepatocellular carcinoma (HCC) have chronic liver diseases such as liver cirrhosis, the 

choice of treatment modality depends on tumor stage and the functional status of liver1). Although several treatment 

modalities including radiofrequency ablation, transarterial chemoembolization, radiotherapy are currently used for the 

treatment of HCC, hepatic resection is widely considered for the mainstay of curative therapy of HCC. Compared to 

radiofrequency ablation, surgical resection of liver parenchyma accompanies the reduction of the functioning liver 

volume which may cause postoperative hepatic failure. Therefore preoperative assessment of liver function and 

prediction of postoperative residual functional reserve are very important to minimize surgical risk. In this lecture, the 

current understanding of liver function test and preoperative evaluation of functional hepatic reserve are briefly 

reviewed. 

Conventional liver function tests include the standard liver function tests, such as serum total bilirubin levels, serum 

albumin levels, and prothrombin time. The Child-Pugh classification is a simple but useful tool that provides an initial 

clue to the extent of hepatic resection that a cirrhotic patients tolerate2). The Child-Pugh class C cirrhosis is considered 

a contraindication for hepatic resection. For Child-Pugh class B cirrhotic patients, only minor hepatic resection would 

be considered. For Child-Pugh class A cirrhotic patients, the decision for a major hepatic resection requires additional 

liver function tests. Child-Pugh classification only provides a rather crude evaluation of liver function reserve3). 

Quantitative liver function tests assess a specific aspect of liver function such as liver microsomial function, 

cytosolic function, hepatic perfusion, and synthetic function. Indocyanine (ICG) clearance test is the most commonly 

used in Asian countries. After intravenous administration, the dye ICG almost completely binds to plasma protein and 

is distributed in the serum alone (no extravascular distribution). ICG is exclusively removed by the liver via a 

carrier-mediated mechanism, and it is excreted unchanged into bile and does not undergo any extrahepatic circulation. 

In cirrhotic patients, the ICG uptake by the liver from the plasma is decreased and the ICG excretion by the liver into 

the bile is maintained relatively intact. Because of this, ICG-R15, which are calculated from the distribution phase of 

disappearance curve up to 15 min, are thought to be adequate as indices of liver functional reserve in chronic liver 

disease including cirrhosis4). The value of ICG clearance test in the preoperative assessment of liver function has been 
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well documented from several studies5). In patients without ascites and with normal serum bilirubin levels, ICG-R15 

value becomes the main determinant for the respectability, i.e. right hepatectomy can be tolerated if the ICG-R15 is 

< 10%. For patients with ICG-R15 within the range of 10-19%, one-third of the liver parenchyma can be resected. 

When the ICG-R15 value range is 20 - 29%, approximately one-sixth of the liver parenchyma can be resected. A 

limited resection is indicated in patients with ICG-R15 values of 30% or more4). However, ICG-R15 may not be the 

only factor in predicting post-operative mortality or liver failure, therefore it should be interpreted with caution by 

taking into account other parameters that can affect liver function including serum alanine aminotransferase levels, 

platelet count, portal hypertension. 

In Europe, HVPG (hepatic venous pressure gradient) was frequently used for assessing liver function. Liver resection 

was considered as contraindicated in patients with HVPG > 10 mmHg. 

Recently Primovist MRI was studied as a useful tool to assess the liver volume and quality of parenchyme together. 

It may need some time to be used in clinical setting. 
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