
Summary 

Introduction 

The development of an appropriate animal model of ALF is paramount for the understanding 

of the disease pathogenesis and evaluation of potential therapeutic approaches. Acute liver 

failure (ALF) is a severe, usually rapidly progressive disease characterized by high mortality 

(60 – 90 %). Besides acute liver transplantation which faces a shortage of donors, the only 

possible therapeutic alternative is applying biological or non-biological liver support systems. 

To confirm the effectiveness of these methods, clinically relevant model of ALF on a large 

laboratory animal is essential. Surgically induced ALF models seem to be more reliable than 

models based on chemical intoxication. Ideal model of ALF has not yet been published. 

Surgical models are usually performed with devascularisation, large liver resection or 

hepatectomy. 

The aim of this work was to introduce three surgical models of ALF and evaluate their 

usefulness for testing biological and non-biological liver support systems. 

Materials and Methods 

Female laboratory pig weighing 35 - 45 kg was used for the experimental study. After 

induction of general anesthesia the thermodilution catheter was introduced via jugular vein. 

Femoral artery and vein were cannulated for invasive blood pressure monitoring and for 

infusions and medication. After the laparotomy, epicystostomy and gastrostomy was 

performed followed by the release of  the hepatoduodenal ligament. Devascularisation 

(PCA) was achieved by porto-caval shunt with ligation of the common hepatic artery. 

Resection model (RES) was created by extending left hemihepatectomy (> 70%) with 

ischemia of residual parenchyma (40 minutes). Hepatectomy (HEP) was performed after 

occlusion of portal vein and inferior vena cava. The reconstruction of the circulation was 

managed with polyethylene Y tube. Animals with adequate invasions, laparotomy, 

gastrostomy and epicystostomy without additional intervention had been used as a control 

group. All the animals were monitored the following 12 hours after under anesthesia. 

Intraparenchymatous cerebral sensor was introduced for intracranial pressure (ICP) 

monitoring. Blood samples for biochemical tests were carried out every three hours. 

Beginning of ALF was defined as the onset of intracranial hypertension (ICP> 20mmHg) and 

coagulopathy (INR> 1.5).  



Results 

In order to classify the 8 evaluable animals 18, 19 and 10 animals were used in the PCA, RES 

and HEP groups. 

Pigs in all groups had met the ALF criteria within the 12-hour monitoring. Fastest onset of 

intracranial hypertension, accompanied by hyperammonemia and hemodynamic instability 

was observed in the PCA group. Hypoglycemia appeared 3 hours after surgery in all the 

animals in this group.  All pigs from PCA group required catecholamine support within the 

last 3 hours and all developed acute kidney injury. Resection model was technically more 

challenging and required the use of radiofrequency and argon plasma coagulation for the 

treatment of the resection surface. Only this model showed intraoperative blood loss. The 

rise of ICP in RES group was slower and did not induce circulation failure to such extent as in 

the PCA group. The relatively rapid decline in cerebral perfusion pressure had however 

diminished the therapeutic window. Hepatectomy was technically easy with the shortest 

learning curve. The absence of necrotic liver tissue however led to the slowest onset of 

intracranial hypertension. Animals in the HEP group showed circulation stability, which 

makes it suitable for testing extracorporeal liver support systems. Differences in the ALF 

parameters (ICP, ammonia, INR) were in all intervention groups significant, compared to the 

control group. 

Conclusion 

Of the three types of surgical ALF, devascularization model was the most progressive with 

highest clinical correlation. However, the use of this model in the evaluation of liver support 

systems is limited by early onset of hemodynamic instability. Hepatectomy is easy and 

reproducible. Its disadvantage is the absence of necrotic liver parenchyma, which plays an 

important role in the development of ALF. Resection model is the only potentially reversible 

and fulfilled most of the parameters of the ideal ALF model. However, its technical 

complexity remains the only disadvantage. 
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