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Introduction: Numerical computer models to analyze blood flow and hemodynamic challenges, applied to 

endothelial cells and arteries, may be important for a better understanding of organ (dys)function, e.g. in organ 

transplant research. Since current in vivo imaging modalities do not provide the necessary resolution to resolve 

the microcirculation, alternative strategies are to be followed to obtain the required anatomical data. In this study, 

focused on the liver vasculature, we obtained detailed 3D images of human liver vascular corrosion casts. These 

data are used to construct both 1D models of the overall circulation, as well as detailed models of the liver 

microcirculation, including the sinusoidal network. 

  

 

Methods and results: Vascular corrosion casts of human livers, discarded for transplantation, were made by 

simultaneous injection of contrast-loaded resins through the hepatic artery and portal vein. Subsequently, the 

casts were used to model human liver hemodynamics at two levels.  

 

A. 1D model of the overall liver circulation 

The complete casts were scanned using high resolution micro-CT imaging and digitally reconstructed in 3D (Fig. 

1). The achieved resolution was ±110 µm. The hepatic vascular beds were clearly distinguishable in the 3D 

reconstructions. Five to six generations of blood vessels could be determined. For every generation the number of 

blood vessels as well as the lengths and diameters were measured and translated into an electrical analogue 

model, which allows to calculate pressures and flows throughout the liver. Hemodynamic parameters, calculated 

with the electrical model for natural blood flow, were in accordance with physical values obtained from literature.  

 

B. 3D model of a liver lobule 

In addition to the macromodel, small samples were dissected from the casts and subsequently scanned at a 

higher resolution (2,649 µm) to obtain more detailed anatomical data. Image processing and 3D reconstructions 

of the digital data enabled the visualization of the microcirculation up to the sinusoidal level. Based on these 

geometries, numerical models are being developed to gain insight into the hemodynamics and microflow patterns 

occurring in the functional liver units, being the lobules. 

 

Conclusion: The combination of casting and high resolution micro-CT scanning with image processing provides 

unique data of the human hepatic circulation. It allows to digitally visualize the complex liver vasculature and to 

get high resolution data both for quantitative morphological analysis as well as to construct digital models for the 

hemodynamic circulation. The application of this approach to other organs is straightforward.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 

 


