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Synchrotron X-ray imaging as a new and largely unexploited strategy 

for quantifying alterations in the 3D microstructure of liver tissue.  

THE QUESTION/CHALLENGE  

Liver disease contributes as fifth most common cause of death worldwide with tendency to 
steadily rise. Fibrogenic progression of chronic liver diseases is intimately associated with 
abnormal collagen remodelling and pathologic vascular changes within the intrahepatic 
circulation. The challange was to establish an approach that can be used for identifying 
structural and molecular changes as biomarkers for liver fibrosis in a more efficient manner than 
conventional imaging techniques, and that could be adopted as more refined tools for 
monitoring therapy effects in pre-clinical testing of drug candidates as well as in clinical staging 
of human patient biopsies. 

THE NEED FOR CUTTING-EDGE INFRASTRUCTURE 
Morphological changes in the smallest blood vessels of the liver, called sinusoids, impair hepatic 
microcirculation contributing to compromised liver function. While conventional histological 
sections can provide 2D snapshots of these features, 3D images enables these anatomical 
features to be studied in their full, spatial context. Synchrotron-X ray tomography in comparison to 
other ex vivo imaging techniques can rapidly visualize complete internal structures and the 
anatomy of large (mm3) nontranslucent tissue regions (e.g. paraffin-embedded tissue biopsies) at 
submicron resolution without the need of contrast agents and sample destruction.  

HOW THE WORK WAS DONE and THE VALUE OF THE CROSS-BORDER APPROACH 

Here we used synchrotron-based 
X-ray tomography (Anja SC, Dan 
H.,  Rajmund M,) as a tool to 
investigate three-dimensional 
microstructural changes occurring 
during early liver fibrosis 
progression in a spontaneous 
mouse model of inflammation and 
fibrosis (the NIF mouse). 
Additionally, a complementary 
method of small angle X-ray   
scattering (SAXS) (Anja SC, Dan H., Marianne L.,) was used as a tool to visualize changes in 
the fibrillary matrix. Development of new data analysis tools tailored for the properties of fibrotic 
liver tissue aim to extract parameters like sinusoids diameter and sinusoid network density while 
correlating inflammation with the fibrosis severity (Anja SC, Vedrana D.).         

RESULTS AND EXPECTED IMPACT 
Here we have obtained proof-of-concept that non-destructive, high-resolution X-ray tomography 
can identify microstructural changes in the development of liver fibrosis in the NIF mouse model 
for sterile liver inflammation and fibrosis. Having achieved that, we are confident that we can take 
the next step and establish this approach for identifying structural changes to be used as 
biomarkers for patients with different stages of chronic liver disease. Further, we expect that this 
approach will allow us to test if such structural changes will correlate with disease severity and if 
it could be used as biomarkers for disease progression and the determination of therapy effect. 
Through HALOS we could strengthen our interdisciplinary and international research team with 
integrated and complementary knowledge expertise in biomedicine, immunology, synchrotron 
physics, biomedical imaging and computational sciences.
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