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Top:  Histological slice (hematoxylin eosin staining) of patient 1 (A) and corresponding 

absorption-contrast (B) and PC-CT (C) images. (D) shows the histograms of the 

corresponding slices shown in (B) and (C) and the window levels are marked with dashed 

red lines. Prominent T-shaped dilated duct indicated by arrows.

Left: Histological slice (hematoxylin eosin staining) of patient 2 (A) and corresponding 

absorption-based (B) and PC-CT (C) images. (D) shows the histograms of the 

corresponding slices shown in (B) and (C) and the window levels are marked with dashed 

red lines. In A.1 and C.1 respectively, dilated ducts (dd) and tumor (t) extension are 

indicated by arrows. Epidermis, subepidermal edematous and fibrous tissue layers are 

indicated by arrowheads. 
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Ex-vivo PC-CT of human hand with conventional X-ray tube

With our work we aimed to study the performance of the method in visualizing different 

human diseases ex vivo at different length scales: at high spatial resolution using highly brilliant 

synchrotron radiation sources, and at lower spatial resolution with a polychromatic X-ray source. 

Here, we present our recent results on ex vivo atherosclerotic plaques and on different ex vivo 

human breast carcinoma. These tissues reveal only weak soft-tissue contrast in conventional 

CT. Our study shows that grating-based phase-contrast computed tomography significantly 

enhances the soft-tissue contrast in human ex vivo  specimens at high and low spatial 

resolution. The phase-contrast signal allows clearly distinguishing between healthy and 

diseased tissue even in the case of low-resolution polychromatic measurements.
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Conclusions

The phase-contrast signal allows clearly distinguishing between healthy and diseased tissue even in the 

case of low-resolution polychromatic measurements. We found a significant contrast-to-noise 

improvement in the phase-contrast signal compared to the absorption signal, which was reached without 

any use of contrast agents. The improvement in contrast especially for human carotid arteries will allow for 

studying arteries with implants made of polymers and giving only a low signal in conventional absorption-

based imaging.
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