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Report:

A medical case study was conducted on 23 axillary lymph nodes, from axillary dissection specimens from
women with invasive ductal breast carcinoma. Using grating based differential phase contrast
tomography[1,2] the aim was to visualize the state of metastatic deposits. The experiment worked very well
and produced high quality and high contrast images. As a gold standard for comparison, the lymph nodes
investigated have also been analysed with histology.

Of the 23 measured samples, six were excluded before final analysis as technical difficulties (the samples
were too big to fit into the experimental setup). The x-ray phase contrast CT images of the remaining 17
samples were examined independently by two experienced paleonthologists in a double blind test. The
outcome was very positive, as it was possible to distinguish benign from malignant tissue. Ten samples were
correctly identified as malignant tissues and six samples were correctly identified as healthy. Only one
sample was incorrectly identified by each of two examinators (false positive).

Absorption

Ilustration 1, Exemplary results: Virtual slices through the reconstructed absorption and phase tomography
volume of a cancerous lymph node. (a) Slice through the absorption tomogram showing very little contrast in the
internal structures of the lymph node. (b) Slice through the phase tomogram with high contrast, showing the
internal structure of the lymph node. With the better image contrast it is possible to determine that this lymph node
is cancerous.




An example of the imaging results obtained from this beamtime, Illustration 1, displays a slice through the
standard absorption tomogram and a slice through the phase contrast tomogram. Compared to standard
absorption images the phase images showed significant increase in image contrast.

[lustration 2 displays x-ray phase contrast images obtained at this experiment MD-404. The displayed lymph
node is healthy, as can be seen from the clear groupings of cells (lymphoid follicles) around the edge of the
node.

Ilustration 2. Slices through phase contrast 3D volumes of two samples. (A) The
lymphoid follicles (outlined) look normal, indicating that the lymph node is benign. (B)
Great contrast in tissue density and lack of cell grouping indicate that this lymph node is
malignant.

It is concluded that this method provides diagnostic results in agreement with the gold standard (histology).
A publication of these results is currently in preparation [3].
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