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Report:
A) Overview

The aim of the beam time was to perform high resolution phase-contrast tomography 
scans with 1.8um effective pixel size of 35 bone samples which contained dental 
titanium implants.

Earlier synchrotron absorption tomography scans (5um effective pixel size) had 
demonstrated the great potential of investigating the bone-to-implant contact and bone 
density. These scans did not provide adequate information of the bone structure in 
close proximity to the implant due to artefacts. Using phase-contrast, we hoped to gain 
even better contrast between implant, existing bone and bone structure.

B) Quality of measurement/data
The measurement time for each tomogram was 15 min giving a scan time per sample 
of 45 min which was faster than anticipated. However, we only obtained 
approximately half of the scans due to four beam-dump events during the beam time.

Preliminary results, as seen from figure 1, indicate a noticeable improvement in 
resolution and contrast of these scans compared with previous data. The interface 
between the titanium implant and bone/cavities was noticeably enhanced, with fewer 
artefacts at the surface.

C) Status and progression of evaluation
The pre-processing of data was nearly carried out at the beam line during our beam 
time. The remaining pre-processing was carried out later and mailed to us. The huge 
amount of data acquired (> 5 Tb) has resulted in a long waiting time while data is 
being transferred to the local server at the Niels Bohr Institute. Hence, further data 
analysis and evaluation has not been started yet.

D) Results
From the preliminary results, it appears that the increased spatial resolution will enable 
a better determination of the bone-to-implant contact and through the phase-contrast 
modality we expect the bone density calculations to be performed.

The determination of the bone-to-implant contact and the bone density calculations 
will give us new knowledge about the osseointegration of dental implants in 
reconstructed- and in recipient bone.



Figure 1: The initially reconstructed 1.8 µm scan using phase contrast, where the bone-to-implant 
interface is more accurate than on the 5 µm scans.


