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Aims
Micro computed tomography using synchrotron radiation is a powerful method for the nondestructive visualization of biological tissue, down to true micrometer resolution, even
revealing subcellular detail1. Nevertheless, the access to synchrotron radiation facilities is
limited and costly. We have thus proposed the use of a laboratory-based microCT system with
an operation voltage of 40 to 60 kV for the visualization of paraffin-embedded human brain
samples2. In the present communication, we show that the desktop system Skyscan 1275,
that can operate reliably at an accelerating voltage of 20 kV, provides an improved contrast.
This allows for a time-efficient visualization of the entire mouse brain and soft tissues of other
model animals of similar size.

Method
Following extraction, the mouse brain was fixed in 4 % histological-grade buffered
paraformaldehyde, dehydrated in ethanol, transferred to xylene and finally embedded in a
paraffin/plastic polymer mixture. Out of the obtained paraffin block, a cylindrical sample with a
diameter of 8 mm was extracted, by means of a robotic drill.
For the measurements, we have used the laboratory micro-CT system Bruker Skyscan 1275.
An acceleration voltage of 20 kV and a beam current of 175 μA were selected. The effective
pixel size was set to 5.5 μm. Over a range of 360°, 1200 projections were acquired equiangularly. At each angular position, nine images with an exposure time of 0.6 s were acquired.
This resulted in a total scanning time of two hours for an entire mouse brain hemisphere. After
reconstruction with the dedicated manufacturer software, the resulting dataset was imported in
the VGStudio MAX 2.1 software, for visualization and 3D rendering. This software was also
used for the semi-automatic segmentation of brain structures of interest (e.g. hippocampus) by
means of a region-growing approach.

Results
The beneficiary effect of µCT using photon energies below 20 keV for the visualization of
nervous tissue embedded in paraffin is reflected in the quality of the acquired tomograms.
Several anatomical structures of the mouse brain can be easily identified, such as the cerebral
cortex, caudate putamen, corpus callosum, hippocampus, hypothalamus and thalamus. The
ventricular system, as well as several vessels are also unequivocally localized (see selected
images in Figure 1).
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Figure 1: Sagittal, frontal, and horizontal slices of mouse brain. Scale bar: 1 mm.
The contrast of the acquired tomograms allows for the semi-automatic segmentation of
specific structures, such as the ventricles, vessels, caudate putamen, and hippocampus. For
the latter, see Figure 2 for the results of a region-growing segmentation approach.

Figure 2: Three-dimensional visualization of mouse brain and segmented hippocampus (red)

Conclusion
We have previously reported the use of synchrotron-radiation double-grating interferometry for
the investigation of the mouse brain3. The Bruker 1275 micro-CT desktop system yields
comparable image quality for the case of paraffin-embedded brain tissue, mainly owing to
photon energies below 20 keV and the paraffin embedding itself. Thanks to their ease of use,
desktop size and reasonable costs, such systems are a prime candidate for complementing
histology in several laboratory and clinical applications.
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