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Differential phase X-ray microscopy to study bone structure:  
osteocytes and microvasculature in murine malleus  
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Abstract
We attempted to extract a fine structure of osteocytes and their surrounding, especially osteocyte canaliculi, in 

mouse malleus (processes brevis). Mallei isolated from the middle ear region of mice were fixed and imaged. 
The reflection contrast CT successfully produced images of osteocytes and vessels.  
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Fig.1. Reflection 
contrast image of 
trabecular bone. The 
image was defocused 
to emphasize the 
edges.
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Fig. 2. A malleus from wild-type mouse right middle ear 
region and its processes brevis (arrow). Dotted area was 
analyzed (see below). Scale bar, 300 m
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Fig. 3.

Fig. 3. Experimental set up of differential phase X-ray 
imaging microscopy. When refraction contrast images 
were acquired, the gratings were removed and the 
sample was slightly displaced along the optical axis.  
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Fig. 4. (A): Microscopic image of a malleus from a 21 
weeks old wild-type mouse. (B, C, D): Refraction 
contrast images of the malleus. (B, C): Top cross 
sectional views - cut along a white (B) or a yellow (C) 
line in (A) (D): Sectional side view - cut along a red line 
in (C). Note that osteocytes, vessels, and structures 
possibly be osteocyte canaliculi are visible in the 
malleal processes brevis. 
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