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Micro computed X-ray tomography (micro-CT) is a versatile tool conventionally used to 
generate high-resolution 3D images for the non-destructive evaluation of mineralized tissues. We 
present a method of correlative microscopy incorporating micro-CT, the light microscope and 
transmission electron microscope to examine and evaluate soft tissues. This method takes 
advantage of the contrast imparted to soft tissues by Osmium fixation. Osmium is a traditional 
fixation component for electron microscopy and due to its strong X-ray attenuation, mediates 
low level visualization of many soft tissues in the micro-CT.  Samples initially prepared for 
transmission electron microscopy can be imaged in the micro-CT. Samples can then be oriented 
for microtomy so that sections may be imaged in the light microscope and aligned with those 
composed using micro-CT with an accuracy of a few microns. Structural components may be 
further verified in the transmission electron microscope by observing the next serial ultrathin 
section which allows precise correlation of all three imaging techniques. A significant advantage 
to our approach is that a region of interest within an intact organism may be identified and 
spatially mapped by non-invasive imaging using the micro-CT, then precisely sampled for 
evaluation by LM or TEM. Using this correlative method, we examine a model system to 
compare and quantitate white adipose tissue within mouse neonate forelimbs from a wild-type 
mouse and a littermate harboring a lipid-altering mutation. We demonstrate that discrete lipid 
droplets as small as 15 microns and droplets separated by as little as 35 microns can be measured 
in the micro-CT which validates this to be the highest resolution, non-destructive technique for 
the evaluation of fat content. 

Figure 1A shows an identical region of the left forelimb from P4 WT and Mutant mice imaged in 
the microCT.  Each of 150 slices was separated by 3.5 microns; the slices shown therefore span 
0.525mm.  Fat deposits are highly contrasted (white).  Fat content can be evaluated by 
contouring (1B) and quantitation (1C).  An area of interest identified in the microCT (Figure 
2B), may be sampled for light microscopy (2A) or TEM.  Images from each method are collected 
and overlaid using Photoshop (2C and 2D).  The green arrows are separated by 35 microns; the 
red arrow points to a fat droplet which is 15 microns in diameter. 



                   

Fig 1.  Virtual slices from WT and fbn2 Mutant mouse forelimb at 0, 50, 100 and 150 microns 
(A).  In (B) fat was contoured from the surrounding bone and soft tissue and quantitated (C). 

                                    

Fig 2.  LM (A) and micro-CT (B) images from the same region were overlaid in Photoshop (C) 
and (D) 


