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Report:

The purpose of the experiment was to develop methods for functional imaging of lungs using
animal models.   The beamtime allocated for the experiment was divided in two parts, where
the first one was dedicated to instrumentation and methology, and the second one for actua
imaging of rabbits.

The animals, New Zealand rabbits, are anesthetized and their respiration is regulated by the
mechanical ventilation apparatus shown in Fig. 1.  The gas mixture inhaled by the animal is
computer-controlled by opening and closing the valves, and imaging is synchronized to take
place during the apnea period to reduce the motion artifacts.  Xenon gas mixed with oxygen is
used as the contrast agent, and the K-edge subtraction (KES) method is used to determine the
gas distribution in lungs.  Projection images or radiographs are taken to provide a global view
of the lungs, and a few horizontal sections are chosen for CT images.  The number o
respirations between the images was varied in order to find the optimum conditions for imaging
the bronchi and lung tissue.

The experimental set-up is the same as the one used in coronary angiography.  A bent Laue-
type monochromator is used for focusing two fan beams at the animal.  The energies of the
beams bracket the K-absorption edge of Xe.  During CT imaging the animal is rotated 360



degrees about an axis perpendicular to the incident beams, and the transmitted beams are
recorded at 0.5 degree intervals using a position sensitive Ge detector with 2x432 elements.
The CT image is reconstructed from the 720 projections using a filtered back-projection
algorithm.  A series of images is shown in Fig. 2.  They show the increase of the contrast gas
concentration in a cross section of the rabbit lungs.  The absolute concentration of Xe can be
calculated at different parts of the lungs, and this provides the values of local time constant and
ventilation resistance, as shown in Fig. 3.

Ref.  G. Le Duc et al., World Congress on Lung Health, Florence 2000, 30.8.-3.9.2000
         (poster).
         S. Bayat et al.  “Quantitative lung imaging with synchrotron radiation using stable
         Xenon gas as contrast agent”, submitted to “Radiology”.
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