FAILURE TO QUANTIFY EXERCISE INDUCED PULMONARY HEMORRHAGE USING POST-EXERCISE PULMONARY SCINTIGRAPHY AND BRONCHO-ALVEOLAR LAVAGE
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Objective:  To estimate the volume of exercise-induced-pulmonary-hemorrhage (EIPH) associated with a supra-maximal treadmill test to fatigue using post-exercise pulmonary scintigraphy and broncho-alveolar lavage (BAL).

Materials & Methods:  8 conditioned Thoroughbred horses were studied.  50 ml of venous blood was collected from each horse and the autogenous red blood cells (rbc) tagged with a commercial rbc-labeling kit (UltraTag () containing an average of 170 mCi (6.2 GBq) of Tc-99m.  The labeled cells were re-infused into horses and allowed to undergo systemic distribution for 15 min.  The horses were then walked onto a 10% inclined treadmill and exercised to fatigue at the speed calculated to have an oxygen requirement that was 115% of VO2 max.  Horses were subsequently imaged using a large-field-of-view gamma scintigraphy system within 15 min of completion of exercise.  Lateral and dorsal views centered over the right and left caudal dorsal lung fields were obtained.  An external activity standard and a 1 ml sample of post-exercise venous blood was included within each image acquisition.  Immediately following imaging, BAL was performed from the right caudal lung of each horse using sterile saline (300 ml).  Scintigraphic images were analyzed using a Region-of-Interest (ROI) count density software program.  Radioactivity in the post-exercise BAL and venous blood samples were counted in a dedicated radioactivity well-counter coupled to a multi-channel analyzer.

Results:  Presence of rbc’s and radioactivity in the BAL samples indicated that all horses had experienced EIPH.  BAL radioactivity was expressed as an index of radioactivity (1 ml BAL/1ml venous blood).  Estimated volume of hemorrhage was < 1.0 ml of rbc’s based on extrapolation of radioactivity present in BAL and considered erroneously low.  ROI analysis of the scintigraphic images failed to detect significant increases in radioactivity in the caudal dorsal lung fields compared to the background lung regions. Substantial background activity remained within the pulmonary vascular system preventing the estimation of EIPH volume using external gamma scintigraphy.

Conclusion:  External gamma scintigraphy failed to allow quantification of EIPH in horses with Tc-99m labeled rbc’s subjected to maximum treadmill exercise.  Estimation of the volume of hemorrhage based on BAL samples collected following exercise was not possible because:  1) It was not possible to determine how much of the area of hemorrhage was lavaged;  2) Possible regional differences in the extent of EIPH may have existed; 3) Only blood in the airways was taken into account; 4) Variation in the percentage of lavage fluid collected may have affected the estimation of blood loss.
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