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Bronchoconstriction is an important feature of heaves (RAO) and inflammatory airway disease (IAD).  Its measurement is relevant to our understanding of clinical severity, response to treatments, and airway reactivity. The traditional method of assessing dynamic lung function which incorporates an esophageal pressure measurement is not ideal for clinical or field use.  Hence, we have sought non-invasive measures of bronchoconstriction, which retain a level of precision on par with traditional measures.   A simple method using respiratory inductance plethysmography (“RIP”) to measure thoraco-abdominal asynchrony failed to grade experimental upper and lower airway obstructions in foals (Miller, Hoffman et al. 2000).  In contrast, the time-sensitive comparison between RIPand pneumotachographic (“FP”) derived flows correlated well with traditional variables (Cdyn, RL, dPPlmax) in horses with RAO during bronchodilation and normal horses undergoing bronchoconstriction ((Hoffman A., Riedeleberger et al. 2001).   The purpose of this study was to make a direct comparison between RIP and FP in the same group of horses.   Phase angle (“(”) derived from the X-Y plot of rib and abdomen volume signals (RIP) was compared to a FP derived index of airway obstruction (“PESF” = peak difference between RIP and pneumotachographic expiratory flows), and these test variables were correlated with conventional mechanics (Cdyn, RL, and dPPlmax) in horses (n=26) presenting to the Internal Medicine Clinic, University of Vienna with varying degrees of chronic lower airway obstruction.      

Results:   In all horses (n=26), there were significant (P<0.001) correlations between PESF and dPPlmax (r=0.92), RL (r=0.90), and Cdyn (r =-0.61), and between ( and RL and dPPlmax (0.72 and 0.8, respectively, P<0.001) and to a lesser degree with Cdyn (r=-0.40, P=0.02).  Within the RAO horses (n=10), there were significant (P<0.0001) correlations between PESF and dPPlmax (r=0.92) and RL (r=0.82), and between ( and dPPlmax (r=0.91, P<0.001) and RL (0.73, P=0.01), but neither correlated significantly with Cdyn (range Cdyn:  0.16-0.86 L/cm H2O).   In comparison, the correlation between RL and Cdyn in all 26 horses was significant (r=0.71, P<0.001) but in the RAO horses it was not (r=-0.31, P>0.1).   In conclusion, thoraco-abdominal asynchrony ((), while an important feature of RAO and present in all RAO horses, was not as reliable as FP for grading airway obstruction. As both methods offer complementary information, specifically breathing strategy (() and gas compression and air trapping consequent to airway constriction (PESF), the use of FP which includes RIP in the analysis, would provide the most comprehensive approach to the individual horse. 
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