Airway obstruction assessed by comparison of inductance plethysmographic (RIP) and pneumotachographic flows
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Double chamber plethysmography is used to compare thoracic and nasal flow signals; magnitude and phase differences reflect thoracic gas compression secondary to airways obstruction (Dorsch et al, Pflugers Arch 391:236-41,1981).  We hypothesized that airway obstruction could be similarly assessed in horses by the comparison between RIP-derived and pneumotachographic (Pn) flows. Horses were instrumented with an esophageal balloon catheter, pneumotachograph, and RIP bands were positioned at the 11th rib (RIB) and behind the last rib (ABD).  RIB and ABD signals were differentiated, then summed to obtain dSUM, a net external flow signal.  We analyzed the difference between dSUM and Pn by digitally subtracting their waveforms; the peak differences during expiration (SFEmax) and inspiration (SFImax) were evaluated in 3 settings.  First, normal horses (n=7) underwent histamine challenge; second, a horses with heaves (n=7) were evaluated before and after treatment with bronchodilator (albuterol pMDI, 450 mcg); third, normal horses (n=6) were given lobeline-HCl (0.2 mg/kg IV).   Results:  We found that the log10 dose of histamine that evoked a 35% increase in SFEmax and that which caused a 35% drop in dynamic compliance were highly correlated (rs = 0.92, P < 0.05).   In horses with heaves, changes in pulmonary resistance and dynamic compliance were correlated with the change in SFEmax (rs = 0.9, P<0.042).  During lobeline induced hyperpnea, but not during tachypnea (normal Vt), there was an equal increase in SFEmax and SFImax.  In conclusion, changes in SFEmax correlate with indices of lower airway obstruction. The increases in SFEmax and SFImax during hyperpnea in unobstructed horses may reflect inertance of the respiratory system, since increased respiratory drive alone (i.e. during tachypnea alone) did not alter these variables.  This non-invasive method may provide a basis for assessing airway obstruction, or airway reactivity in the field.
