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Introduction: Recent studies indicate that spectral analysis of abnormal respiratory sounds may be of potential use in the diagnosis of upper airway obstructions in exercising horses. Horses with dorsal displacement of the soft palate (DDSP) are reported to make a characteristic “gurgling” sound during expiration and it is hypothesised that this is associated with vibrations of the caudal border of the soft palate. The aims of this study were to reproduce these sounds in vitro using a cadaveric model and determine whether their spectral characteristics correspond to vibrations of the soft palate.

Materials and Methods: Air was blown through the trachea and larynx of 11 cadaveric Thoroughbred heads at 60l/s. Palate vibrations were recorded at 250Hz using a high-speed video camera attached to an endoscope that was passed via the oesophagus in order to obtain an unobstructed view of the soft palate. The sound associated with the palate vibration was recorded using a unidirectional microphone positioned in front of the nares and stored on computer for subsequent spectral decomposition. Video and audio data were compared to determine whether the observed frequency of palate vibrations corresponded with those present in the audio spectrum. The audio spectra were further compared with those previously obtained from exercising horses with confirmed DDSP.

Results: Video data showed that all 11 palates produced vibrations with a dominant mode that varied between horses from 18 to 77 Hz.  Palates were observed to vibrate in different ways with some exhibiting sinusoidal movement and others exhibiting more complex wave patterns and secondary vibrations superimposed on the fundamental frequency. A number of frequencies were present in the audio spectra, with the lowest frequency corresponding to the observed fundamental frequency of vibration of the soft palate. This frequency was not significantly different to those observed in clinical cases (p = 0.35). 

Conclusions: The results of this study confirm that vibration of the soft palate can be induced in vitro. The frequency of vibration corresponds to those observed in exercising horses with confirmed DDSP. This supports the potential use of respiratory sound analysis for diagnosis of dynamic obstructions of the upper respiratory tract.

