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Body: Background: Preliminary evidence supports an association between OSA and thoracic aortic
dilatation, although potential causative mechanisms are incompletely understood; these may include an
increase in aortic wall transmural pressures, induced by obstructive apnoeas and hypopnoeas. Methods: In
patients undergoing cardiac catheterization mean blood pressure (MBP) in the thoracic aorta and
oesophageal pressure were simultaneously recorded by an indwelling aortic pigtail catheter and an
oesophageal catheter in randomized order during: normal breathing, simulated obstructive hypopnoea
(inspiration through a threshold load), simulated obstructive apnoea (Mueller manoeuvre), and
end-expiratory central apnoea. Transmural aortic pressure (aortic MBP minus oesophageal pressure) was
calculated as a measure of aortic wall stress. Results: 10 patients with a median age (range) of 64 (46-75)
years were studied. Inspiration through a threshold load, Mueller manoeuvre and end-expiratory central
apnoea were successfully performed and recorded in 10, 7 and 9 patients, respectively. The difference
between aortic MBP and oesophageal pressure (and thus the extra aortic dilatory force) was median
(quartiles) +9.3 (+5.4, +18.6) mmHg, p=0.02 during inspiration through a threshold load, +16.3 (+12.8,
+19.4) mmHg, p=0.02 during the Mueller manoeuvre, and +0.4 (-4.5, +4.8) mmHg, p=0.80 during
end-expiratory central apnoea. Conclusions: Simulated obstructive apnoea and hypopnoea increase aortic
wall dilatory transmural pressures because intra-aortic pressures fall less than oesophageal pressures.
Thus OSA may mechanically promote thoracic aortic dilatation.
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