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INTRODUCTION: Recommendations for one-lung ventilation (OLV) now include 
delivery of lower tidal volumes to limit excessive plateau pressures.  Biologically 
variable ventilation (BVV) – using microprocessors to re-institute physiological 
variability to respiratory rate and tidal volume – has been shown to be advantageous over 
conventional monotonous control mode ventilation (CMV).  Using a porcine model we 
compared BVV to CMV during OLV at lower tidal volumes.  We hypothesized that BVV 
would be superior in maintenance of oxygenation and respiratory compliance. 
METHODS: This study was approved by the University of Manitoba Protocol Review 
Committee.  Pigs 25-30 kg were studied; n=8 both groups.  Following induction of 
anesthesia – tidal volume 12 mL/kg with CMV and surgical intervention – animals were 
randomly allocated to either continue CMV or switched to BVV.  Tidal volume in both 
groups was reduced to 9 mL/kg.  OLV was initiated with an Arndt endobronchial blocker 
for 90 min.  Following OLV, a recruitment maneuver was undertaken and both lungs 
were ventilated for a further 60 min.  At predetermined intervals, hemodynamics, 
respiratory gases (arterial, venous and end-tidal samples) and mechanics (airway 
pressures, static and dynamic compliances) were measured.  Derived indices – pulmonary 
vascular resistance, shunt fraction and deadspace ventilation – were calculated. 
RESULTS: By 15 min of OLV, PaO2 was greater in the BVV group (group x time 
interaction; p=0.003) and shunt fraction was lower with BVV from 30-90 min (group 
effect; p=0.0004). From 60-90 min, PaCO2 was lower with BVV (GxT; p=0.0001) and 
deadspace ventilation was lower from 60–90 min (GxT; p=0.0001).  Static compliance 
was greater by 60 min of BVV and remained greater during return to ventilation of both 
lungs (group effect; p=0.0001). 
DISCUSSION: The dependent lung during OLV is subjected to a unique situation that 
makes it susceptible to not only significant atelectasis but to the risks of elevated airway 
pressures as well.  In this model of OLV, BVV resulted in superior gas exchange and 
respiratory mechanics when compared to CMV.  Improved static compliance persisted 
with restoration of ventilation to both lungs. BVV may potentially provide 
anesthesiologists a ventilation strategy that can modify risk factors such as high airway 
pressures that contribute to the development of ventilator induced lung injury seen with 
one-lung ventilation.  A clinical trial comparing BVV to CMV, when OLV is used during 
thoracotomy could be considered. 
 
 




