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INTRODUCTION 

Single lung ventilation is a technique commonly used in 

thoracic anesthesia to make thoracic surgery easier. It is used to 

create an optimum operative field and to improve surgical 

exposure. Single lung ventilation can be accomplished using 

different tools. However, double-lumen tubes are still considered 

the most popular and reliable choice for single lung ventilation in 

adult patients (Brodsky & Lemmens, 2003; Della Rocca et al., 

2013). The use of video-assisted thoracoscopic surgery has 

become widespread, and the traditional open thoracotomy has 

been replaced by video-assisted thoracoscopic surgeries due to its 

minimal invasiveness and associated low morbidity (Torresini et 

al., 2001). No single method of lung isolation can be considered 

to be the best. The use varies according to the situation and has to 

be decided on ‘as and when’ basis. However, Alsharani and 

Eldawlatly in 2014 described an algorithm for this. 

Hypoxemia is used to be the primary concern during one 

lung ventilation. However, hypoxemia has become less 

frequent due to more effective lung isolation techniques, 

particularly the routine use of fiberoptic bronchoscopy, and the 

use of anesthetic agents with little or no detrimental effects on 

hypoxic pulmonary vasoconstriction. Acute lung injury has 

replaced hypoxia as the chief concern associated with one lung 

ventilation (Lohser, 2008). Nevertheless, it is not surprising 

that the rate of hypoxemia during single-lung ventilation is 

higher than 1.9% which is hypoxemia rate, reported for a 

general surgical collective (Morkane et al., 2018). 



Introduction  

 2 

Single lung ventilation creates intrapulmonary shunt that 

can result in a relevant hypoxemia in up to 10% of the 

procedures, which could be defined as a decrease in arterial 

oxygen saturation of the patient blood below 90% while being 

ventilated with an inspiratory oxygen fraction equal or greater 

than 0.5 (Karzai & Schwarzkopf, 2009; Campos & Feider, 

2018). The treatments of choice are either to re-inflate the 

operated lung or to raise the inspiratory oxygen fraction of the 

ventilated lung towards 1.0. However, intra-procedural re-

inflation of the operated lung impairs the access for the surgeon 

to the operational field and may reduce the success of surgery, 

which is the main drawback of two lung ventilation and that 

makes the single lung ventilation of choice. Alternative or 

rather supplemental approaches either intermittent positive 

airway pressure (Russell, 2011) or differential lung ventilation 

can be applied to the dependent lung (Kremer et al., 2019). 

Though, excessively the raising of intraoperative inspiratory 

oxygen fraction with the intention to treat hypoxemia means to 

replace one evil by another. Oxygen is a powerful 

vasoconstrictor and the paradoxical situation may arise so that 

hyperoxia (increased arterial oxygen partial pressure) leads to a 

reduced oxygen delivery to the vascular beds of various organs, 

especially of the brain or heart (Brugniaux et al., 2018).  

The increase of perioperative oxygen stress is 

furthermore caused by the generation of reactive oxygen 

species and leads to molecular, cell, and organ damage (Roberts 

&Cios, 2019). However, it has been argued that reactive 

oxygen species are not bad as a matter of principle but can be 


