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The annual number of lobectomies substantially increased 
over the last decade (1). With such increase in the volume 
of lobectomies it became important to develop guidelines 
to help establish the optimum intra and postoperative 
care of these patients. One of the specific areas in need for 
standardization of care based on the best available evidence 
is that of mechanical ventilation. The clinical practice 
guidelines published in the current issue of the Journal of 
Thoracic Disease constitute a great attempt to provide this 
much needed guidance (2).

During surgery, the operated side is typically collapsed, 
either via double lumen endotracheal intubation, a 
bronchial blocker, or iatrogenic induction of pneumothorax 
in cases of non-intubated thoracoscopic lobectomies (3). 
There are multiple ventilation challenges in these patients 
such as the single lung ventilation and the lateral position of 
the patient during surgery (ventilated lung in the dependent 
position) that may require a unique approach. Both the non-
ventilated lung and the ventilated one are prone to injury 
through various different mechanisms. But the main stem of 
lung injury during single-lung ventilation is the hyperoxia 
and lung overdistention generated by the anesthesia team in 
an effort to compensate for the collapsed lung.

Reviewing the recommendations arising from the 
guidelines one cannot help but notice the similarities 
between the acute respiratory distress syndrome (ARDS) 
mechanical ventilation management recommendations and 
mechanical ventilation management recommendations in 
lobectomy patients (2,4). Both emphasize the importance 
of lung-protective ventilation with small tidal volumes 

as in both instances the portions of the lungs accessible 
for ventilation are smaller than normal. In the case of 
ARDS, the portions of the lung accessible for ventilation 
are heterogeneously scattered through both lungs. These 
healthy alveoli have been referred to as the “baby lung” (5).  
During lobectomy, the non-operable lung receives all 
ventilation and most perfusion, and becomes the “baby 
lung” requiring a more gentle ventilation strategy. In both 
cases, the overall compliance of the lungs will decrease. 
In the case of ARDS, due to the heterogeneous fluid-
filled alveoli and basal atelectasis. And in the case of 
lobectomies due to the collapse of one lung and potential 
atelectasis of segments of the contralateral lung due to 
its dependent location during surgery. Another parallel 
of mechanical ventilation recommendations for ARDS 
and those for lobectomies is the use of hypercapnia with 
slightly different nomenclature, “permissive hypercapnia” 
in cases of ARDS and “therapeutic hypercapnia” in cases 
of lobectomy. Regardless the differences in semantics, the 
concept is the same. Hypercapnia is primarily allowed in 
order to maintain low tidal volumes and airway pressures, 
and it may additionally have a protective anti-inflammatory 
role (6). The only cases in which hypercapnia should 
be avoided is in patients with pulmonary hypertension, 
cardiac arrhythmia and increased intracranial pressure. 
Similarly, minimizing inspired oxygen and applying positive 
end expiratory pressure (PEEP) to avoid atelectasis and 
maintain lung recruitment is recommended in both clinical 
scenarios. It is imperative to open the lung and keep it open. 
Adjuvant therapies such as nebulized steroids, sivelestat and 
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ulinastatin have also been examined in patients with ARDS 
but only with variable success (7-9).

This begs the questions: should our mechanical 
ventilation strategy for patients undergoing lobectomy 
mirror that of patients with ARDS? 

There are hundreds of studies examining the various 
roles of mechanical ventilation and other means to improve 
outcomes in ARDS compared to only 51 small studies on 
mechanical ventilation in lobectomy patients (10). However, 
the advantage that the latter has is the homogeneity of 
the patient population making results more generalizable. 
To the contrary of patients with ARDS where the 
pathology may be heterogenous with various degrees 
of involvement and various etiologies (both pulmonary 
and extra pulmonary), patients undergoing lobectomies 
undergo a similar process to collapse the lung (except for 
those performed without endotracheal intubation). This 
raises hope for more solid evidence to support or refute 
the current guidelines with larger randomized trials. This 
evidence is needed to avoid having standards of care based 
on untested assumptions. Using ARDS trials as an example, 
several ventilatory approaches that were thought to be 
beneficial initially were later on shown to have no difference 
or even be harmful in certain instances (11,12). Studies 
should focus on meaningful outcomes to demonstrate 
the effectiveness of each intervention and avoid surrogate 
outcomes as oxygen saturation and cytokine levels. Again, 
learning from prior ARDS trials, these markers may not 
correlate with more meaningful outcomes as mortality and 
morbidity (13).

It’s an exciting time to investigate in depth our strategies 
for mechanical ventilation of patients undergoing 
lobectomy and we may or not see a divergence from the 
ARDS mechanical ventilation approach. Based on the 
available evidence patients undergoing lobectomy should be 
managed similarly to ARDS patients with low tidal volumes, 
therapeutic hypercapnia, low inspired oxygen, and PEEP. 
We strongly agree with the goals of mechanical ventilation 
stated by the authors in the current practice guidelines: 
provide adequate oxygenation, provide adequate ventilation 
(maintaining non-toxic levels of carbon dioxide), and do 
so in a manner that prevents intra and post-operative lung 
dysfunction.
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