
Prone positioning is widely used to improve oxygenation 

of patients with acute respiratory distress syndrome 

(ARDS). In the previous issue, Robak and colleagues 

report the short-term impact of combining two position-

ing strategies, prone and upright positioning [1]. 

Although randomized controlled trials failed to demon-

strate an overall mortality benefi t with the prone 

position, a trend toward better survival was observed for 

patients with severe ARDS [2-5]. Th e use of the prone 

position is supported by a strong physiological rationale 

and a signifi cant improvement of the oxygenation status 

is observed in roughly 70% of ARDS patients [6]. Several 

mechanisms have been advocated to explain this eff ect, 

but the most determinant probably involves better 

aeration and recruitment of the vertebra-diaphragmatic 

lung regions, as a consequence of the reduction in ventral 

chest wall (CW) compliance due to direct compression 

on the bed [6,7]. Th e CW compliance then becomes 

more uniform and the ventilation more evenly distri-

buted. Interestingly, either high baseline CW compliance 

or a greater reduction in its magnitude with the prone 

position were associated with oxygenation improvement 

[6].

Upright positioning has also been associated with 

oxygenation improvement in ARDS patients and was 

proposed as an alternative to the prone position [8,9]. We 

previously demonstrated, in a group of 16 ARDS patients 

submitted to upright positioning, a signifi cant increase in 

the PaO
2
/FiO

2
 ratio (94  ±  33 versus 142  ±  49  mmHg, 

P < 0.0032) in comparison to the baseline value obtained 

with the supine position [9]. With respect to the 

responders, the signifi cant increase in the measured end-

expiratory lung volume, coupled with the change in 

chord compliance after switching to upright positioning, 

suggested a time-dependent lung recruitment phenome-

non. Based on physiological studies, one can postulate 

that the oxygenation improvement is mainly due to a 

lung volume redistribution induced by reduced ventral 

CW compliance during prone positioning, while an 

increase of the lung volume (recruitment) appears more 

signifi cant during upright positioning. Because of their 

complementary mechanisms of action, combining prone 

and upright positioning can make sense in severe ARDS 

patients. Likewise, it has already been shown that the 

combination of prone positioning with an adjunctive 

technique to increase lung volume, the recruitment 

maneuvers, has additive positive eff ects on oxygenation 

[10].

In the physiological study of Roback and colleagues [1], 

the upright-prone position was achieved by raising the 

head of the bed and lowering the foot end to obtain an 

angle of at least 20° (reverse Trendelenburg). Th is was 

associated with a signifi cant improvement in the PaO
2
/

FiO
2
 ratio, without any short-term adverse events. Th e 
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proportion of responders increased by combining the 

prone with the upright position, which is particularly 

relevant since the prone position is usually discontinued 

in the absence of oxygenation improvement.

Th is study was the fi rst to specifi cally investigate the 

eff ect on gas exchange of combining prone and upright 

positioning. Unfortunately, the study design precluded 

conclusions about the precise physiological mechanisms 

involved. Measurements of the lung volumes would have 

been useful to better document the alteration of respira-

tory mechanics related to both prone and upright 

position ing. Regarding the redistribution of aerated lung 

regions, directly assessing the regional changes could 

have added to our current understanding. Since com-

puted tomography (CT) scanning cannot be done during 

upright positioning, alternative techniques, such as 

electrical impedance tomography, may have permitted a 

better delineation of the importance of ventilation re-

distribution from non-dependent toward dependent 

parts of the lung with the upright-prone position.

Beyond the impact on oxygenation, other benefi cial 

eff ects can theoretically be expected from upright-prone 

positioning. Although the level of evidence is weak, both 

prone and upright positions have been associated with a 

decrease of ventilator-associated pneumonia [4,11,12]. 

An additive eff ect of these two strategies is plausible, but 

the pathophysiology of ventilator-associated pneumonia 

is complex and one should be prudent before making 

such an assumption. Furthermore, head elevation of 

patients ventilated in the prone position was shown to 

improve the tolerance of enteral feeding [13].

In summary, the use of prone and upright positioning 

should not be considered as opposing and mutually 

exclusive strategies, but more as complementary ones. 

Even if the level of evidence is debatable, combining 

prone and upright positioning seems to enhance the 

response rate in terms of oxygenation. Whenever the 

prone position is used, combining it with the upright 

position should be considered to improve oxygenation 

further and limit lung derecruitment. Th is strategy is 

easy to implement at no additional cost and with a low 

risk of major complications. Specifi c policies should be 

implemented to encourage caregivers to avoid as much as 

possible a strictly supine position. Future studies should 

aim at determining to what extent the addition of the 

upright position during, and perhaps also between, prone 

sessions can promote the maintenance of benefi cial 

eff ects.
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