
Prone Position: A Strategy in Expansion?

The use of prone positioning has been in popularized in the

lay press and in academic literature with increasing frequency

recently. There are several mechanisms of actions that con-

tribute to improvement in gas exchange for patients in the

prone position. First, transpulmonary pressures are lowest in

nondependent regions of the lung, which, in prone position-

ing, is the dorsal aspect.1 Second, the weight of the heart and

other mediastinal structures, as well as abdominal structures,

is assumed by the sternum in the prone position, decreasing

the compressive forces on the dorsal lung region.2 These both

lead to recruitment of alveoli in the dorsal aspect of the lung.

A greater percentage of lung tissue and pulmonary vascula-

ture lie in the dorsal region.3 Therefore, this alveolar recruit-

ment contributes to significant improvement in ventilation to

perfusion matching and gas exchange. The respiratory system

compliance (ie, lungs and chest wall) may be affected

by prone positioning, and lung compliance improves with

recruitment. However, counteracting this is a reduction in

chest wall compliance.4,5 Clinicians should re-evaluate plateau

pressure and tidal volume, checking for lung recruitment, as

well as the PEEP required, as overdistention may occur when

moving from a supine position to a prone position.

Prone position has been studied for decades, with initial

research focusing on the effect of prone positioning on sur-

vival rates of patients with ARDS. Many randomized con-

trolled trials6-8 have reported that prone positioning improves

survival when used early, for long durations (ie, > 16 h/d),

and when paired with a low tidal volume mechanical ven-

tilation strategy.9 The recent pandemic related to the

SARS-CoV-2 novel corona virus (COVID-19) has spurred

further research into the role of prone positioning for these

severely hypoxemic patients. However, much of this litera-

ture has conflicting results. Thompson and colleagues10

looked at nonintubated subjects diagnosed with COVID-19

and showed an improvement in oxygen saturation with a

reduction in intubation rate. Ferrando et al11 assessed a similar

cohort, and their results indicated no reduction in the number

of subjects requiring intubation and a significant delay in the

time to intubation, perhaps contributing to self-induced lung

injury. Some ongoing randomized clinical trials are address-

ing the need of invasive mechanical ventilation (eg,

NCT04350723 and NCT04347941).

In this issue of RESPIRATORY CARE, Wiart et al12 report on a

retrospective review of 39 intubated subjects diagnosed with

moderate to severe ARDS (some related to COVID-19 and

some not) who underwent prone positioning. They assessed

whether prone positioning was as successful if subjects were

spontaneously breathing, specifically under pressure support

ventilation, as subjects who were under full volume control

ventilation. The results showed a similar increase in

PaO2
=FIO2

in both groups, but there was a significantly lower

use of neuromuscular blocking agents in the pressure support

ventilation cohort. The authors commented on the clinical

implications of this reduction in neuromuscular blocking

agents and the use of spontaneous modes of ventilation, such

as decreased sedation requirements, preservation of muscle

function, and early mobilization, which are important goals

in most ICUs.

As discussed by Wiart and colleagues,12 prone positioning

can be considered a low-cost treatment with potentially sig-

nificant benefits on survival. No intricate equipment is nec-

essary to accomplish the position change, simply a team of

health care workers. Clinicians should, however, be cau-

tioned in considering prone positioning a benign procedure.

Kallet3 detailed many complications of prone positioning,

including endotracheal tube dislodgement, selective main-

stem intubation, intravenous/intraarterial access dislodge-

ment, facial edema, brachial plexus injury, and pressure-

related skin injury. If dislodgement of a tube or a line is not

recognized or is not addressed in a relatively short time

frame, permanent damage or even patient death can occur.

Wiart et al12 did not note statistically significant differences

in any specific complication between the pressure support

ventilation and volume control ventilation groups. However,

complications such as premature termination of prone posi-

tioning, cardiac arrest, unplanned extubation, and main-

stream bronchus intubation were described in the pressure

support ventilation group only. Perhaps, if the sample size

were larger, statistical differences may emerge.

We believe this trend is important. Neuromuscular

blocking agents may provide some control for clinicians
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during the maneuver and may prevent some complica-

tions. Spontaneously breathing patients may be awake and

aware to some degree, and turning them onto their stom-

ach while hypoxic and dyspneic is no easy feat. Patients

may react negatively to this change in position and, with-

out neuromuscular blocking agents, may contribute to the

likelihood of complications.

Furthermore, the low cost of prone position may be lost

if injuries to staff occur without improved patient out-

comes. Guérin and colleagues8 attributed their outcome

success and lack of complications to the teamwork of the

staff and the familiarity with the procedure because prone

positioning had become part of their routine treatment for

ARDS several years prior. During the COVID-19 pan-

demic, many centers worldwide developed proning teams,

which typically consisted of a dedicated group of individu-

als from various role groups who underwent extensive

training and practice to ensure mastery of the maneuver.13

Prone positioning is here to stay. The data supporting its

use for patients diagnosed with moderate to severe ARDS is

undeniable. However, we need more concrete evidence on

outcome measures such as intubation and survival rates in

patients diagnosed with COVID-19 and those allowed to

breathe spontaneously.
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