
1 



What’s New About Proning?  

J. Brady Scott, MSc, RRT-ACCS, AE-C, FAARC 

Director of Clinical Education and Assistant Professor 

Department of Cardiopulmonary Sciences 

Division of Respiratory Care 

Rush University 

 



Conflict of Interest 

I have no real or perceived conflict of 
interest that relates to this presentation. 
Any use of brand names is not in any way 
meant to be an endorsement of a specific 
product, but to merely illustrate a point of 

emphasis.  

 

 



Objectives 

• Review the rationale and current literature 
support for prone positioning in hypoxemic 
respiratory failure 

• Discuss the process of prone positioning  

• Describe common challenges with prone 
positioning 

 



What is prone positioning? 

• Prone position is a term that indicates the 
body position is face-down 



Prone Position Mechanical Ventilation 

• Mechanical ventilation is usually delivered to 
patients in supine or Semi-Fowlers (head of 
bed ~30°) 

– “Yes, I am aware… duh?” 

• Prone position mechanical ventilation is not 
new! 

– Papers date back to the late 1970’s 

• Sound physiologic rationale 



Prone Position Mechanical Ventilation 

• How does it work? 

– Alters mechanics and physiology of gas exchange 

– Improves the ventral-dorsal transpulmonary 
pressure difference 

– Improves lung perfusion 

– Reduces dorsal lung compression 
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Mechanism of Action 

• Supine Position 

– Increased regional pressure at the “bottom” due to 
vertical pressure 

– Heart is superior to lung injury -- compresses lung 
tissue 

– Close of gravity-dependent dorsal lung regions 

– Low V/Q and increased shunt --  PaO2 

– Increased possibility of opening - closing injury 
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Mechanism of Action 

Prone Position 
– Reduces difference between dorsal and ventral 

transpulmonary pressure 
• Ventilation becomes more homogeneous 
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Mechanism of Action 

– Decreases alveolar overinflation and dorsal alveolar 
collapse 
• Resultant decrease in alveolar overdistention and cyclic 

atelectasis (injury) 

– Promotes lung recruitment 

– V/Q improves --  PaO2 

– FRC may increase 
• May change distribution of extravascular lung water 

• May change distribution of secretions 

– Perfusion becomes less gravity dependent and tends 
to persist dorsally 
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Mechanism of Action 

Image from UptoDate® 2017 



Prone Position Mechanical Ventilation 

• Several past studies (RCTs) have shown ↑↑ in 
oxygenation 

– Up to 70% of patients respond with improvement 
in oxygenation 

• Allows for reduction in FIO2 

 



Prone Position Mechanical Ventilation 

– Patient factors that predict improved oxygenation 
w/prone positioning 

• Diffuse pulmonary edema and dependent alveolar 
collapse better than predominately anterior 
abnormalities, marked consolidation, and fibrosis 

• Extrapulmonary causes  of ARDS 

• Elevated intra-abdominal pressure vs. normal  

• Patients with chest wall compliance decrease from 
supine to prone 

 



So… why aren’t we doing it? 

• Several past studies have shown prone can 
prevent ventilator-induced lung injury (VILI) 

       But… 

• In most trials, the physiologic benefits did not 
mean better patient outcomes 

• No improvement in survival/mortality 



But wait!  













2013 



Background 

• What is known? 
– Use for over 3 decades to treat hypoxic respiratory 

failure 
– Ventilation/perfusion matching may improve, pleural 

pressure gradients are more uniform, and 
compression of lung volume from the heart and 
abdomen is reduced 

– Several studies have shown improvements in 
oxygenation and reductions in ventilator-induced lung 
injury 

• Why was the study done? 
– Physiologic improvements were seen, but prone 

positioning failed to show mortality benefits 

 



Hypothesis 

• The early application of prone positioning will 
improve survival among patients with ARDS 
who, at the time of enrollment, were receiving 
mechanical ventilation with a PEEP of at least 
5 cm H2O and in whom the P/F ratio was < 150 
mm Hg  

 



Objectives 

• Primary end point 
– Mortality at day 28 

• Secondary end points 
– Mortality at day 90 
– The rate of successful extubation 

• Defined as no reintubation or use of NIV in the 48 hours after extubation 

– The time to successful extubation 
– Length of stay in the ICU 
– Complications 
– Use of noninvasive ventilation 
– Tracheostomy rate 
– Number of days free from organ dysfunction 
– Ventilator settings 
– ABGs 
– Respiratory system mechanics 

 
 In trach’d patients, successful  weaning was defined as the ability to 

breath unassisted through a tracheostomy tube for at least 24 hours 
 
 

 



Methods: Design 

• What type of study was done? 
 Prospective, multicenter, randomized controlled 

trial  

• Randomization was computer-generated and 
stratified according to ICU 
– Patients randomly assigned to the prone group or 

supine group 

– A web-based management system (Clininfo) used 
to help for randomization 



Methods: Setting 

• 26 ICUs in France/1 ICU in Spain 

• All ICUs had at least 5 years of prone 
positioning experience 

• Adult patients meeting the following criteria: 

– Diagnosed with ARDS (using American-European 
Consensus Conference criteria) 

– Endotracheal intubation and MV for ARDS for < 36 
hours 

– Severe ARDS (P/F ratio < 150 mm Hg, FIO2 ≥ 0.60, 
PEEP ≥ 5 cm H2O, on tidal volumes of 6 ml/kg of 
PBW) 

 



Methods: Interventions 

• Prone group 
– Placed completely prone for at least 16 consecutive 

hours 
– Standard ICU beds were used for all patients 

• Supine group 
– Remained in a semirecumbent position 

 
Mechanical ventilation was VCV with volume target of 

6 ml/kg PBW 
PEEP selected from PEEP/FIO2 table 
Goals: Pplat < 30 cm H2O 

pH 7.20-7.45 



Results 

• The two groups were similar at inclusion except: 
SOFA scores and use of neuromuscular blockers 
and vasopressors 

• Ventilator settings, respiratory mechanics, and 
ABG measurements were similar in the two 
groups 

• On average, prone group patients were prone 
positioned 4 times/patient 
– Mean duration 17±3 hours 

Prone group patients were ventilated 73% of the 
22,334 patient-hours spent in the ICU from the start 
of the first session to the end of the last 

 
 

 
 





Kaplan–Meier Plot of the Probability of Survival from Randomization to Day 90. 

Guérin C et al. N Engl J Med 2013;368:2159-2168 



Conclusions 

• Patients with ARDS and severe hypoxemia can 
benefit from prone treatment when used 
early and in relatively long sessions 











Why so unpopular? 

• Burdensome 

• Cumbersome 

• Additional human resources 

• Adverse events 

– Accidental extubation 

– Pressure ulcers 

– Losing lines/drains, etc 

Real evidence or just anecdotal evidence? 



How do we do it? 

• Two ways: 

– Manual  

– Specialized bed 

• RotoProne® 



Manual Proning 





Introduction 
Patients with moderate to severe acute respiratory distress 

syndrome (ARDS) are typically managed by low tidal 

volume, lung protective mechanical ventilation. Several 

methods have been evaluated in an attempt to better 

understand best practices in the care of patients with 

severe ARDS but none have shown a mortality benefit. In 

June of 2013, a multicenter, prospective, randomized, 

controlled trial demonstrated that the early use of 

prolonged prone-positioning sessions significantly 

decreased mortality in cases of severe ARDS.1 Because of 

this, our institution sought to establish guidelines and 

training to support the implementation of prone positioning 

for the treatment of severe ARDS. 

 

Purpose 
The primary aim of this study is to determine if discussion, 

video, and human simulation laboratory exercises improves 

knowledge, confidence, and skill associated with prone 

positioning which may result in an increase in its clinical 

use.  

 

Methods 
Critical care respiratory therapists, nurses, and physicians 

were invited to participate in an educational interventional 

study that was  approved by the IRB. This study included 

written cognitive examinations to assess knowledge and 

affective evaluations to assess self-confidence that were 

administered before and after the educational intervention. 

The participants received instructions on prone positioning 

procedure through three methods: reviewing/discussing 

printed guidelines and protocols outlining the associated 

policy and procedure, video demonstration of  a correct 

method to place a patient in the prone position, and hands-

on human simulation until competency was achieved. 

 
 
 

 
 

 

  
 

 
  

 
 

  
 

 

 Figure 2: Overall Average Knowledge Scores before and after educational 

intervention.  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  
 

 

 
 
 

  
 

Evaluation of a Training Method to Improve Knowledge, Skills and 

Increase the Clinical Use of Prone Positioning 
Adel Aljoaid BS RRT, J. Brady Scott MSc RRT-ACCS, Sara H. Mirza MD MSc, Meagan N. Dubosky MSc RRT-ACCS NPS AE-C, David L. 

Vines MHS RRT FAARC 

Rush University Medical Center, Chicago, IL 

Conclusion 
Our study was able to show  

• A significant improvement in knowledge and confidence 

following our educational intervention.  

• This improvement was seen across all disciplines of 

health care. 

• Improvement was seen even in the group claiming to have 

had prior experience with  proning.  

Early data is suggestive of increased utilization of this 

modality at our institution following educational intervention.  
 

 

Reference: 
1. Guerin C, Reigneir J, Richard JC, et al. Prone Positioning in Severe Acute 

Respiratory Distress Syndrome. N Engl J Med 2013;368:2159-2168. 

 

Results 
Twenty-three subjects were enrolled in the study that completed 

all activities. Of these, 12 were physicians, 5 were nurses, and 6 

were respiratory therapists; 12 men and 11 women. The pre-

affective survey revealed that 22% of the participants had prone 

positioning experience. Significant improvements were 

observed in participant confidence (Figure 1) and cognitive 

scores (Figure 2) for all disciplines. The cumulative knowledge 

score on written pre-test was 61%. Knowledge increased 

following the education intervention by 23 % with post-training 

written test score of 84%, (p<0.05).  

 Figure 1: Self-assessed Confidence on a 5-point Likert 

scale.  

Communicating the plan of care for an ARDS  

patient with the medical team 

Performing CPR on patients in prone position 

Providing patient care in prone position 

Placing the patient in the prone position safely 

Knowing how long to leave patients in prone position 

Preparing the patient to be placed in prone position 

Identifying contraindications for prone positioning 

Identifying complications/risks of prone positioning 

Knowing the physiologic changes associated  

with prone positioning 

Identifying candidates for prone positioning 





RotoProne® 

http://jfrie.blogspot.com/2010/09/running-saved-my-life.html 



Prone Position Mechanical Ventilation 

• Ventilation strategy similar to ARDSnet 

• Optimal PEEP setting is unknown 

• Note: 

– Peak and plateau pressures may increase 
immediately! 

• Likely related to decreased chest wall compliance 

• Mobilization of secretions 

 

The subsequent decrease probably related to 
progressive alveolar recruitment 

 



Prone Position: Assessing Response 

• Improvement in gas exchange (>10 mm Hg 
increase in PaO2) 

• Evidence of lung recruitment (decrease in 
plateau pressure for given tidal volume) 

• Can be noted in first hour, but may take longer 
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Thank You! 
Questions/Discussion 
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