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Mobility Impairment And The 
Respiratory System 



• Decreased clearance of secretions 
 

• Increased risk of pneumonia 
 

• Dependent edema  Dependent atelectasis 
 

• Impaired respiratory motion  Atelectasis 
 

• Increased risk of VTE 

1. Vollman KM. Crit Care Nurse. 2010;30:S3-S5. 
2. Winkelman C. AACN Adv Crit Care. 2009;20:254-266. 



Decreased Respiratory Motion in the  
Supine Position 

A Reduction in Functional 
Residual Capacity in the 

Supine Position1 

1. Froese AB, Bryan AC. Anesthesiology. 1974;41:242-255. 
Vollman KM. Crit Care Nurs Clin North Am. 2004;16:319-336. 

Presenter
Presentation Notes
There are 2 components that contribute to the reduction in functional residual capacity when we are in the supine position. One is the abdomen effect, and the other is the effect on lung pressure that occurs as a result of the position of our heart and the supporting structure. 

Let’s delve a little deeper into the influence of the abdominal contents. As you can see, in the awake, spontaneously breathing individual there is a shielding function so that the abdominal contents stay where they are supposed to be. In the anesthetized, spontaneously breathing individual, there is movement of the abdominal contents into the lower lung unit because the diaphragm has lost some of its shielding function. In a patient who has received a paralytic agent, that shielding function is completely lost. 



• In the supine position, 17% 
of the lung tissue volume 
rests under the 
compression forces of the 
heart 
– 11% of the left lower lobe 

tissue volume 
– 6% of the right lower lobe 

tissue volume 

Compression Forces of the Heart in the 
Supine Position  

Malbouisson LM, et al. Am J Respir Crit Care Med. 2000;161:2005-2012. 

Presenter
Presentation Notes
The cardiac structures influences pleural pressures, or lung pressures. When we are lying down, about 17% of our lung tissue rests under the compression forces of the heart, so there is a squeeze effect taking place between the cardiac structures and the spine, this generates pressure and changes the pleural pressure so that it becomes more positive. When the pleural pressure becomes more positive, the alveoli collapse. So you can see how our functional residual capacity would be reduced. If the heart is big, that relationship can go as high as 36%, clearly affecting the stability of the alveoli. 

When A patient is turned into the prone position, only about 4% of the lung tissue rests under the compression forces of the heart, and therefore the pleural pressure stays more negative, keeping the alveoli open. 



Consequences of Mechanical 
Ventilation 

 
• Ventilator associated pneumonia 

 
• Diaphragmatic Dysfunction / Atrophy 

 
• Respiratory muscle weakness 

 
• Impaired mucociliary motility 



• Internationally1 

– An average ventilator-associated pneumonia (VAP) rate of  
15.8 per 1,000 ventilator-days 

– On average, ICU patients with VAP had an additional 11.7-day  
length of stay (LOS) 

– ICU patients with VAP had an average crude  
excess mortality rate of 15.2% 
 

• In North America 

– In the United States, the Centers for Disease Control (CDC),  
through the National Healthcare Safety Network, has reported  
critical care unit VAP rates, per 1,000 ventilator-days, ranging from 0.7 
(pediatric cardiothoracic) to 5.8 (burn ICU)2 

– On average, ICU patients with VAP had an additional 10.5-day LOS3 

Ventilator-Associated Pneumonia (VAP) Rates 

1. Rosenthal VD, et al. Am J Infect Control. 2012;40(5):396-407. 
2. Dudeck MA, et al. National Healthcare Safety Network (NHSN) Report, Data Summary for 2010, Device-Associated Module. 

http://www.cdc.gov/nhsn/PDFs/dataStat/2010NHSNReport.pdf. Accessed 12/19/2012:17. 
3. Restrepo MI, et al. Infect Control Hosp Epidemiol. 2010;31(5):509-515. 

Respiratory 

Excess Mortality 
15% 

Excess LOS 
11 DAYS 

Presenter
Presentation Notes
If we look at VAP rates internationally, the average rate is roughly around 15.8 per 1000 ventilator-days.
The ICU patient with VAP, internationally, had roughly about 12 extra days’ LOS and had about a 15% higher average crude excess in mortality rate.
In North America, we use the National Healthcare Safety Network, and the data have shown VAP rates ranging from 0.7 in pediatric cardiothoracic to 5.8 in burn ICU. On average, the ICU patients with VAP had roughly almost 11 extra days in LOS.




    



 

 

 

 

 

 

 



General Interventions 

• HOB elevation > 30 degrees 
 

• Subglottic drainage 
 

• ETT cuff pressure > 20 cmH2O 
 

• Sedation protocols and daily interruption of 
sedation 
 

• Weaning protocols 
 
 



Median Duration of 
MV 

4.9 Vs. 7.3 ICU LOS 
6.4 Vs. 9.9 



 

   

Presenter
Presentation Notes
Vent free days 14.7 Vs 11.6
Median ICU LOS 9.1 Vs 12.9
Mortality HR 0.68 at 1 year



Chest Physiotherapy 

 Purpose: 
 
• Promote expansion of the lungs 

 
• Strengthen respiratory muscles  

 
• Mobilize and clear airway secretions 



Chest Physiotherapy 

ACBT 

IPV 
Percussion 

and Vibration 

Huffing 
FET HFCWC 

Mech In/Ex 
sufflation 

ELTGOL 

Presenter
Presentation Notes
ELTGOL Slow and complete expiration in lateral posture with open glottis





• Small study (60 patients) 
• Intervention group (24 patients) 

– Postural drainage 
– Expiratory CW vibrations 
– Airway suctioning 

 



 

 

 



 

 

 



 

 

 



ICU LOS 
5.5 Vs. 6.9 

 
Hospital LOS 
11.2 Vs. 14.5 

Presenter
Presentation Notes
165 PATIENTS IN EACH ARM on MV
MT: ICU nurse, Assistant nurse, PT
OOB earlier 5 Vs. 11 days
ICU LOS 5.5 Vs. 6.9
Hospital LOS 11.2 Vs. 14.5



 
 

  

  

 



Physiotherapy Protocol 

• Similar in both services 
 

• Mucous removal techniques 
– Endotracheal suctioning 
– Manual thorax percussion 

 
• Upper and lower limb mobilization 



 

 

 

 

 

 

 

PATIENT 
CARE 



THANK YOU 
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