





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via RCPCH  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: ADC Fetal & Neonatal Edition]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Authors
	Podcasts
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Authors
	Podcasts
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via RCPCH  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 108, Issue 2 
	Lung volume changes during apnoeas in preterm infants


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Original research


  


  
  



  
      
  
  
    
      Lung volume changes during apnoeas in preterm infants
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	http://orcid.org/0000-0001-5330-652XVincent D Gaertner1, 
	Andreas D Waldmann2, 
	http://orcid.org/0000-0001-6742-7314Peter G Davis3,4,5, 
	Dirk Bassler1, 
	http://orcid.org/0000-0001-6284-9673Laila Springer6, 
	http://orcid.org/0000-0003-1522-4691David Gerald Tingay4,5,7, 
	http://orcid.org/0000-0003-1496-2625Christoph Martin Rüegger1

	[bookmark: aff-1]
1
Newborn Research, Department of Neonatology, University Hospital and University of Zurich, Zurich, Switzerland


	[bookmark: aff-2]
2
Department of Anesthesiology and Intensive Care Medicine, Rostock University Medical Center, Rostock, Germany


	[bookmark: aff-3]
3
Newborn Research Centre and Neonatal Services, The Royal Women's Hospital, Melbourne, Victoria, Australia


	[bookmark: aff-4]
4
The University of Melbourne, Melbourne, Victoria, Australia


	[bookmark: aff-5]
5
Murdoch Children's Research Institute, Melbourne, Victoria, Australia


	[bookmark: aff-6]
6
Department of Neonatology, University Children’s Hospital, Tübingen, Germany


	[bookmark: aff-7]
7
Department of Neonatology, The Royal Children's Hospital, Parkville, Victoria, Australia



	Correspondence to
 Dr Vincent D Gaertner, Department of Neonatology, University Hospital Zurich, Zurich, Switzerland; vincent.gaertner{at}usz.ch





  


  
  



  
      
  
  
    Abstract
Objective Mechanisms of non-invasive high-frequency oscillatory ventilation (nHFOV) in preterm infants are unclear. We aimed to compare lung volume changes during apnoeas in preterm infants on nHFOV and nasal continuous positive airway pressure (nCPAP).

Methods Analysis of electrical impedance tomography (EIT) data from a randomised crossover trial comparing nHFOV with nCPAP in preterm infants at 26–34 weeks postmenstrual age. EIT data were screened by two reviewers to identify apnoeas ≥10 s. End-expiratory lung impedance (EELI) and tidal volumes (VT) were calculated before and after apnoeas. Oxygen saturation (SpO2) and heart rate (HR) were extracted for 60 s after apnoeas.

Results In 30 preterm infants, 213 apnoeas were identified. During apnoeas, oscillatory volumes were detectable during nHFOV. EELI decreased significantly during apnoeas (∆EELI nCPAP: −8.0 (−11.9 to −4.1) AU/kg, p<0.001; ∆EELI nHFOV: −3.4 (−6.5 to −0.3), p=0.03) but recovered over the first five breaths after apnoeas. Compared with before apnoeas, VT was increased for the first breath after apnoeas during nCPAP (∆VT: 7.5 (3.1 to 11.2) AU/kg, p=0.001). Falls in SpO2 and HR after apnoeas were greater during nCPAP than nHFOV (mean difference (95% CI): SpO2: 3.6% (2.7 to 4.6), p<0.001; HR: 15.9 bpm (13.4 to 18.5), p<0.001).

Conclusion Apnoeas were characterised by a significant decrease in EELI which was regained over the first breaths after apnoeas, partly mediated by a larger VT. Apnoeas were followed by a considerable drop in SpO2 and HR, particularly during nCPAP, leading to longer episodes of hypoxemia during nCPAP. Transmitted oscillations during nHFOV may explain these benefits.

Trial registration number ACTRN12616001516471.
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