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Abstract

        

          
Background: This study investigates how different left ventricular epicardial and endocardial pacing sites influence hemodynamic performance in an animal model of heart failure (HF). Methods: In six adult sheep, dilated HF was induced by rapid pacing. Subsequently, endocardial left ventricular stimulation was performed using a 64-electrode basket catheter. Epicardial pacing was achieved with temporary electrodes. Results: Baseline cardiac output (CO) was 2.7 ± 0.4 l/min and improved significantly with lateral wall epicardial and endocardial stimulation (3.6 ± 0.7 and 3.8 ± 0.65 l/min), whereas right ventricular pacing led to lower CO (2.1 ± 0.5 and 2.0 ± 0.9 l/min). In the optimal pacing location arterial pressure, pulmonary capillary wedge pressure (pcwp) and LV diameters improved significantly. Right ventricular pacing impaired hemodynamics, while no change was observed in the LV inferior wall and apex pacing. Conclusion: Endocardial and epicardial pacing of the lateral wall led to an improvement in LV function while right ventricular pacing induced a further reduction of LV performance. As this optimal pacing site cannot always be reached via the coronary sinus, surgical implantation of epicardial electrodes should be considered in all non-responding patients.


      

Key words

cardiomyopathy - heart disease - cardiovascular surgery






References


	
[bookmark: R078-1]1 
              Vinereanu D, Turner M S, Bleasdale R A, Mumford C E, Cinteza M, Frenneaux M P, Fraser A G. 
              Mechanisms of reduction of mitral regurgitation by cardiac resynchronization therapy. 
              J Am Soc Echocardiogr. 
              2007; 
              20 
              54-62 
            





PubMedGoogle Scholar





	
[bookmark: R078-2]2 
              Josephson R A, Chahine R A, Morganroth J, Anderson J, Waldo A, Hallstrom A. 
              Prediction of cardiac death in patients with a very low ejection fraction after myocardial infarction: a cardiac arrhythmia suppression trial (CAST) study. 
              Am Heart J. 
              1995; 
              130 
              685-691 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-3]3 
              Shamim W, Yousufuddin M, Cicoria M. et al .
              Incremental changes in QRS duration in serial ECGs over time identify high risk elderly patients with heart failure. 
              Heart (England). 
              2002; 
              88 
              47-51 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-4]4 
              Ikeoka K, Tanimoto M, Nomoto Y, Nakagawa Y, Kawashima S, Oyanagi M, Iwasaki T. 
              Interventricular septal wall motion abnormality in left bundle branch block. 
              J Cardiol. 
              1987; 
              17 
              887-894 
            





PubMedGoogle Scholar





	
[bookmark: R078-5]5 
              Galderisi M, Cicala S, Sangiorgi G. et al .
              Tissue Doppler-derived postsystolic motion in a patient with left bundle branch block: a sign of myocardial wall asynchrony. 
              Echocardiography (United States). 
              2002; 
              19 
              79-81 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-6]6 
              Shamim W, Francis D P, Yousufuddin M. et al .
              Intraventricular conduction delay: a prognostic marker in chronic heart failure. 
              Int J Cardiol (Ireland). 
              1999; 
              70 
              171-178 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-7]7 
              Vinereanu D, Turner M S, Bleasdale R A, Mumford C E, Cinteza M, Frenneaux M P, Fraser A G. 
              Mechanisms of reduction of mitral regurgitation by cardiac resynchronization therapy. 
              J Am Soc Echocardiogr. 
              2007; 
              20 
              54-62 
            





PubMedGoogle Scholar





	
[bookmark: R078-8]8 
              Dzemali O, Bakhtiary F, Dogan S, Wittlinger T, Moritz A, Kleine P. 
              Perioperative biventricular pacing leads to improvement of hemodynamics in patients with reduced left-ventricular function - interim results. 
              Pacing Clin Electrophysiol. 
              2006; 
              29 
              1341-1345 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-9]9 
              Nagele H, Hashagen S, Azizi M, Behrens S, Castel M A. 
              Long-term hemodynamic benefit of biventricular pacing depending on coronary sinus lead position. 
              Herzschrittmacherther Elektrophysiol. 
              2006; 
              17 
              185-190 
            





PubMedGoogle Scholar





	
[bookmark: R078-10]10 
              Breithardt O A, Stellbrink C. 
              Current status of cardiac resynchronization therapy. 
              Curr Opin Anaesthesiol. 
              2004; 
              17 
              75-83 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-11]11 
              Berberian G, Cabreriza S E, Quinn T A, Garofalo C A, Spotnitz H M. 
              Left ventricular pacing site-timing optimization during biventricular pacing using a multi-electrode patch. 
              Ann Thorac Surg. 
              2006; 
              82 
              2292-2294 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-12]12 
              Leclerq F, Hager F X, Macia J C, Mariottini C J, Pasquie J L, Grolleau R. 
              Left ventricular lead insertion using a modified transseptal catheterization technique: a totally endocardial approach for permanent biventricular pacing in end-stage heart failure. 
              Pacing Clin Electrophysiol. 
              1999; 
              22 
              1570-1575 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-13]13 
              Preckel B, Mullenheim J, Hoff J, Obal D, Heiderhoff M, Thamer V, Schlack W. 
              Haemodynamic changes during halothane, sevoflurane and desflurane anaesthesia in dogs before and after the induction of severe heart failure. 
              Eur J Anaesthesiol. 
              2004; 
              21 
              797-806 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R078-14]14 Sachs L. Angewandte Statistik. Chapter 36. 8th edn. Berlin; Springer-Verlag 1997: 345-356 



Google Scholar





	
[bookmark: R078-15]15 
              Kleine P, Grönefeld G, Dogan S, Hohnloser S H, Moritz A, Wimmer-Greinecker G. 
              Robotically enhanced placement of left ventricular epicardial electrodes during implantation of a biventricular ICD system. 
              PACE. 
              2002; 
              25 
              989-991 
            





PubMedGoogle Scholar









[bookmark: SIG1]Dr. MD Omer Dzemali



Department of Cardiothoracic Surgery
J. W. Goethe University Hospital




Theodor-Stern-Kai 7




60590 Frankfurt am Main




Germany




Phone: + 49 69 63 01 58 50




Fax: + 49 69 63 01 58 49




Email: dzemali@em.uni-frankfurt.de
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.198.181.6
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  