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Zusammenfassung

        
Die Zahl herz- und lungentransplantierter Patienten wächst stetig und ihre Lebenserwartung steigt. Somit nimmt auch die Wahrscheinlichkeit zu, dass einige dieser Patienten Komorbiditäten entwickeln, die einen chirurgischen Eingriff erfordern. Das perioperative anästhesiologische Management herz- und lungentransplantierter Patienten ist eine große Herausforderung – dieser Beitrag gibt einen Überblick.
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Abstract

        
The outcome after heart and lung transplantation has improved significantly. Consequently, many patients are admitted to the hospital for routine surgical interventions that are initially non-transplant-specific. Some disorders lead to hospital admissions that affect other organ systems due to late consequences of the underlying disease or can be seen as early and late complications of the transplantation itself. Many of these surgical interventions are certainly carried out in the responsible transplant centre. Some surgeries are also performed in hospitals that do not primarily transplant and do not regularly care for heart and lung transplant patients. In these situations, the understanding of the physiology of the transplanted heart and lung, the consequences of the underlying disease and the post-transplant treatment with its peculiarities and risks is paramount. The anaesthetic management of these patients requires preoperative risk stratification and perioperative
					anaesthetic planning, but also responsibility for a suitable post-operative monitoring. This review article deals with the special anaesthetic consideration in patients after heart and lung transplantation.
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Kernaussagen 



	
            
Die Zahl der Organtransplantationen ist stabil. Das früh- und postoperative Outcome hat sich verbessert. Dadurch stellen sich vermehrt transplantierte Patienten für nicht transplantationsspezifische Operationen zur stationären Aufnahme vor.

          

	
            
Kenntnisse über das charakteristische Morbiditäts- und Mortalitätsprofil nach Herz- und Lungentransplantation sind essenziell. Die Physiologie nach Transplantation ist verändert. Alle Aspekte müssen in der Prämedikationsvisite bedacht werden, um das geeignete Anästhesieverfahren sicher durchzuführen und die Transplantatfunktion nicht zu gefährden.

          

	
            
Das transplantierte Herz ist denerviert. Es besteht weder eine sympathische, parasympathische noch eine sensorische Innervation.

          

	
            
Alle Immunsuppressiva müssen am OP-Tag in voller Dosierung verabreicht werden.

          

	
            
Es dürfen nur leukozytendepletierte EK verwendet werden. Eine Bestrahlung sowie die Verwendung CMV-seronegativer Vollblutspenden sind nicht zwingend erforderlich.

          

	
            
Grundsätzlich kann jedes Anästhesieverfahren (Allgemeinanästhesie, Regionalanästhesie und Kombinationen) nach Herz- und Lungentransplantation sicher angewandt werden.

          

	
            
Das intraoperative Management ist wie bei jeder anderen Operation an die Bedürfnisse des Patienten und des operativen Prozedere anzupassen. Anästhesieverfahren unter regelmäßiger Verwendung invasiver Zugänge (ZVK, arterielle Kanülierung) sind bei herz- und lungentransplantierten Patienten kein Standard.

          










        
[bookmark: N10A98]
Schlüsselwörter

        Transplantation - 
        Herztransplantation - 
        Lungentransplantation - 
        anästhesiologisches Management - 
        Beatmung
      


        
[bookmark: N10AAE]
Key words

        heart transplantation - 
        lung transplantation - 
        anaesthetic management - 
        ventilation
      





[bookmark: info]
Publication History

Article published online:
31 July 2020



Georg Thieme Verlag KG
Stuttgart · New York


 

[bookmark: ]

[bookmark: N113F1]
	
Literatur


	
[bookmark: R9872073-1]1 
          Deutsche Stiftung Organspende. 
        Jahresbericht Organspende und Transplantation in Deutschland 2019. April 2020. Im Internet (Stand: 22.05.2020): http://www.dso.de/SiteCollectionDocuments/DSO-Jahresbericht 2019.pdf 






PubMedGoogle Scholar





	
[bookmark: R9872073-2]2 
          The International Society for Heart and Lung Transplantation (ISHLT). 
        http:// 






PubMed





	
[bookmark: R9872073-3]3 
          DGAI, 
          DGCH und DGIM. 
        Präoperative Evaluation erwachsener Patienten vor elektiven, nicht herz-thoraxchirurgischen Eingriffen. Gemeinsame Empfehlung der DGAI, DGCH und DGIM. Anästh Intensivmed 2017; 58: 349-364 doi:10.19224/ai2017.349 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-4]4 
          
            Fleisher LA, 
          
          
            Fleischmann KE, 
          
          
            Auerbach AD. 
          
          et al. 
        2014 ACC/AHA guideline on perioperative cardiovascular evaluation and management of patients undergoing noncardiac surgery: a report of the American College of Cardiology/American Heart Association Task Force on practice guidelines. J Am Coll Cardiol 2014; 64: e77-e137 doi:10.1016/j.jacc.2014.07.944 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-5]5 
          
            Lee TH, 
          
          
            Marcantonio ER, 
          
          
            Mangione CM. 
          
          et al. 
        Derivation and prospective validation of a simple index for prediction of cardiac risk of major noncardiac surgery. Circulation 1999; 100: 1043-1049 doi:10.1161/01.cir.100.10.1043 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-6]6 
          
            Plicht B, 
          
          
            Lind A, 
          
          
            Erbel R. 
          
        [Infective endocarditis: New ESC guidelines 2015]. Internist 2016; 57: 675-690 doi:10.1007/s00108-016-0086-y 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-7]7 
          
            Zwissler B. 
          
        Präoperative Evaluation erwachsener Patienten vor elektiven, nicht Herz-Thorax-chirurgischen Eingriffen. Anaesthesist 2017; 66: 442-458 doi:10.1007/s00101-017-0321-5 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-8]8 
          
            Dumps C, 
          
          
            Bolkenius D, 
          
          
            Halbeck E. 
          
        Medikamente zur intravenösen Narkoseinduktion: Etomidat. Anaesthesist 2017; 66: 969-980 doi:10.1007/s00101-017-0381-6 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-9]9 
          
            Fragen RJ, 
          
          
            Shanks CA, 
          
          
            Molteni A. 
          
          et al. 
        Effects of etomidate on hormonal responses to surgical stress. Anesthesiology 1984; 61: 652-656 doi:10.1097/00000542-198412000-00004 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-10]10 
          
            Vinclair M, 
          
          
            Broux C, 
          
          
            Faure P. 
          
          et al. 
        Duration of adrenal inhibition following a single dose of etomidate in critically ill patients. Intensive Care Med 2008; 34: 714-719 doi:10.1007/s00134-007-0970-y 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-11]11 
          
            Cherfan AJ, 
          
          
            Arabi YM, 
          
          
            Al-Dorzi HM. 
          
          et al. 
        Advantages and disadvantages of etomidate use for intubation of patients with sepsis. Pharmacotherapy 2012; 32: 475-482 doi:10.1002/j.1875-9114.2012.01027.x 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-12]12 
          
            Miller K, 
          
          
            Hall B, 
          
          
            Tobias JD. 
          
        Sugammadex to reverse neuromuscular blockade in a child with a past history of cardiac transplantation. Ann Card Anaesth 2017; 20: 376-378 doi:10.4103/aca.ACA_15_17 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-13]13 
          
            Yuki K, 
          
          
            Scholl R. 
          
        Should we routinely reverse neuromuscular blockade with sugammadex in patients with a history of heart transplantation?. Transl Perioper Pain Med 2020; 7: 185-189 





PubMedGoogle Scholar





	
[bookmark: R9872073-14]14 
          
            Cheng DC, 
          
          
            Ong DD. 
          
        Anaesthesia for non-cardiac surgery in heart-transplanted patients. Can J Anaesth 1993; 40: 981-986 doi:10.1007/BF03010103 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-15]15 
          
            Waurick K, 
          
          
            Riess H, 
          
          
            Van Aken H. 
          
          et al. 
        S1-Leitlinie Rückenmarksnahe Regionalanästhesien und Thrombembolieprophylaxe/antithrombotische Medikation. Anästh Intensivmed 2014; 55: 464-492 





PubMedGoogle Scholar





	
[bookmark: R9872073-16]16 
          
            Gronwald C, 
          
          
            Vowinkel T, 
          
          
            Hahnenkamp K. 
          
        Regional anesthetic procedures in immunosuppressed patients: risk of infection. Curr Opin Anaesthesiol 2011; 24: 698-704 doi:10.1097/ACO.0b013e32834cd2f0 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-17]17 
          
            Stein E, 
          
          
            Ebeling P, 
          
          
            Shane E. 
          
        Post-transplantation osteoporosis. Endocrinol Metab Clin North Am 2007; 36: 937-963 doi:10.1016/j.ecl.2007.07.008 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-18]18 
          
            Lewis SR, 
          
          
            Pritchard MW, 
          
          
            Fawcett LJ. 
          
          et al. 
        Bispectral index for improving intraoperative awareness and early postoperative recovery in adults. Cochrane Database Syst Rev 2019; (09) CD003843 DOI: 10.1002/14651858.CD003843.pub4. 





CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-19]19 
          
            Nuttall G, 
          
          
            Burckhardt J, 
          
          
            Hadley A. 
          
          et al. 
        Surgical and patient risk factors for severe arterial line complications in adults. Anesthesiology 2016; 124: 590-597 doi:10.1097/ALN.0000000000000967 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-20]20 
          
            Fishman JA. 
          
        Infection in solid-organ transplant recipients. N Engl J Med 2007; 357: 2601-2614 doi:10.1056/NEJMra064928 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-21]21 
          
            Jenssen C, 
          
          
            Brkljacic B, 
          
          
            Hocke M. 
          
          et al. 
        EFSUMB Guidelines on Interventional Ultrasound (INVUS), Part VI – Ultrasound-Guided Vascular Interventions. Ultraschall Med 2016; 37: 473-476 doi:10.1055/s-0035-1553450 






Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R9872073-22]22 
          
            Blosser CD, 
          
          
            Bloom RD. 
          
        Posttransplant anemia in solid organ recipients. Transplant Rev 2010; 24: 89-98 doi:10.1016/j.trre.2010.01.006 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-23]23 
          
            Malyszko J, 
          
          
            Watschinger B, 
          
          
            Przybylowski P. 
          
          et al. 
        Anemia in solid organ transplantation. Ann Transplant 2012; 17: 86-100 doi:10.12659/aot.883227 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-24]24 
          
            Jeong SK, 
          
          
            Cho YI, 
          
          
            Duey M. 
          
          et al. 
        Cardiovascular risks of anemia correction with erythrocyte stimulating agents: should blood viscosity be monitored for risk assessment?. Cardiovasc Drugs Ther 2010; 24: 151-160 doi:10.1007/s10557-010-6239-7 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-25]25 
          Bundesärztekammer. 
        Querschnitts-Leitlinien (BÄK) zur Therapie mit Blutkomponenten und Plasmaderivaten – 4. aktualisierte und überarbeitete Auflage (2014). Im Internet (Stand: 22.05.2020): http://www.bundesaerztekammer.de/fileadmin/user_upload/downloads/QLL_Haemotherapie_2014.pdf 






PubMedGoogle Scholar





	
[bookmark: R9872073-26]26 
          
            Heddle NM, 
          
          
            Boeckh M, 
          
          
            Grossman B. 
          
          et al. 
        AABB committee report: reducing transfusion-transmitted cytomegalovirus infections. Transfusion 2016; 56: 1581-1587 doi:10.1111/trf.13503 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-27]27 
          
            Bengel FM, 
          
          
            Ueberfuhr P, 
          
          
            Hesse T. 
          
          et al. 
        Clinical determinants of ventricular sympathetic reinnervation after orthotopic heart transplantation. Circulation 2002; 106: 831-835 doi:10.1161/01.cir.0000025631.68522.9d 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-28]28 
          
            Koglin J, 
          
          
            Gross T, 
          
          
            Uberfuhr P. 
          
          et al. 
        Time-dependent decrease of presynaptic inotropic supersensitivity: physiological evidence of sympathetic reinnervation after heart transplantation. J Heart Lung Transplant 1997; 16: 621-628 





PubMedGoogle Scholar





	
[bookmark: R9872073-29]29 
          
            Costanzo MR, 
          
          
            Dipchand A, 
          
          
            Starling R. 
          
          et al. 
        The International Society of Heart and Lung Transplantation Guidelines for the care of heart transplant recipients. J Heart Lung Transplant 2010; 29: 914-956 doi:10.1016/j.healun.2010.05.034 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-30]30 
          
            Backman SB, 
          
          
            Fox GS, 
          
          
            Ralley FE. 
          
        Pharmacological properties of the denervated heart. Can J Anaesth 1997; 44: 900-901 doi:10.1007/BF03013170 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-31]31 
          
            Cachemaille M, 
          
          
            Olofsson M, 
          
          
            Livio F. 
          
          et al. 
        Recurrent asystole after neostigmine in a heart transplant recipient with end-stage renal disease. J Cardiothorac Vasc Anesth 2017; 31: 653-656 doi:10.1053/j.jvca.2016.06.020 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-32]32 
          
            Barbara DW, 
          
          
            Christensen JM, 
          
          
            Mauermann WJ. 
          
          et al. 
        The safety of neuromuscular blockade reversal in patients with cardiac transplantation. Transplantation 2016; 100: 2723-2728 doi:10.1097/TP.0000000000001060 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-33]33 
          
            Tezcan B, 
          
          
            Şaylan A, 
          
          
            Bölükbaşı D. 
          
          et al. 
        Use of sugammadex in a heart transplant recipient: review of the unique physiology of the transplanted heart. J Cardiothorac Vasc Anesth 2016; 30: 462-465 doi:10.1053/j.jvca.2015.06.009 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-34]34 
          
            Pickham D, 
          
          
            Hickey K, 
          
          
            Doering L. 
          
          et al. 
        Electrocardiographic abnormalities in the first year after heart transplantation. J Electrocardiol 2014; 47: 135-139 doi:10.1016/j.jelectrocard.2013.09.006 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-35]35 
          
            Cantillon DJ, 
          
          
            Tarakji KG, 
          
          
            Hu T. 
          
          et al. 
        Long-term outcomes and clinical predictors for pacemaker-requiring bradyarrhythmias after cardiac transplantation: analysis of the UNOS/OPTN cardiac transplant database. Heart Rhythm 2010; 7: 1567-1571 doi:10.1016/j.hrthm.2010.06.026 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-36]36 
          American Society of Anesthesiologists Task Force on Perioperative Management of Patients with Cardiac Implantable Electronic Devices. 
        Practice Advisory for the Perioperative Management of Patients with Cardiac Implantable Electronic Devices: Pacemakers and Implantable Cardioverter–Defibrillators 2020: An Updated Report by the American Society of Anesthesiologists Task Force on Perioperative Management of Patients with Cardiac Implantable Electronic Devices. Anesthesiology 2020; 132: 225-252 doi:10.1097/ALN.0000000000002821 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-37]37 
          
            Awad M, 
          
          
            Ruzza A, 
          
          
            Soliman C. 
          
          et al. 
        Endomyocardial biopsy technique for orthotopic heart transplantation and cardiac stem-cell harvesting. Transplant Proc 2014; 46: 3580-3584 doi:10.1016/j.transproceed.2014.05.084 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-38]38 
          
            Sade LE, 
          
          
            Eroglu S, 
          
          
            Yuce D. 
          
          et al. 
        Follow-up of heart transplant recipients with serial echocardiographic coronary flow reserve and dobutamine stress echocardiography to detect cardiac allograft vasculopathy. J Am Soc Echocardiogr 2014; 27: 531-539 doi:10.1016/j.echo.2014.01.020 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-39]39 
          
            Bartels MN, 
          
          
            Armstrong HF, 
          
          
            Gerardo RE. 
          
          et al. 
        Evaluation of pulmonary function and exercise performance by cardiopulmonary exercise testing before and after lung transplantation. Chest 2011; 140: 1604-1611 doi:10.1378/chest.10-2721 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-40]40 
          
            Herve P, 
          
          
            Silbert D, 
          
          
            Cerrina J. 
          
          et al. 
        Impairment of bronchial mucociliary clearance in long-term survivors of heart/lung and double-lung transplantation. The Paris-Sud Lung Transplant Group. Chest 1993; 103: 59-63 doi:10.1378/chest.103.1.59 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-41]41 
          
            Wood RK. 
          
        Esophageal dysmotility, gastro-esophageal reflux disease, and lung transplantation: what is the evidence?. Curr Gastroenterol Rep 2015; 17: 48 doi:10.1007/s11894-015-0474-9 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-42]42 
          
            Aguilar PR, 
          
          
            Michelson AP, 
          
          
            Isakow W. 
          
        Obliterative bronchiolitis. Transplantation 2016; 100: 272-283 doi:10.1097/TP.0000000000000892 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-43]43 
          
            Meyer KC, 
          
          
            Raghu G, 
          
          
            Verleden GM. 
          
          et al. 
        An international ISHLT/ATS/ERS clinical practice guideline: diagnosis and management of bronchiolitis obliterans syndrome. Eur Respir J 2014; 44: 1479-1503 doi:10.1183/09031936.00107514 






CrossrefPubMedGoogle Scholar





	
[bookmark: R9872073-44]44 
          
            Ball L, 
          
          
            Costantino F, 
          
          
            Orefice G. 
          
          et al. 
        Intraoperative mechanical ventilation: state of the art. Minerva Anestesiol 2017; 83: 1075-1088 doi:10.23736/S0375-9393.17.11970-X 






CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.204.231.129
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  