
CARL. Referenzen

Philipp A, Pooth J-S, Benk C, Mueller T, Lunz D. Enabling the control of reperfusion parameters in out-of-hospital cardiac arrest: First 

applications of the CARL system. Perfusion. 2022;0(0). https://doi.org/10.1177/02676591221141325 

Andrijevic D, Vrselja Z, Lysyy T, Zhang S, Skarica M, Spajic A, et al. Cellular recovery after prolonged warm ischaemia of the whole body. 

Nature 2022;608:405–12. https://doi.org/10.1038/s41586-022-05016-1.

Bernhard P, Bretthauer BA, Brixius SJ, Bügener H, Groh E, Scherer C, Damjanovic D, Haberstroh J, Trummer G, Benk C, Beyersdorf 

F, Schillig O & Pooth J-S. Serum proteome alterations during conventional and extracorporeal resuscitation in pigs. JTM 2022; 238. 

https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-022-03441-4

Brixius SJ, Pooth J-S, Haberstroh J, Damjanovic D, Scherer C, Greiner P, et al. Beneficial Effects of Adjusted Perfusion and Defibrillation 

Strategies on Rhythm Control within Controlled Automated Reperfusion of the Whole Body (CARL) for Refractory Out-of-Hospital 

Cardiac Arrest. JCM 2022;11:2111. https://doi.org/10.3390/jcm11082111.

Pooth J-S, Brixius SJ, Scherer C, Diel P, Liu Y, Taunyane IC, et al. Limiting calcium overload after cardiac arrest: The role of human 

albumin in controlled automated reperfusion of the whole body. Perfusion 2022:026765912110737.  

https://doi.org/10.1177/02676591211073779.

Pooth JS, Trummer G, Benk C, Beyersdorf F. Important factors regarding the analysis of extracorporeal blood flow in extracorporeal 

cardiopulmonary resuscitation. Resuscitation 2022;173:201–2. https://doi.org/10.1016/j.resuscitation.2022.02.025.

Benk C, Trummer G, Pooth JS, Scherer C, Beyersdorf F. CARL – kontrollierte Reperfusion des ganzen Körpers. Zeitschrift für Herz-, 

Thorax- und Gefäßchirurgie 2022;36:100–6. https://doi.org/10.1007/s00398-022-00491-0.

Beyersdorf F, Trummer G, Benk C, Pooth J-S. Application of cardiac surgery techniques to improve the results of 

cardiopulmonary resuscitation after cardiac arrest – CARL: Controlled Automated Reperfusion of the whoLe body. JTCVS Open 

2021:S2666273621003569. https://doi.org/10.1016/j.xjon.2021.10.006.

Augoustides JG. Commentary: Restorative Resuscitation after Cardiac Arrest with CARL– the Freiburg approach with guiding principles 

from cardiac surgery. JTCVS Open 2021. https://doi.org/10.1016/j.xjon.2021.10.025.

Han JJ. Tremendous strides in the rescue of post-cardiac arrest patients challenge prior notions of futility. Artif Organs 2021;45:1266–

7. https://doi.org/10.1111/aor.14063.

Daniele SG, Trummer G, Hossmann KA, Vrselja Z, Benk C, Gobeske KT, et al. Brain vulnerability and viability after ischaemia. Nature 

Reviews Neuroscience 2021;22:553–72. https://doi.org/10.1038/s41583-021-00488-y.

Benk C, Beyersdorf F, Trummer G. CARL - Controlled Automated Reperfusion of the Whole Body. In: EXTRACORPOREAL CIRCULATION 

In Theory and Practice; Rudolf J. Tschaut, Molly Dreher, Ashley Walczak & Tami Rosenthal, Pabst Science Publishers; 2020, p. 701–8. 

https://www.pabst-science-publishers.com/

Trummer G, Benk C, Beyersdorf F. Controlled automated reperfusion of the whole body after cardiac arrest. Journal of Thoracic 

Disease 2019;11:S1464–70. https://doi.org/10.21037/jtd.2019.04.05.

Thomas M, Kreibich M, Beyersdorf F, Benk C, Maier S, Trummer G. Standardized Weaning from Temporary Extracorporeal Life Support 

in Cardiovascular Patients. The Thoracic and Cardiovascular Surgeon 2019. https://doi.org/10.1055/s-0039-1692177.

Kreibich M, Trummer G, Beyersdorf F, Scherer C, Förster K, Taunyane I, et al. Improved Outcome in an Animal Model of Prolonged 

Cardiac Arrest Through Pulsatile High Pressure Controlled Automated Reperfusion of the Whole Body: ANIMAL MODEL OF 

PROLONGED CA THROUGH PULSATILE HIGH PRESSURE CARL. Artificial Organs 2018;42:992–1000. https://doi.org/10.1111/aor.13147.

Wengenmayer T, Schroth F, Biever PM, Duerschmied D, Benk C, Trummer G et al. Albumin fluid resuscitation in patients on 

venoarterial extracorporeal membrane oxygenation (VA-ECMO) therapy is associated with improved survival. Intensive Care Med 2018 

Dec;44(12):2312-2314. https://pubmed.ncbi.nlm.nih.gov/30430211/



Trummer G, Supady A, Beyersdorf F, Scherer C, Wengenmayer T, Umhau M, et al. Controlled automated reperfusion of the whole body 

after 120 minutes of Cardiopulmonary resuscitation: first clinical report. Scand J Trauma Resusc Emerg Med 2017;25:66.  

https://doi.org/10.1186/s13049-017-0412-y.

Foerster K, Benk C, Beyersdorf F, Cristina Schmitz H, Wittmann K, Taunyane I, et al. Twenty minutes of normothermic cardiac arrest in a 

pig model: the role of short-term hypothermia for neurological outcome. Perfusion 2017:267659117742478.  

https://doi.org/10.1177/0267659117742478.

Beyersdorf F. New dimensions for extracorporeal circulation. Interact CardioVasc Thorac Surg 2017;24:479–81.  

https://doi.org/10.1093/icvts/ivx086.

Taunyane IC, Benk C, Beyersdorf F, Foerster K, Cristina Schmitz H, Wittmann K, et al. Preserved brain morphology after controlled 

automated reperfusion of the whole body following normothermic circulatory arrest time of up to 20 minutes. Eur J Cardiothorac Surg 

2016;50:1025–34. https://doi.org/10.1093/ejcts/ezw186.

Trummer G, Foerster K, Buckberg G, Benk C, Mader I, Heilmann C, et al. Superior neurologic recovery after 15 minutes of normothermic 

cardiac arrest using an extracorporeal life support system for optimized blood pressure and flow. Perfusion 2014;29:130–8.  

https://doi.org/10.1177/0267659113497776.

Foerster K, D’Inka M, Beyersdorf F, Benk C, Nguyen-Thanh T, Mader I, et al. Prolonged cardiac arrest and resuscitation by extracorporeal 

life support: favourable outcome without preceding anticoagulation in an experimental setting. Perfusion 2013;28:520–8.  

https://doi.org/10.1177/0267659113495081.

Trummer G, Benk C, Klemm R, Biever P, Kalbhenn J, Schmutz A, et al. Short-term heart and lung support: extracorporeal membrane 

oxygenation and extracorporeal life support. Multimed Man Cardiothorac Surg 2013;2013:mmt008.  

https://doi.org/10.1093/mmcts/mmt008.

Allen BS, Ko Y, Buckberg GD, Tan Z. Studies of isolated global brain ischaemia: III. Influence of pulsatile flow during cerebral perfusion 

and its link to consistent full neurological recovery with controlled reperfusion following 30 min of global brain ischaemia. European 

Journal of Cardio-Thoracic Surgery 2012;41:1155–63. https://doi.org/10.1093/ejcts/ezr318.

Beckmann A, Benk C, Beyersdorf F, Haimerl G, Merkle F, Mestres C, et al. Position article for the use of extracorporeal life support in 

adult patients. European Journal of Cardio-Thoracic Surgery 2011. https://doi.org/10.1016/j.ejcts.2011.05.011.

Liakopoulos OJ, Hristov N, Buckberg GD, Triana J, Trummer G, Allen BS. Resuscitation after prolonged cardiac arrest: effects of 

cardiopulmonary bypass and sodium–hydrogen exchange inhibition on myocardial and neurological recovery  . Eur J Cardiothorac 

Surg 2011;40:978–84. https://doi.org/10.1016/j.ejcts.2011.02.002.

Trummer G, Foerster K, Buckberg GD, Benk C, Heilmann C, Mader I, et al. Successful resuscitation after prolonged periods of cardiac 

arrest: A new field in cardiac surgery. The Journal of Thoracic and Cardiovascular Surgery 2010;139:1325-1332.e2.  

https://doi.org/10.1016/j.jtcvs.2009.08.046.

Liakopoulos OJ, Allen BS, Buckberg GD, Hristov N, Tan Z, Villablanca JP, et al. Resuscitation after prolonged cardiac arrest: role of 

cardiopulmonary bypass and systemic hyperkalemia. Ann Thorac Surg 2010;89:1972–9.  

https://doi.org/10.1016/j.athoracsur.2010.02.052.

Trummer G, Foerster K, Buckberg GD, Benk C, Heilmann C, Mader I, et al. Successful resuscitation after prolonged periods of cardiac 

arrest: A new field in cardiac surgery. The Journal of Thoracic and Cardiovascular Surgery 2010;139:1325-1332.e2.  

https://doi.org/10.1016/j.jtcvs.2009.08.046.

Athanasuleas CL, Buckberg GD, Allen BS, Beyersdorf F, Kirsh MM. Sudden cardiac death: Directing the scope of resuscitation towards 

the heart and brain. Resuscitation 2006;70:44–51. https://doi.org/10.1016/j.resuscitation.2005.11.017.

Allen BS, Castellá M, Buckberg GD, Tan Z. Conditioned blood reperfusion markedly enhances neurologic recovery after prolonged 

cerebral ischemia. The Journal of Thoracic and Cardiovascular Surgery 2003;126:1851–8.  

https://doi.org/10.1016/S0022-5223(03)01295-9.

R
S_

D
EU

_2
02

2_
11

_2
4_

R
ev

05


