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LVAD and the failing right heart 



Introduction

• Right heart failure in LVAD patients 

Pre-operative Post-operativePeri-operative



Incidence of peri-operative RV 
failure
• Peri-operative: 5 – 46%

• Mild 
• Moderate 
• Severe 

LaRue S, et al. Clinical outcomes associated with INTERMACS-defined right heart failure after left 
ventricular assist device implantation J Heart Lung Transplant 2017; 36(4):475-477.



Definition of RHF after LVAD

Teuteberg J. et al Early Right Ventricular Assist Device Use in Patients Undergoing Continuous-Flow Left 
Ventricular Assist Device Implantation: Incidence and Risk Factors From the Interagency Registry for 
Mechanically Assisted Circulatory Support J Heart Lung Transplant 2017; 36:356. doi 
10.1016/j.healun.2017.01.368



Definition of RHF after LVAD

Hall S. et al The "Right" Definition for Post-Left Ventricular Assist Device Right Heart Failure: The 
More We Learn, the Less We Know. Front. Cardiovasc. Med. 2022 9:893327. doi: 
10.3389/fcvm.2022.893327.



Can we predict the RV failure?

• Risk scores:
– Utah RVF
– Pittsburgh decision tree
– Michigan RVF 
– CRITT
– Penn
– EUROMACS right-sided heart failure risk 

score
–… 



Can we predict the RV failure?

Peters A. et al Comparative Analysis of Established Risk Scores and Novel Hemodynamic Metrics in Predicting 
Right Ventricular Failure in Left Ventricular Assist Device Patients J Card Fail 2019; 25(8):620-628.
Rivas-Lasarte M. et al Prediction of right heart failure after left ventricular assist implantation: external validation of 
the EUROMACS right-sided heart failure risk score Eur Heart J Acute Cardiovasc Care 2021; 10(7):723-732.
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Are there risk factors?

Frankfurter C. et al Predicting the Risk of Right Ventricular Failure in Patients Undergoing Left 
Ventricular Assist Device Implantation: A Systematic Review Circ Heart Fail 2020; 13(10): 
E006994.



Are there risk factors?

• Higher risk in patients with:
– Mechanical ventilation, CRRT
– Higher NT-proBNP, INR, WBC 
– Lower RVSWI, higher CVP

Frankfurter C. et al Predicting the Risk of Right Ventricular Failure in Patients Undergoing Left 
Ventricular Assist Device Implantation: A Systematic Review and meta-analysis of observational 
studies. Circ Heart Fail 2020; 13(10): E006994.



Can we prevent RV failure?

• Levosimendan

Abdelshafy M. et al Perioperative Levosimendan Infusion in Patients With End-Stage Heart Failure 
Undergoing Left Ventricular Assist Device Implantation Front Cardiovasc Med 2022 Apr 
28;9:888136.



Can we prevent RV failure?

• Phosphodiesterase-5 inhibitors

Gulati G. et al Preimplant phosphodiesterase-5 inhibitor use is associated with higher rates of 
severe early right heart failure after left ventricular assist device implantation an INTERMACS 
analysis Circ Heart Fail 2019 Jun; 12(6):e005537.
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Surgical points of attention

• Use of carbon dioxide
 

• Carefull de-airing (Trendelenburg)



Surgical points of attention

• Start low, go slow

• Filling state!

Turner K. et al Right Ventricular Failure After Left Ventricular Assist Device Placement-The 
Beginning of the End or Just Another Challenge? Journal of Cardiothoracic and Vascular 
Anesthesia 33 (2019) 1105?1121.



Can we treat RV failure?

• Inhaled NO

Potapov E. et al Inhaled nitric oxide after left ventricular assist device implantation: a prospective, 
randomized, double-blind, multicenter, placebo-controlled trial J Heart Lung Transplant 2011; 
30(8):870-878.



Can we treat RV failure?

• Drug therapy
– Epinephrine

– Norepinephrine and Dobutamine

– Milrinone

Potapov E. et al 2019 EACTS Expert Consensus on long-term mechanical circulatory support Eur J 
Cardiothorac Surg 2019 Aug 1; 56(2):230-270.



Mechanical RV support 

• Temporary

• Long term:
– BiVAD
– HTX 



Chronic RVAD and LVAD

The European Registry for Patients with Mechanical Circulatory Support of the European Association for Cardio-Thoracic Surgery: third report
De By T, et. al. Eur J of Cardthorac Surg 2022 Feb 12;ezac032.  doi: 10.1093/ejcts/ezac032. Online ahead of print
Twelfth Interagency Registry for Mechanically Assisted Circulatory Support Report: Readmissions After Left Ventricular Assist Device
Shah P, et al. Annals of thoracic Surgery, 2022 113;3: 722-737

12th INTERMACS report
3th EUROMACS report



Leuven experience with RV failure

• BIVAD in Leuven
– Long term: 0

– Temporary RVAD:  14/252 (5,6%)
• Urgent HTX: 4
• Weaned: 9
• Death: 1 
• In hospital mortality 

– HTX: 2
– Weaned: 3 



Conclusions

• RV failure is common after LVAD 
implantation

• RV failure is hard to predict
• A strugling RV benefits from:

– Careful fluid and LVAD management
– iNO
– Vasopressors / inotropes
– Temporary RV support 


