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INTRODUCTION 

Clinical data have shown that BiVAD patients 
 

- are more severe in the preoperative period 
- experience more postoperative complications 

- have a worse survival  

as compared to LVAD patients 

J Heart Lung Transplant 2011;30:862-869 



RVF AFTER LVAD IMPLANTATION 
Definition 



RVF AFTER LVAD IMPLANTATION 
Severity grade 



RVF AFTER LVAD IMPLANTATION 
Clinical implications 

J Heart Lung Transplant 2015;34:1495-504 

J Thorac Cardiovasc Surg 2010;139:1316-24 

p<0.01 



RVF AFTER LVAD IMPLANTATION 
Challenging issue 

Complex physiopathology 

Multifactorial etiology 

Several predictive score 

Artif Organs 2018 [Epub ahead of print] 

Mechanical Circulatory Support 
Research Network (MCSRN)  



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Rationale 

Clinical consequences of RVF on LVAD outcomes 

Difficult prediction of RVF after LVAD implantation 

Liberal use of tRVAD after LVAD implantation 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Rationale 

PLANNED BiVAD STRATEGY 

DELAYED CONVERSION to BiVAD 

p=0.04 

J Thorac Cardiovasc Surg 2009;137:971-7 

J Heart Lung Transplant 2014;33:141-8 
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log-rank p=0.721 

J Thorac Cardiovasc Surg 2015;150:1651-8 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Surgical technique 

Heart Lung Circ 2012;21:218-220 
Eur J Cardiothorac Surg 2012;41:219-223   

Heart Surg Forum 2013;16:E152-4  



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Surgical technique 

ADVANTAGES	
	

Technically	simple	
	

No	sternal	re-opening	
for	decannulation	

	
Physiological	

transpulmonary	flow	
	

Reasonable	cost	

DRAWBACKS	
	

Infection	of	the	Dacron	
graft	
	

Pulmonary	embolism	
		

J Heart Lung Transplant 2012;31:672-3 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Patient population 

01/01/2010 – 03/05/2019 
98 Long-term MCS 

LVAD 
n = 41  

LVAD + tRVAD 
n = 34 

BiVAD n = 20 
TAH n = 3  

TAPSE < 16 mm and/or S’ < 10 cm/s 
BTB strategy 

Destination Therapy 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Patient population 

34 patients 
Mean age: 54.1 ± 12.9 (24 - 71) years  

28 M (82.4%) / 6 F (17.6%) 

INTERMACS Profile 
 

    2              35.2% (n=12) 
    3              32.4% (n=11) 
    4              32.4% (n=11)  

Device Strategy 
 

    BTT        44.1%  (n=15) 
    BTC        29.4%  (n=10) 
    DT           26.5%  (n=9)  

ICM	
35%	

DCM	
33%	

Other	
32%	



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Patient population 

INTERMACS Profile 
 

    2              35.2% (n=12) 
    3              32.4% (n=11) 
    4              32.4% (n=11)  

Ann Thorac Surg 2019;107:341-354 Eur	J	Cardiothorac	Surg	2017	[Epub	ahead	of	print]	



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Patient population 

Device Strategy 
 

    BTT        44.1%  (n=15) 
    BTC        29.4%  (n=10) 
    DT           26.5%  (n=9)  

Eur	J	Cardiothorac	Surg	2017	[Epub	ahead	of	print]	Ann Thorac Surg 2019;107:341-354 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Baseline characteristics 

ECHOCARDIOGRAPHY  

LVEF   21.1 ± 6.9%  
TAPSE   15.1 ± 3.0 mm 
S’     9.3 ± 1.9 cm/s 

RV Systolic Dysfunction 
47.1%  

RIGHT HEART CATHETERIZATION 
CVP    8.8 ±  5.4 mmHg   IC  1.9 ± 0.4 l/min/m2 
mPAP  34.5 ± 13.0 mmHg   Wedge 22.7 ± 8.4 mmHg 

PVR  305.3 ± 207.5 dynes*s*cm-5 

Inotropes  67.6% (n=23)   IABP  20.6% (n=7)  ECLS  26.5% (n=9) 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Outcomes 

34 LVAD + tRVAD 

Surgical re-exploration for 
bleeding 

n=8 (23.5%) 

Extubation on LVAD + tRVAD 
n=17 (50%) 

Death on LVAD + tRVAD 
n=8 (23.5%) 

4 MOF / 3 Intestinal ischemia / 1 Hemorrhagic stroke 
5 Destination therapy 

tRVAD WEANING 
n=26 (76.5%) 

6.1 ± 2.7 (2 - 14) days 

Death after weaning 
n=4 (4.3%) 

2 MOF 
2 Septic (DSWI / Pneumonia) 

IN-HOSPITAL SURVIVAL 
n=22 (64.7%) 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Outcomes 

19	

2018 à 10 LVAD 

9 HM3 

1 Jarvik 2000 
Mean age: 49.7 ± 9.3 years 

 8 M / 2 F 
6 FV-PA ECMO 

IN-HOSPITAL SURVIVAL 
 

80% 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Outcomes 

J	Heart	Lung	Transplant	2019;38:114-126	

Eur	J	Cardiothorac	Surg	2017	[Epub	ahead	of	print]	

Survie 30J  88% 

J Heart Lung Transplant 2012;31:117-26 



TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Other techniques 

Circulation	2017;136:314-26	Kapur	et	al.	



IMPELLA RP 

J	Heart	Lung	Transplant	2015;34:1549-60	Anderson	et	al.	

TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Other techniques 



IMPELLA RP 

J	Heart	Lung	Transplant	2018;37:1448-58	Anderson	et	al.	

TEMPORARY RVAD AFTER LVAD IMPLANTATION 
Other techniques 



CONCLUSIONS 

A modified femoro-pulmonary tRVAD strategy shows encouraging results in the 
management of right ventricular failure after LVAD implantation   
 
The survival rate was acceptable and the complication’ rate was better as 
compared to BiVAD patients 
 
The absence of a control group supported with another type of short-term right 
MCS limits the interpretation of our results 
 
The ease of implantation, management in ICU and decannulation should 
probably expand the indications of tRVAD in LVAD patients 


