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60 years old man with valvular and rythmic 
cardiomyopathy

HM3 support as bridge to HTX
Simple post operative course but…

M1-2 M3 M4 M5 M6

Echography RV  (35-40) 
Dilatation of 

IVC (2 cm) but 
collapsibility +

RV(46-48)
IVC dilated (2.4 

cm)

RV (50-55)
IVC dilated (2.7 

cm)

RV dilatation, 
paradoxal septum, 
annular dilattaion 
with laminar TI,

RV dilatation, 
paradoxal septum, 
annular dilattaion 

with laminar TI, and 
IVC (3cm)

Cardiomems
(MPAP, mmHg)

23-26 23-26 25-28 25-30 29-30

Clinique No pleural 
effusion, no 

limb oedema

No pleural 
effusion, no limb 

oedema

Pleural effusion, 
lower limb oedema

Biologie ↑ Creat, 
cholestase

↑ Creat, ↑ bili ↑Creat ↑ bili



Introduction



Why are we talking about mild- 
late RV dysfunction?



J D Rich et al Journal of Heart and Lung Transplantation  2016 

RV dysfonction and LVAD: up to 25% of patients 
will have RVD but only 10% have late onset-RV dysfunction

N=153

Time dependent process



Late onset RVD is associated to morbidity 
and mortality

Circulation 2018;137:891–906 



Risk factors of late onset-RVD 
Get back to physiology 



The cause of the heart disease: Ischemic > 
non-ischemic

Scand Cardiovasc J 2020;54:306-314

RVD Inotrope > 24 h Pulmonary 
vasodilatator

Retrospective cohort EUROMACS 2011-18, 3536 patients 

▶ Ischemic
▶ Non-ischemic

Mechanical RV 
support 



The underlying cause affects the right ventricle 
morphology/function

J Am Soc Echocardiogr 2020;33:995-1005 

Longitudinal motion

Radial motion
Ant-post motion

RVEF 51 %RVEF 62 % RVEF 66 % RVEF 48 %



Circ Cardiovasc Imaging. 2021;14:e012774 

The underlying cause affects the right 
ventricle morphology/function

Longitudinal motion 

Radial motion
Ant-post motion

LVEF 45 %
RVEF 48 %

LVEF 35 %
RVEF 46 %

LVEF 23 %
RVEF 27 %



• Decrease of RVEF and LVEF 

• Early decrease of LEFi and AEFi

• Radial motion compensate these 
alterations

The underlying cause affects the right 
ventricle morphology/function

Circ Cardiovasc Imaging. 2021;14:e012774 

Longitudinal motion 

Radial motion
Ant-post motion



Are all RVD the same ? 

J Am Coll Cardiol 
2019;73:1463–82 



LVAD improve LV remodeling but not RV 
remodeling

Circulation 2001;104:670-675 

53 patients insuffisants cardiaques et 34 LVAD

VG VD

VG VD

VG VD

Sarco (Endo) plasmic Reticulum Calcium ATPase



Does LVAD increase RV preload ? Not certain

PRA 
(mmHg)

RVEF
LVAD output

( ml min-1 Kg-1)

LVAD flow has few effects on PRA except:
•RVD

•Pulmonary hypertension (RVP)

Am J Physiol Heart Circ Physiol 312: H80–H88, 2017

LVAD 
output

( ml min-1 Kg-1)

CO (ml min-1 

Kg-1)

AP (mmHg)

POG (mmHg)

PRA (mmHg)

HR (BPM)



The RV afterload: don’t forget RVP thus mitral/tricupsid 
valvulopathy 

1581 patients from INTERMARCS and  RVP > 3 WU



RV/LV interactions during LVAD support

• Interventional study on 31 LVAD 
supported patients (HM

2
/HVAD)

• Ramp-test with 
echocardiography measures 
(volumetric/geometric)

🡪 Sphericity, conicity, 
shape/curve, RV/LV volume



RV/LV interactions during LVAD support affect 
RV morphology thus RV function

VD

VGV
o

lu
m

e Conicity

Sphericity



In summary …. So many factors, so difficult and complex

Bayesian analysis to predict « late » RVD
Database n=10,909

JACC Heart Fail 2016; 4: 711–721 



Preload, 
venous 
return

Cardiomyopathy
Thoracotomy
sternotomy

Aortic 
regurgit

ation

Afterload: 
RVP and 

valvulopathy

LVAD

Arrythmia, 
Ventricular 
fibrillation 

or VT

Journal of Cardiothoracic and Vascular Anesthesia (2018) 



How to diagnose RVD?

Clinical examination, biological

Weight, treatment

Hepatic (PAL, GT, bilirubine), 
creatinine…

Clinical,  biological, 
echocardiography scores ? 

Echocardiography, pulmonary 
pressure, ramp test?  

Echogenicity, which parameters? 
how when…

Invasive non invasive



Echocardiography : combination of several components 
(static, dynamic, volumetric, coupling)

Preload: IVC 
(diameter, 

collapsibility) 
portal flow

Contractility: 
RVFAC, Strain 
(global RV-GLS 

/paroi libre 
RV-fwLS )

Afterload, 
pulmonary 

flow

Coupling 
VD/AP: 

TAPSE/PASP, 
TAPSE/RV-GLS 

ou fwLs

Valvulopathy: 
mitral, aortic, 

tricupsid

Size
ratio diam 

VD/VG, 
DTDVG, 
DTDVD

LVAD



Continuous « non »invasive pulmonary 
blood pressure monitoring

Retrospective matched cohort study : 10  
cardiomems patients vs 20 controls

No related complications, easy, informative

X 2

J Card Surg. 2021;36(9):3271-328

mPAP in elevated mPAP patients

mPAP in normalized mPAP patients

Number of medical changes in elevated mPAP patients

Number of medical changes in normalized mPAP patients
Months
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Which therapeutic strategy ?



Right ventricular 
dysfucniton

Aetiology

Medical, surgical, interventional 
treatments 

HEART TEAM

LVADPreloadValvulopathy

No cause

Underlying cardiomyopathy, 
natural evolution

Destination ThBridge

Patient support, 
medical 

optimisation

HTX RVAD, total 
artificial heart

Strategy ?

Afterload

Don’t wait too 
long 

Treatment

Patient

VT/VF…



So many mechanichal RV configurations: 
Don't wait to make a decision

Journal of Thoracic Disease 2021 



ETT: The optimal velocity was 
defined as the one that allows an 
intermittent AV opening and a 
neutral position of the inter- 
ventricular septum without 
increasing aortic and/or tricuspid 
regurgitation, associated or not 
to a dilatation of the RV. 



Don’t play with heart rate and pacing? 

RV pacingBiventricular pacing

R
V

 f
u

n
ct

io
n

/p
er

fo
rm

an
ce

Am J Cardiol 2019;123:93-99

Low HR (70 BPM)
Patient HR (78 BPM)

Tachycardia (110 BPM)



Right ventricular dysfucntion
Guidelines: In case of pulmonary hypertension or risk of RVD 

PDE3





Conclusions 

• Mild/late onset RVD 🡪 10% morbidity, mortality

• Multifactorial process, no good score, multifactorial evaluation

• Medical, cardiological, surgical treatment 

• Don’t forget RV mechanical support 
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Thank you


