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RV evaluation and management before 
and after L-VAD implantation



PREOPERATIVE SCREENING

✓ Echocardiography

✓ Right heart catheterization

✓ Chest X-Ray (AP-LL)

✓ CT head

✓ Thoraco-Abdominal CT

✓ Coronary Angiography - Cardio CT

✓ AngioCT

✓ Peripheral Vascular US

✓ Colonoscopy/Gastroscopy/Capsule Endoscopy
evaluation of bleeding risk

Identification of the pedestal site of 
implantation, thickness and 

morphology of the skull, flat area of 2 
cm2 is needed

Hemodynamic evaluation of 
right heart function, 

pulmonary hypertension, 
TPG, RVSWI, Kormos index

LV and RV function and 
dimensions, anatomical and 

valvular abnormalities, thrombi

peripheral access for CPB or ECMO



WHY SHOULD WE FOCUS ON PREOP RV FUNCTION

MULTIMODAL PREOP 
RV ASSESSMENT

2D-3D ECHO
RH CATH

DSE



FIRST STEP: 2D ECHO RV ASSESSMENT

SPHERICITY INDEX (<1)

FAC >35%

TRICUSPID ANNULUS (<40 mm)

TRICUSPID 
REGURGITATION

TAPSE >16 mm

MYOCARDIAL 
PERFORMANCE 
INDEX (>400)

TDI S’ (>10 cm/sec)

RV E/e’



SECOND STEP: 3D ECHO RV ASSESSMENT

3DEcho enables aquisition of all the 
components of the RV
(inflow, outflow and apex)
RV GEOMETRICAL RECONSTRUCTION

En face visualization of the 
functional anatomy of tricuspid 
valve leaflets and annulus

3DEcho measurements with TTE and TEE comparable 
with CMR and CT (appropriate identification of the 
endocardial surface)  

assessment of RV dynamics, quantitation of RV volumes, 
ejection fraction, strain components and Regional Wall 
Motion Abnormalities



RV MECHANICS AND CONTRACTILE RESERVE

2D Speckle tracking echocardiography

RV myocardial performance
Better assessment of myocardial contractility than
EF or linear measurements

DOBUTAMINE STRESS ECHO (AND RIGHT HEART CATH)
RV systolic function during stress
Unmask mitral valve pathology or non group 2 PH

PEAK LONGITUDINAL STRAIN <-20%



CARDIAC MR: THE GOLD STANDARD 

RIGHT VENTRICLE PREOP ASSESSMENT

✓ RV segmental anatomy
✓ RV mass
✓ RV volumes and EF
✓ Extracardiac structures
✓ Low interobserver variability

LIMITATIONS
Presence of PM, ICD, 
valvular prosthesis
Costs and availability

CARDIAC CT

✓ Alternative to MR
✓ Significant radiation exposure
✓ Nephrotoxic contrast agents
✓ Limited use in pts with tachicardia
✓ Lower temporal resolution, tends to 

overestimate RV volumes



RIGHT HEART CATH 

PARAMETERS DERIVED FROM RIGHT HEART CATH

1. PCWP

2. TPG → MPAP-WEDGE → <12 mmHg

3. Kormos index → CVP/WEDGE → <0.65

4. PVR → <3WU 

5. Pulsatility index → (PAPS-PAPD)/CVP → >2.7

6. RVSWI → (mPAP-CVP)*SVI → >600 mmHg/mL/m2

Right ventricular function – pulmonary artery coupling



WHAT DO WE USUALLY DO?

MULTIMODAL PREOP RV 
ASSESSMENT

2D ECHO
✓ TAPSE
✓ Sphericity index
✓ FAC
✓ S’
✓ Tricuspid valve 

3D ECHO
✓ RV volumes and EF
✓ (not available RV strain

package)
RH CATH
Dobutamine Stress Echo (variation of 
FAC, TAPSE, RV volumes and dynamic)

HOW WILL MY RV 
PERFORM AFTER LVAD 
IMPLANTATION?
(variation in preload, geometry, 
hemodynamics)



The EUROMACS Score: From Reactive to 

Proactive Approaches to Identify RV 

Failure After Continuous Flow LVAD 

Implantation

Oct 13, 2017   |  Kevin Morine, MD; Shiva Annamalai, MD; Navin Kapur, MD, FACC

HOW WILL MY RV PERFORM AFTER 
LVAD IMPLANTATION?

(variation in preload, geometry, 
hemodynamics)



RV MANAGEMENT IN OUR CENTER

✓Maximization of  medical therapy
✓ Diuretics ci
✓ Preop Levosimendan/dobutamine/IABP

PRE-OPERATIVE

Preoperative low right atrial pressure!!!



INTRA-OPERATIVE

➢Inotropic support with low doses of adrenaline and iNO
➢Reduce CPB times
➢Prevent bleeding
➢Right coronary CABG
➢Tricuspid valve repair (careful selection of cases)

◆Avoid hypoxia and acidosis
◆Prevent atelectasis
◆Ventilation with Low Volumes and Pressures
◆Preserve kidney function

RV MANAGEMENT IN OUR CENTER



Post operative RV MANAGEMENT 

RVAD IF SEVERE 
POSTOP RV 
FAILURE 

+

ECMO femoro-polmonare

◆ ossigenzione/rimoz.CO2

◆ stato acido-base

◆ ventilazione protettiva

R-VAD giugulo-polmonare percutaneo

R-VAD femoro-polmonare centrale

Impella RV percutanea



Post operative RV MANAGEMENT 

Early RV disfunction post L-VAD (high morbidity and mortality)  

Early timing of R-VAD implantation

“door to balloon time”  door to unloading time”

➢Low doses of drugs
➢Avoid congestive status
➢Preserve of liver and kidney function

Respiratory weaning and  after 48-72 h R-VAD

Advanced percutaneous mechanical circulatory support devices for cardiogenic shock  E.Miller et al. - society by the critical care medicine - 2017

from left ventricle to right ventricle!!STEMI – primary PTCA





HUB
VAD-ECMO UNIT

“door to RV unloading time”

TOO EARLY OPTIMAL TOO LATE

LVAD HR-LVAD SHORT 
TERM 
R-VAD


