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Disclosures

• Lantheus Medical 
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Objectives

1. Introduction to left sided support devices including LVAD (left ventricular assist 

device), and Impella.

2. Explanation of the echo measurements and views required to properly assess 

whether the device is functioning correctly

3. Case examples highlighting measurements, qualitative assessment, and imaging 

strategies
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Outflow Cannula

Driveline

Controller

Inflow cannula

Perminant LVAD
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Heart Mate III
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Cannula position
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Complications
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Complications 
and Red Flags
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Important Echo Considerations: Pre 
Implant
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Important Echo Assessments
• EF should be < 25%, with strong consideration to use both contrast and volume 

measures.

• Establish baseline LVIDd measurement for repeat evaluation.  Small LV cavities have a 
higher incidence of 30 day morbidity and mortality (< 5.5 cm).

• Full RV function assessment should be performed on all LVAD patients, especially in 
the screening process.  

• RV measures such as RV strain (<-9.6%) and  RV/LV end diastolic ratio > 0.75 were 
strong independent predictors of post operative RV dysfunction 
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FAC, TAPSE, and Strain
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Diastolic area-Systolic area
Diastolic Area

Horton et al RV primer paper JASE 2009

RV to PA Coupling

•Optimal ventriculo-arterial coupling takes place when there is maximal 

transference of potential energy from one elastic chamber (the ventricle) to 

another (the arterial system), and this occurs if both elastances are matched. 

•The ratio TAPSE/PASP can therefore be used as an index of ventriculo-

arterial coupling.

• Normal Range for TAPSE/PASP is 0.7-0.5 mm/mmhg
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19RV

20RV

RV
PA
pressure Right
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15 mm / 54 mmhg= 0.27 mm/mmhg………..Uncoupled

JASE 2025: 38 141-186

Valve Disease: MR, MS, and TR

• Moderate to severe mitral stenosis can limit LAVD flow 

• Mitral regurgitation can resolve with LVAD, however severe MR is red flag

• Tricuspid regurgitation is a red flag due to the association with RV dysfunction

• Mechanical valves should be replaced pre implantation (high PT INR) with bio 
prosthetics
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Warning: Aortic Regurgitation
• Estimation of Aortic regurgitation is 

essential as the retrograde aorta to LV 
gradient is increased

• Significant regurgitation can create “futile” 
cycles

• Some correction method are replacement 
of the valve (most common with TAVR), 
Park stitch, or complete oversewing (least 
prevalent). 
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LVAD

Aortic valve

Imaging
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16 echoes
58 day admission
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33 Echoes
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Imaging Protocol Post Implant

• Pericardial effusion

• Aortic valve opening frequency

• Position of the IVS

• Visualization of inflow and outflow cannula (if applicable)

• Velocities and position of each cannula (if applicable)

• RV FX 

• IVC diameter (if applicable)
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Inflow:

Normal
position
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Malposition

3
0
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Outflow:

Normal
position
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Performing the Echo with LVAD
• CW of the inflow cannula is primary way to determine velocities

• PW of outflow cannula can occur from high left parasternal, SSN, or subcostal 
views

• Be sure to always note pump speed on the screen for reference

• M-mode is extremely helpful (at sweep speeds of 25-50 ms) to determine 
frequency of AOV opening and inter ventricular position.

• Inflow velocities should be < 1.5-2 m/sec
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Image:Mayo Clinic Board Review 2022 LVAD lecture
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Image:Mayo Clinic Board Review 2022 LVAD lecture
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Image:Mayo Clinic Board Review 2022 LVAD lecture
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37
Image:Mayo Clinic Board Review 2022 LVAD lecture

LVAD Flow considerations

• 3 things to keep in mind with LVAD

1.How well are we unloading the LV- Diastolic diameter

2.How well is the RV tolerating the preload- RV size and function

3.How well are we maintaining cardiac output
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Too much
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LVAD Cases
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1) Pre-Implant LVAD Right Side
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-10%
FAC= 20%
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Post LVAD TTE
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Post LVAD TEE
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2) Pre LVAD Echo Assessment
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-7%
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12.5mm/57mmhg= 0.22
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Post Implantation
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3) Valve Disease
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20%

1.1 cm
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Imaging protocol for LVAD maintenance: 
Summary
• Annotation on the screen- MAP, pump speed, & LVAD brand.

• Visualization of both inflow and outflow cannulas

• CW of inflow cannula (AP 2 or 4) and PW of outflow cannula (R parasternal or 
high left PLAX)

• Frequency of AOV opening (using M-mode)

• Septal Position
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Temporary Support Devices
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Temporary 
Support Devices
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3.5 liters 

Percutaneous 
placement

72 hours

Forward flow 
designs

Axillary 
approach

5-5.5 liter 
output3.5-4.0 cm 4.5-5.0 cm

RP Flex
8
0
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LVOT
AOV
Aortic annulus
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Left Side Impella Placement
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Right Axillary/Subclavian

Femoral

Right Side Impella
8
4
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Right and Left Impella Red Flags
8
5

Left Side Right Side
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Measurements:
Left Side CP Device
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Measurements
Left Side 5.5 Device
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Reposition
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Measurements:
Left Side CP
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Dist     6.01cm
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31 YO female with giant cell myocarditis:
Left side CP device, Right side Flex
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Summary

• Pay attention to the visual presentations for LVAD (septal position, chamber dilatation)

• Importance of pre assessment for patient selection

• Understand limitations of imaging

• On axis views for measurements with Impella

• Remember 5.5= 5 3.5/CP= 3.5
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