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Outline

Devices Imaging goals Cases Post-op Summary
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Mechanical Circulatory Support
Advanced heart failure

Long-term MCS

OHT: Possible DT Recovery DT: Possible OHT

Short-term 
MCS

Listed for OHT Acute shock; unknown OHT 
status

Ineligible for OHT

Recovery

Circulation. 2012:126(22): 2648-2667
© 2012 American Heart Association, Inc.

Devices Imaging goals Cases Post-op Summary

6



1/24/20

4

1. IABP

2. Impella

3. Centrimag

Mechanical Circulatory Support
DevicesPurpose Duration

LV failure

BiV failure

Temporary

Durable

Temporary

Temporary

Durable
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1. HM3

2. Heartware

3. Thoratec
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1. Protek Duo

2. Centrimag

3. Rotaflow

1. Protek Duo

2. Centrimag

3. Rotaflo

1.

2.

3.

Mechanical Circulatory Support
DevicesPurpose Duration

LV failure

BiV failure

Temporary

Durable

Temporary

Temporary

Durable

1. HM3

2. Heartware

3. Thoratec
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1. VA ECMO
2. Thoratec
3. B/L centrimag
4. B/L Rotaflow
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1. HM3

2. Heartware

3. Thoratec
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1. B/L HM3
2. HM3+H-ware

1. VA ECMO
2. Thoratec
3. B/L centrimag
4. B/L Rotaflow

1. Protek Duo

2. Centrimag

3. Rotaflow

Mechanical Circulatory Support
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1. B/L HM3
2. HM3+H-ware

1. VA ECMO
2. Thoratec
3. B/L 
4. B/L 

Mechanical Circulatory Support
DevicesPurpose Duration

LV failure

BiV failure

Temporary

Durable

Temporary

Temporary

Durable
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1

2

3

4

5

Exclude C/I to implantation

Examine cannulae positions

Guide position/reposition

Air

Assess complications

What to 
look for
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BEFORE implant1 Exclude C/I to implantation

What to 
look for

1. Aortic regurgitation
2. PFO
3. Mitral stenosis

RA LA

RV LV Aorta

LVAD
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During/after implant

1

2

Exclude C/I to implantation

Examine cannulae positions

What to 
look for

1. RA, RV, PA
2. LV, Asc aorta
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RA LA

RV LV Aorta

O2

V

V
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RA LA

RV LV Aorta

O2

V

A
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RA LA

RV LV Aorta

O2

V

V A
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Impella LV
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Impella LV
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Impella RV
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Impella RV
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During/after implant

1

2

3

4

5

Exclude C/I to implantation

Examine cannulae positions

Guide position/reposition

Air

Assess complications

What to 
look for
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During/after implant

1

2

3

4

5

Exclude C/I to implantation

Examine cannulae positions

Guide position/reposition

Air

Assess complications

What to 
look for

1. Esp ECMO
2. LVAD Inflow
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During/after implant

1

2

3

4

5

Exclude C/I to implantation

Examine cannulae positions

Guide position/reposition

Air

Assess complications

What to 
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Coming off CPB

1

2

3

4

5

Exclude C/I to implantation

Examine cannulae positions

Guide position/reposition

Air

Assess complications

What to 
look for
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1

2

3

4

5

Exclude C/I to implantation

Examine cannulae positions

Guide position/reposition

Air

Assess complications

What to 
look for
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After coming off CPB

1

2

3

4

5

Exclude C/I to implantation

Examine cannulae positions

Guide position/reposition

Air

Assess complications

What to 
look for

1. RV Failure
2. Hypovolemia
3. Worsening AR
4. Worsening MR
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1. RV Failure
2. Hypovolemia
3. Worsening AR
4. Worsening MR
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1. RV Failure
2. Hypovolemia
3. Worsening AR
4. Worsening MR

Audience Question # 1
What do you think about RV function?

1. Normal
2. Mild dysfunction
3. Moderate dysfunction
4. Severe dysfunction
5. Ask Jim Thomas
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1. RV Failure
2. Hypovolemia
3. Worsening AR
4. Worsening MR

Audience Question # 2
What is the structure indicate by the arrow?

1. Chest tube
2. Outflow cannula
3. Inflow cannula
4. Rib shadow
5. Surgeon’s finger
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1. RV Failure
2. Hypovolemia
3. Worsening AR
4. Worsening MR
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1. RV Failure
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4. Worsening MR
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1. RV Failure
2. Hypovolemia
3. Worsening AR
4. Worsening MR
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1. RV Failure
2. Hypovolemia
3. Worsening AR
4. Worsening MR
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Natural history and clinical effect of aortic valve regurgitation after 
left ventricular assist device implantation.

Rajagopal K, et al. JTCVS. 2013; 145(5): 1373-9.

• AR progresses after cf-VADs
• cf-VADs worse
• Some may need AVR

VADs
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1. RV Failure
2. Hypovolemia
3. Worsening AR
4. Worsening MR
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Heart transplants
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Heart transplants

LV function

RV failure

Tricuspid regurgitation

Complications
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Heart transplants

The left atrium
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Heart transplants

The left atrium
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Heart transplants

The left atrium

https://www.ottawaheart.ca/sites/default/files/images/Patients-
Visitors/Guides/Heart-Transplant-Guide/bicaval-technique.jpg
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• 18 year old male
• Previous OHT for ARV cardiomyopathy c/b rejection, SVC-

RA thrombus, AKI, extensive CAD w/ total occlusion of 
LAD

• IABP, PEA arrest, VA ECMO
• Developed hemolysis despite no obvious source in his 

ECMO circuit
• What do we do?

61



1/24/20

31

Devices Imaging goals Cases Post-op Summary

RA LARV LV AortaPA

62

Devices Imaging goals Cases Post-op Summary

RA LA AortaPA
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RA LA AortaPAHM-3 HM-3
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1. RV Failure
2. Device failure
3. Tamponade
4. Thrombus

Complications

67



1/24/20

34

Devices Imaging goals Cases Post-op Summary

1. RV Failure
2. Device failure
3. Tamponade
4. Thrombus

Complications

68

Devices Imaging goals Cases Post-op Summary

1. RV Failure
2. Device failure
3. Tamponade
4. Thrombus

Complications

69



1/24/20

35

Devices Imaging goals Cases Post-op Summary

1. RV Failure
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1. RV Failure
2. Device failure
3. Tamponade
4. Thrombus

Complications
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Take home points…
1. Use echo to confirm

• Cannula positions
• Device function

2. Guide
• Cannula repositioning
• De-airing

3. Look out for
• RV failure
• Tamponade
• Worsening regurgitation
• Device failure
• Thrombus formation
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Thank you

@mswami001

madhav.swaminathan@duke.edu

https://www.linkedin.com/in/madhavmd/
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