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OBJECTIVES

• Indications for BiVAD

• Outcomes of BiVAD in children

• Size considerations for HM3 BiVAD

• All in the context of case studies
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CASE STUDY #1

• 10 y/o female with D-TGA/IVS
• Underwent arterial switch operation with LeCompte during infancy with 

unremarkable postoperative course

• Circumflex from RCA

• Underwent balloon dilation of supravalvular PS at 3 y/o

• Fall 2022 (9 y/o)
• Syncope at school (3rd episode in 3 months)

• Troponin-I elevated (8.9)

• ECG changes

• 38 kg, BSA 1.4 m2
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10/29/2022

Cath, 
coronary 

angiography, 
biopsy; arrest 
on induction 
→ ECMO

11/11/2022

HM3 
implantation 
+ Centrimag

RVAD

11/23/2022

Attempted 
RVAD wean

12/2/2022

HM3 RVAD 
placed; neo-
pulmonary 

valve 
replaced with 

19 mm 
bioprosthesis

2/2/2023

Discharged; 
remains 
listed for 

transplant 
(highly 

sensitized)

ABBREVIATED HOSPITAL COURSE
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HM3 RVAD – SURGICAL TECHNIQUE

• Right atrial cannulation via 20 mm GoreTex graft to VAD inflow

• Outflow graft to MPA

• Pocket created between rectus abdominus muscle and 
diaphragm to avoid right lung compression from VAD



JTCVS Tech 2024;23:89-91
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CASE STUDY #2

• 11 y/o boy with mesocardia, L-TGA, pulmonary atresia

• Most recently status post Senning/Rastelli with 18 mm RV-PA 
conduit (LV as systemic ventricle)

• Complete heart block, pacemaker dependent

• Chronic heart failure, on milrinone infusion, listed for transplant

• Highly sensitized

• 27.4 kg, BSA 1.0 m2



LV



Option 1 Option 2

Option 3
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BIVAD INDICATIONS

• Biventricular heart failure not adequately treated with LVAD-only 
support

• AKA right heart failure after LVAD implantation

• Transplant graft dysfunction

• Severe myocarditis

• Restrictive cardiomyopathy

• Arrhythmia-induced cardiomyopathy

• Congenital heart disease (uncommon)
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BIVAD IN PEDIATRICS

Adachi et al Ann Thorac Surg 2023

13% of 

entire 

cohort
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BIVAD IN PEDIATRICS

Adachi et al Ann Thorac Surg 2023
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BIVAD IN PEDIATRICS

JTCVS 2020

N = 63

49% with cfVAD in 

BiVAD

configuration
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CHOP Annual VAD Volume (unique patients), 2010 - 2023
Total Number of Annual Implants at Top of Column

Cardiomyopathy CHD
N = 84

BiVAD = 10 (11.9%)

BiVAD devices used

• EXCOR 4 pts

• HM3/HVAD 3 pts

• HM3 with Centrimag

1 pt

• Centrimag 2 pts

Survival of BiVAD pts

• 70% died on device

• 30% survived to 

transplant/remain 

alive on device
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HOW SMALL CAN YOU GO?

• Smallest HM3 (LVAD) patient in ACTION1

• 17.7 kg (BSA 0.73 m2)

• BiVAD excluded in this study

• Smallest HM3 BiVAD in ACTION - uncertain

• TCH experience2

• 100 patients with intracorporeal VADs 2008 – 2022
• 67 HVAD

• 17 HM2

• 16 HM3 

1O’Connor et al J Heart Lung Transplant 2023
2Cho et al J Thorac Cardiovasc Surg 2023
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SO, HOW SMALL CAN YOU GO?

• There is no “magic” patient size/weight

• However, lowest weight and BSA is probably ~30 kg/1.2 m2 BSA

• Patients smaller than this needing biVAD likely best served by 
the EXCOR
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IS IT WORTH IT?

• No one looks forward to placing a biVAD

• But they can be used with success

• Potential for discharge home is a huge plus

• When both ventricles are failing, there 
really is no alternative


