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Impella Platform for Emergent INTERMACS 0
‘This would be like raising Lazarus’

70 year old man with inferior STEMI. 
18 hours after symptom onset.

BP 110/80 and HR 90 on Cath Lab arrival. 



PCI of the RCA with 4 overlapping BMS. 
Distal rPL and rPDA thrombus.
BP 80/60 and HR 110 post-PCI.

Now what? 



IABP and RHC Inserted
RHC: RA 18, PA 34/28, PCWP 18, MVO2: 38% on 

IABP support. CPO = 0.42 and PAPi = 0.3

Echocardiogram: Mod-severe RVF and LVEF 40%

Now what?



Hemodynamic Formulas to Assess RV Function

Cardiac Filling Pressures
RA / PCWP

>0.63 (RVF after LVAD) [14]

>0.86 (RVF in Acute MI)[31]

PA Pulsatility Index (PASP-PADP) / RA
<1.85 (RVF after LVAD) [42] 

<1.0 (RVF in Acute MI) [41]

Pulmonary Vascular 

Resistance
mPA-PCWP / CO >3.6 (RVF after LVAD) [16]

Trans-pulmonary Gradient mPA-PCWP Undetermined [36]

Diastolic Pulmonary 

Gradient
PAD - PCWP Undetermined [36, 37]

RV Stroke Work (mPAP-RA) x SV x 0.0136
<15 (RVF after LVAD) [16]

<10 (RVF after Acute MI) [40]

RV Stroke Work Index (mPA-RA)/ SV Index <0.3-0.6 (RVF after LVAD) [14,42]

Pulmonary Artery 

Compliance
SV / (PASP-PADP) <2.5 (RVF in Chronic Heart Failure) [39]

Pulmonary Artery 

Elastance
PASP/ SV Undetermined [38]

Right atrial (RA); Pulmonary artery (PA); PA systolic pressure (PASP); PA diastolic pressure (PADP); mean PA 

pressure (mPAP); Pulmonary capillary wedge pressure (PCWP); Right ventricular failure (RVF); Left 

ventricular assist device (LVAD); Myocardial infarction (MI); Stroke volume (SV)

Kapur, Esposito, and Burkhoff et al Circulation 2017



Not All RV AMCS Devices are Created Equal

Direct RV Bypass

(RAPA)

Indirect RV Bypass

(RAAO)



RHC: RA 18, PA 34/28, PCWP 18, MVO2: 38% on IABP support
CPO 0.42 and PAPi = 0.3

Echocardiogram: Mod-severe RVF and LVEF 40%
Now what?

VA-ECMO Initiated
29Fr Venous Inflow

17Fr Arterial Outflow
IABP left 1:1

4500 RPM/4.7LPM Flow
MAP improves to 80-90

Patient extubated in 48 hours, 
but unable to wean VA-ECMO 

due to LV failure with turndowns

Now what?
Echocardiogram during 

VA-ECMO turndown



All Acute MCS: Troubleshooting Tip
Monitor and Prevent Limb Ischemia

Antegrade Perfusion
6Fr Braided Sheath

Impella CP 14Fr Sheath

PA Catheter 8Fr Cordis

17Fr Arterial Cannula
25Fr MS Venous Cannula

Antegrade Perfusion
6Fr Braided Sheath

High Pressure 3-Way 
+ 2 Male-to-Male 

Connectors



Percutaneous Axillary/Brachial Impella CP



Percutaneous Axillary/Brachial Impella CP



Percutaneous Axillary/Brachial Impella CP



Transferred to Tufts for Advanced HF/BiVAD/OHTx Evaluation
On arrival, severe bleeding from IABP site. MAP 100. HR 90. 

RA: 8; PA 20/14; MVO2 63%; FA O2 100%
IABP removed at the beside. 

Recurrent VT and VF. Now what?



INTERMACS Profiles : Defining MCS Candidacy

Adapted from Stewart GC Circ 2011



Have an Exit Strategy Before Initiating Acute MCS



Have an Exit Strategy Before Initiating Acute MCS
Discuss BTT Status with your Heart Failure Team

Rogers J. HFSA Board Review 2016



Have an Exit Strategy Before Initiating Acute MCS
Discuss DT Status with your Heart Failure Team

Rogers J. HFSA Board Review 2016



Have an Exit Strategy Before Initiating Acute MCS
Discuss VAD Contra-indications

Rogers J. HFSA Board Review 2016
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Durable MCS Devices are Not Commonly Used 
for Acute Circulatory Support
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Adapted from Kirklin et al JHLT 2014

Higher Mortality with INTERMACS 1 
and 2 Patients > 65 years of Age

Rare use of Durable MCS as a Bridge to 
Recovery or Rescue Therapy Option
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Implant Strategies for Surgical LVADs

JACC: Heart Failure Vol. 1, No. 5, 2013



DDx for Polymorphic VT during VA-ECMO Support 
LV Distention or LAD ischemia?
Get some Hemodynamic Data.

Cath Lab PA 
Numbers:

RA: 10
PA: 27/15
PCWP: 12

MVO2: 45%

Not due to LV Distention. Plan for LAD PCI.



Impella CP inserted for BiV support and LAD PCI

What’s this? 

Impella for LV vent should be at P3-P4
All cf-MCS devices are preload dependent



Not so complex LAD PCI Completed 
on Ec-Pella Support



Post-revascularization: VA-ECMO successfully 
decannulated 3 days later. CP converted to Axillary 5.0

Weaning off from VA-ECMO is easier 
with a left sided support system 



Axillary Impella 5.0 LP 
Ambulation, RV Assessment, Recovery



On EcPella Configuration for 1 week. 
Tolerating ECMO turndown on Day 5 post EcPella.

ECMO decannulated on Day 11 post-implant
CP removed and Impella 5.0 implanted via left axilla

Impella 5.0 for 5 days. LVEF 
40%. RV improved.

RA 8; PA 25/10; PCWP 10; 
MVO2 68% on P3

Impella 5.0 Removed
Bridged to Recovery

Doing well at 7 months



nkapur@tuftsmedicalcenter.org
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