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Outline

- Temporary MCS Options for Cardiogenic Shock

- ECMO Considerations

- Impella 
• Use and Considerations for Placement
• Current Research
• Surgical Indications
• ANW program data

Case

• 45yo M

• PMHx:
• Hypertension, dyslipidemia, smoking
• Lifts weights, uses anabolic steroids 
• Remote Cocaine abuse

• Presented to Mercy ER with flu-like symptoms and AKI -> Admitted

• Cardiac workup: LVEF 40-45%, tnt mildly elevated, BNP 1700, 
pulmonary edema
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Case

• Suspected HFrEF due to viral illness and concomitant substance use.

• 2 days later:
• RRT for hypotension, hypoxia, decreased LOC- transfer to ICU
• TTE: EF 20%, reduced RV function, mild MR
• CT with bilateral multifocal infectious/inflammatory pneumonitis
• Cardiogenic shock with AKI, elevated lactate, rising pressor requirements

• Intubated and cannulated ECPELLA  -> ANW
• 19Fr RCFA with 6fr DPC / 25Fr LCFV / Impella CP via LCFA
• No coronary disease

Temporary MCS For Decompensated Shock

• Heart Failure Decision Tree
• Type of Shock
• Which pump is the problem?

• ? Need biventricular support
• Are they oxygenating?
• Clinical considerations

• AI/AS
• Previous surgeries
• Vascular disease
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• Options
• IABP 

• Impella 
• CP
• RP Flex
• Axillary 5.5
• ‘BIPELLA’

• ECMO

Temporary MCS For Decompensated Shock
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Cardiogenic Shock and IABP

Morici N, et al. JACC. 2025;85(16):1587–1597Crit Care Med 2010 Vol. 38, No. 1
Nejm. 2012;367;14 

ECMO Considerations
• Oxygenator

• LV +/- RV failure

• Cannula sizing:
• Concern for distal perfusion

• ? 15Fr arterial ~ 3.5LPM flow and acceptable circuit pressures
• Anticipate ambulation on ECMO

• Distal limb perfusion
• Vascular surgery involvement / DPC 

• Venting
• Impella CP -> usually ~ 1.5-2.5LPM flow
• (IABP…)
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Early Unloading Decreases RV Failure

Journal of Cardiac Failure Vol. 30 No. 10 October 2024
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ECMO at Abbott Northwestern Hospital
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15

Heart  Fai lure Hotl ine

• Developed as a one call system to communicate with a 
member of advanced Heart Failure service 24/7

• Allows for ongoing communication & patient 
management between our referring and accepting site

16

VolumeModality

75Cardiac

51ECPR

22Respiratory

5RVAD w/ oxygenator

Total 153

2 0 2 5  E C M O  Vo l u m e

Total ECMO Volume: 32 YTD 2026

15

16

8 of 34



MHIF Cardiovascular Grand Rounds
April 20, 2026

17

2025’ VA ECMO Mortality

• 1 transferred to Mayo on ECMO for transplant

• 1 transferred to U of M due to network coverage

Case continued…

• Started on CRRT
• Full infectious workup by ID -> ? Myocarditis, +Coxsackie virus
• Endomyocardial biopsy : nonspecific inflammation:

• ? Severe stress induced CM

• Well supported - Weaning vasoactive medications
• Neuro intact, following commands
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What Comes Next?

• ~ 7-day ECMO run time

• Disadvantage:
• Lie flat with femoral Impella

• Less so ECMO – now walking 
appropriate patients…

Garfield et al. Breathe 2025 21(1): 240119

Re-Evaluate Support Needs 

• Are the lungs recovered?

• What is the status of the right ventricle?
• Can they be liberated from biventricular support?

• Daily weaning trials

• Impella CP can be maximized as a trial of LV support during ECMO turn 
down.
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Case continued…

• ECMO Day 6: EF < 10%, severe RV dysfunction
• Failed attempts to wean vent due to agitation
• Advanced therapies workup started

• ECMO Day 8: 
• Tolerated turn down, Impella to P4. 
• Discussion to transition to Impella 5.5
• Facilitate safer waking / weaning / extubation
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Less Hemolysis 
Less Leg ischemia
Longer duration support

Surgical intervention
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DOI: 10.1056/NEJMoa2515704
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Journal of Cardiac Failure Vol. 00 No. 00 2025
Surpass Registry 2020 - 2023

• Prospective – Observational -Multicenter
• HF/CS - 444 (n)

• Multicenter (34 hospitals) cohort
• 2020 – 2023. 6205 (n)

J Heart Lung Transplant 2024;43:1478–
1488
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The Journal of Heart and Lung Transplantation, Vol 42, No 1, January 2023

Hemolysis 1.7-3.2%
CVA 1.7-3.2%
Bleeding 0.6-2.6%
Vascular Injury 0.6%
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Case continued…

• Surgery:
• TTE: LVEF 30-35%, RV function normal
• ECMO decannulation and Impella 5.5 insertion that day

• Veletri / vent and inotropes weaned 

• Extubated next day

• POD #3- robust indices, retrograde flow alarms at P2/3

Case continued…

• Ambulating to chair

• Impella removed
• TTE with normal biventricular function

• Discharged to CKRI for rehab

• Doing well at home, followed by cardiology
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Extended Indications Impella 5.5:

• Low EF Cardiac Surgery
• When do we consider this? (ie. EF cut offs, 

pathology differences – CABG vs AVR vs MVR)
• Direct aortic insertion (supraclavicular or 2nd ICS 

graft tunnel)
• Post infarct VSD
• LV vent- VA ECMO
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Impella 5.5 Insertion (ECPELLA Decannulation)

Preop Considerations:
- Confirm adequate support (?RV)
- Assess anatomy 

- CTA if possible – axillary size (6-7mm), 
?tortuosity, angulation

- Aortic valve pathology
- Decannulation requirements - vascular
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Impella 5.5 - Multipurpose!
• Low EF Cardiac Surgery

-Direct aortic insertion
(supraclavicular or 2nd ICS graft 
tunnel)

• Post infarct VSD
• LV vent- VA ECMO
• Alternative access:

- innominate hemisternotomy
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Impella Supported Low EF Cardiac Surgery

• When do we consider this? 
- LVEF < 20-25%
- Especially AI + dilated ventricle, MR

• Graft sewn on distal ascending aorta and tunneled out 
supraclavicular.

• Can be removed in ICU
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European Journal of Cardio-Thoracic Surgery, ezaf330, https://doi.org/10.1093/ejcts/ezaf330
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IMPACT Trial 
• Impella-Protected Cardiac Surgery Trial
• High-risk patients undergoing elective cardiac surgery

o CABG, AVR, MV repair/replacement
• LVEF </= 25% by echo or cMRI, OR </= 35% if severe MR
• Prospective
• Multicenter. 100 (n)
• Primary safety endpoint: all cause mortality, stroke, new CRRT
• Primary effectiveness endpoint: rate of post-cardiotomy cardiac failure at discharge

• Dr. C. Lodewyks was the local PI

• Results to be presented at AATS this spring...

INTEGRATE STUDY- Impella 5.5 and GDMT
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INTEGRATE STUDY- Impella 5.5 + GDMT

Post Infarct VSD – Contemporary 
Management
• Historically, early surgery due to hemodynamic instability/high 

mortality
• 30-50%

• Benefit to allowing time for tissue to mature
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VSDs at ANW

• Early implementation of LV unloading
o Impella CP/5.5, ECPELLA

• ~ 2 week period of support
o Tissue maturation
oOptimization of end organ function
omobilization

VSDs at ANW

• January 2025 to present:
o7 cases with Impella used

oPreop:
 6/7 MCS Support
 3 IABP
 2 Impella CP
 5 Impella 5.5 (1 upgrade from CP)
 3 ECPELLA (2 with 5.5, 1 with CP

oAverage time MCS to procedure: 11 days.
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VSDs at ANW

• Intraop:
o3 existing Impella left in situ
o1 Impella removed
o1 denovo insertion

• Post op Support:
o4 Impella 5.5
o1 ECPELLA

o Time to decannulation: average 5 days

VSDs at ANW

• Major complications Post op
o3 CVA
oNo bleeding
o2 infection – unrelated to device
o1 CRRT

o4 Patients discharged home
o1 discharged to rehab
o1 discharged – home hospice
o1 death in hospital

86% discharged from hospital alive
71% remain alive
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Impella Use at ANW – Courtesy of Abiomed

60

Impella 5.5 Indications

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

AMI/CGS

Cardiomyopathy

Surgical

National ANW
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61

Impella 5.5 

Impella 5.5 Outcomes

Explanted
19%

Bridge to LVAD
23%

Bridge to 
Transplant

32%

Expired
26%

2023

Explanted
41%

Bridge to LVAD
23%

Bridge to 
Transplant

16%

Expired
20%

2024

Explanted
53%

Bridge to LVAD
9%

Bridge to 
Transplant

16%

Expired
22%

2025
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Surgical
41
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EXPL ANTED VS EXPIRED 
Explanted Expired

Highlights

•Increased usage by 72%
•Explant rate remain stable – 74.2%

•PCCS Expiration Rates Decreased 
•2023: 75% expired
•2024: 66.7% expired
•2025: 40% expired — clear improvement

Explanted
11%

Bridge to LVAD
44%

Bridge to Transplant
26%

Expired
19%

2024

Cardiomyopathy

Explanted
27%

Bridge to LVAD
16%

Bridge to Transplant
42%

Expired
15%

2025

Explanted
14%

Bridge to LVAD
24%

Bridge to Transplant
48%

Expired
14%

2023

OUTCOMES BY YEAR
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65

69%
of all patients 

are ambulating 
or getting to the 

chair

Conclusions

• Management of cardiogenic shock is a team sport

• Overall outcomes are improving

• Temporary MCS is a critical tool
o Important to consider patient and clinical factors in choosing best option
oRequirements frequently change...
oRe-evaluate often!
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Questions?
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