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In this presentation

• Trend in temporary circulatory support device in pediatric population

• Device selection and its mechanism

• Pediatric use of temporary circulatory support microaxial support 
(Impella ®)

• Use of Impella® in ECMO patients (ECMELLA, ECPELLA)
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Key points for MCS

1. Two separate goals… 
1. maintain systemic circulation, 2. recovery of the heart

2. Total cardiac output = MCS output + native cardiac output

3. What is good for end organs (better total cardiac output) is not 
necessarily mean a good thing for heart recovery

4. Maintain MVO2 (PVA=SW + PE) low for cardiac recovery

5. Inflow (drainage) cannula location is important



Differences between TCS and long-term durable VAD

Temporary circulatory support (TCS) …

hoping for short-term heart recovery 

or as a bridge to VAD/transplant

Long term durable VAD … 

more focus on maintaining systemic circulation

as a destination or a bridge to transplant

long-term heart recovery



Total cardiac output … up 

Pre load … almost the same

After load …slightly down

MVO2 …slightly down

IABP

Inflow: Aorta



Total cardiac output … up 

Pre load … increase

After load … increase

MVO2 … increase

ECMO

Inflow: RA (SVC/IVC)



Total cardiac output … up 

Pre load … down

After load …increase

MVO2 … down

Tandem Heart (LA to Ao)

Inflow: LA



Total cardiac output … up 

Pre load … down

After load …down

MVO2 … down

Impella®

Inflow: LV
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• Trend in temporary circulatory support device

• Device selection and its mechanism

• Pediatric use of microaxial flow pump (Impella®)

• Use of Impella® in ECMO patients (ECMELLA, ECPELLA)
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1. As ECMO flow increases,
→ AoP goes up and CVP comes down   

(systemic effect)

2. As a consequence, 
→ LAP and LVEDV go up  

(cardiac effect)



By venting LV by Impella, preload and afterload 
come down.
It counteracts with downsides of ECMO and 
decreases myocardial oxygen consumption







Conclusion

• The use of temporary ventricular assist device has been increasing

• The effects of TCS on heart are different

• TCS has been now used in pediatric population

• Impella® can be effective for cardiac recovery in ECMO patients


