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Reducing MVO2 in MI is beneficial in the AMI therapy.

Oxygen supply-demand imbalance 
= Myocardial ischemia 

Modified from Kloner, Circulation 2013



Pressure-volume area (PVA) indicates 
myocardial oxygen consumption (MVO2)

Left ventricular Volume

L
e
ft
 v

e
n
tr

ic
u
la

r 
P

re
s
s
u
re

Pressure volume area; PVA

PVA

M
V

O
2

(m
l 
/ 
b
e
a
t)

0.0

PVA (ml・mmHg / beat)

1500 3000

0.03

0.06

PVA-MVO2 relationship

Suga H. Circ Res1983.

ESPVR

EDPVR



Percutaneous LVAD; Impella®

Quotation from homepage of Abiomed®
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The effects of Impella on PVA-MVO2



Infarct size

LVEF
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LVEDP

NT-proBNP

Myocardial ischemia (3hrs) reperfusion
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Impella® → AMI
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Impella® total support decreases infarct size

* †

*

* P<0.05 vs Control

† P<0.05 vs Partial Impella
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Impella® total support prevents heart failure after AMI

Arimura T, Kakino T et al, AHA 2015 Abstract 14058

* † * †
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* P<0.05 vs Control, †P<0.05 vs Partial Impella



MVO2/beat = αPVA + β

MVO2/min  = A·PVA·HR + B·HR + C

HR reduction decreases MVO2 much more
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Yoshitake et al. J Artif Organs 2012. 

Impella with β blocker reduces infarct size



 Dog

 3 hrs MI and 3 hrs reperfusion

 Treatment started from 1 hr after MI

 Partial support with Impella CP

Sunagawa et al. JCTR 2018.

Impella + ivabradine



Imbalance of O2 supply and demand

Suppression of MVO2 reduces infarct size

Impella total support maximizes MVO2 

Impella total support minimizes infarct size

Summary

Mechano-chronotropic unloading further reduces 
MVO2 and infarct size



Hemodynamic 

Support

Other paradigm:

Acute heart failure

ECMO combination

RP combination

Valve disease

Drug delivery

Device development

Preclinical evidence

Clinical evidence

Medical care system 

Acute 
Unloading
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Unloading

Impella beyond hemodynamic support



実際の講演スライドは未発表データを含むため、内容を
一部改訂させて頂いております。

スライド6枚目に動画がございますが、閲覧をご希望の方
は、info@circ-dynamics.jpにご連絡ください。

mailto:info@circ-dynamics.jp

