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Background

• First report in humans by Kantowitz et al 

1968

• Estimated use in Coronary Artery Bypass 

in selection of US and Canadian sites in 

2000 was 10.3% pre-operative and 3.4% 

post 

– Baskett et al Ann Thorac Surg 2003

– Increased from 1995 to 2000

• Was Class I AHA/ACC and ECS for AMI with 

shock but now B in US and C in Europe



3 Major Indications

1. Cardiogenic shock

2. Acute Myocardial Infarction

– Reduce Infarct Size

• Increase perfusion

• Decrease O2 need

3. High Risk PCI



Cochrane Analysis 2015

Cardiogenic shock







30 day mortality

> 90% revascularized with PCI



1 year mortality





BUT: Primary end-point: infarct 
size assessed by MRI

IABP No IABP

42.1% 37.5% 0.06

= Bigger infarct!



Crisper sub study Van Nunen EuroIntervention
2015;11:286

Perhaps helped in sicker patients

Mortality by infarct size



BCIS-1



Use in high risk PCI in US
Khera it al Am J Cardiology 2016

• ~ 1,000,000 PCI/year

• 18% considered high risk

– Mortality risk is 2x higher

– Previously only IABP but now also other 
mechanical circulatory support (MCS)

• Used National inpatient sample (NIS) to 
examine contemporary use of IABP and MCS



IABP and PVAD Use over 8 yr

PVAD

IABP



Compare IABP with PVAD



How does it work?

• Increase Coronary Blood Flow (CBF)

• Decrease afterload 

– Improve forward flow

– Decrease myocardial oxygen demand



Approach

1. Theoretical analysis

2. Computer simulation study

3. Systematic review of published 

hemodynamic changes

4. On-off analysis of acute responses



Theoretical Studies
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• Normally large reserve in coronaries

• IABP will likely only increase CBF when there is 
a critical proximal stenosis

• It cannot change flow in an infarcted area (ie
after 4-6 hours)

• It cannot overcome the “no-reflow” areas

• It might increase collateral flow



Mod ↑ in SV

Little change in PpaoP

Volume

Mod ↑ in SV

Large  change in Ppao



Modeling Studies



The model – no IABP

• P.A: Pulmonary 
arterial

• P.V: Pulmonary 
venous

• L.H: Left heart

• S.A: Systemic 
arterial

• S.V: Systemic 
venous

• R.H: Right heart

Magder S. et al. (2009), JAP v.106(1)





IABP modeling
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SV

No IABP 1 to 1 1 to 2

+3.8%

+2.0% +8.7%

+4.6%

+18.2%

+9.4%

Change in contractility (LVes) and 
balloon timing (1:1 and 1:2)

Message:
Small increase in SV which is larger when LVes is low

-Less change in SV with 1:2 

Change in LVEDP increases with worsening LVes

-Less effect with 1:2



Systematic review of 

hemodynamics of IABP

Studied papers that had repeat 

hemodynamic meausurements



∆ Cardiac output

Took highest 
value!

Same 
author!

AMI

CABG

RV

Interpretation:
• Benefit likely occurs by increasing coronary 

perfusion when coronaries are stenosed

• Unlikely to be helpful when coronaries are 

patent



Acute Hemodynamic Effects



Hemodynamics with and without 
IABP

• 27 pt with IABP in place after cardiac surgery

• Average EF 35%

• Baseline Measurement

• Inflation stopped for 2 minutes

• Measurements repeated (no change in therapy)

∆ HR ∆ SV ∆ Ppao ∆ Pdiast

NC -3% -4% +6%



Patient on Intra-aortic balloon pump
Which pressure do use to titrate vasopressors?

Mean?

Systolic?

Aug-Diast?

Lower end-diastolic Lowered by ballooon



Patient on Intra-aortic Balloon

1:1

1:2

Aug dBP 

= 112

Aug dBP 

= 122

“Tangible Benefit” 

Number on the monitor is higher and 

team feels better, but the patient is 

getting less support for the heart!
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Balloon 1:1  (Rupture VSD)
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Balloon 1:2

Aug-diast was higher (every 2nd) but 

‘v’ wave increased 



Summary
• IABP likely is useful when there are tight 

proximal coronary narrowing

– It is likely not useful if:

• there is total occlusion

• Patency has been restored

• Past the period of reversibility (<7 hr)

• It likely has little effect of cardiac output

– Except when CBF is increased

• It likely does not significantly reduce myocardial 

oxygen need

• It may help reduce LVEDP when it is markedly 

elevated 

– Eg: use in ruptured VSD or mitral valve with MI
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