


Indications of Intra Aortic Balloon 
Pump (IABP) in non-cardiac surgery 

Dr NASSEH N  
Cardiac Anesthesiologist  

Qazvin University Medical Science –Anesthesia department 



INTRODUCTION 

• IABP is one type of mechanical circulatory support device, and 
it has emerged as the single most widely used circulatory 
assist device. 

• The National Centre of Health Statistics estimated that IABP 
was used in 42 000 patients in the USA in 2002. 

• Although advances in technological evolution, (smaller diameter 

catheters, sheathless insertion techniques, and enhanced automation)  

the design and function has not changed substantially during 
past 40 years .   



HISTORY 

• In 1959, Dwight Harken described “diastolic augmentation”. 

 

• Dr Spyridon D Moulopoulus from the Cleveland Clinic was the 
first to develop a successful prototype of the IABP in the 1960's. 

 

• In 1968, Dr . Adrian Kantrowitz’s  group began to use the IABP in 
clinical practice. (balloon catheters were 15 French and needed 
to be surgically grafted into the femoral arteries). 

 

• Percutaneous IAB catheters were developed in 1979. 

 

• The first percutaneous insertion of an IABP was performed by 
Dr. David Bregman 

 



• The IABP system is composed of two principal parts: 

• A flexible catheter with one lumen that allows for 
either distal aspiration/flushing or pressure monitoring 
and a second that permits the periodic delivery and 
removal of helium gas to a closed balloon.  

      The balloons are in sizes between 20 and 50 cc. 

• A mobile console that contains the system for helium 
transfer as well as computer control of the inflation 
and deflation cycle. 
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• The catheter is inserted in most cases 
through a common femoral artery and 
advanced that the distal end is positioned 
in the proximal descending  aorta, usually 
about  1 Cm distal to the origin of the left 
subclavian artery. 

• Pumping is initiated and controlled by the 
console,the usual trigger for balloon 
inflation is the R wave of the patient’s ECG; 
however, an arterial pressure tracing and 
pacing spikes can also be used. 

•  Inflation occurs immediately after aortic 
valve closure and deflation just before 
aortic valve opening.  



HEMODYNAMIC EFFECTS 

• The primary goal of IABP treatment is to improve the ventricular 
performance of the failing heart by facilitating an ↑ in myocardial 
O2 supply and  ↓in myocardial O2 demand. 

•  IABP  
  inflates at the onset of diastole,  ===> ↑ diastolic pressure  ===> Blood 

is displaced to the proximal aorta  
 deflates just before systole, ===> Aortic volume (after load) is reduced 

during systole through a vacuum effect created by rapid balloon deflation. 
===> ↓ LV afterload.  

  
The reductions in afterload & wall stress ===> ↓ in myocardial oxygen 

consumption, which is one of the goals of treatment of patients with 
myocardial ischemia. 

   
 



    HEMODYNAMIC EFFECTS 

• Although these effects are predominately associated with 
enhancement of LV performance, IABP may also have 
favorable effects on RV function by : 
– accentuation of RV myocardial blood flow,  

– unloading the LV ===> ↓ in LA & pulmonary vascular pressures & RV 
afterload. 

 

• These effects of IABP may be variable, and depend upon : 
 

 

 

HR , 
 Rhythm,  
Systemic resistance, 

the volume of the balloon, 
 its position in the aorta, 
compliance of the aorta,  
 



INDICATIONS OF IABP 

1.  Cardiogenic shock 
a.  Myocardial infarction 
b.  Myocarditis 
c.  Cardiomyopathy 

2.  Failure to separate from CPB 
3.  Stabilization of preoperative patient 

a.  Ventricular septal defect 
b.  Mitral regurgitation 

4.  Stabilization of noncardiac surgical patient 
5.  Procedural support during coronary angiography 
6.  Bridge to transplantation 



Cardiogenic shock 
Acute MI 

• The most common use of the IABP is for treatment of 
cardiogenic  shock . 

• In setting of STEMI the use of IABP in Pts with : 

Cardiogenic shock that is not quickly reversed with 
pharmacologic therapy. 

Acute MR , particularly due to papillary muscle rupture, or ventricular 
septal rupture. 

Recurrent ischemic chest discomfort with signs of 
hemodynamic instability, poor LV function, a large area of 
myocardium at risk 

The use of an IABP was considered to be beneficial both for 
hemodynamic support and as a stabilizing measure for 
angiography and prompt revascularization. 

 

 

 

 





                     Expected changes in the hemodynamic profile 
in cardiogenic shock include: 

 
 

• ↓ in systolic pressure ( by 20 %) 

• ↑in aortic diastolic pressure ( by 30 %) 

• ↑ in MAP especially in patients with shock due to an acute MR or VSD 

• ↓ HR  (by < 20 %) 

• ↓ in the mean wedge pressure (by 20 %) 

• ↑ in the CO especially in MR, VSD, or a large territory of medically 

refractory ischemia that is improved by counterpulsation (by 20 % ) 

• ↓ of mean systemic impedance 

• ↓ in calculated peak LV wall stress.(14 %)  



High-risk PCI 

• Prophylactic IABP in high risk patients was defined as  

     LV ejection fraction ≤30 % (mean = 24 %) and complex, multi 
vessel coronary artery disease. 

• placement of an IABP prior to PCI is potentially of benefit in 
those patients who are hemodynamically unstable before the 
procedure, or those who are judged highly likely to become 
unstable during the procedure. 

•  Rescue IABP was allowed in the no planned IABP group for 
procedural complications of prolonged hypotension,  
pulmonary edema, or refractory ventricular arrhythmias. 

 



              Refractory ventricular arrhythmias 

• The IABP can contribute to the management of medically 
refractory  VT and/or VF in selected patients. 
 

 

 

 

 

• In one study of 21 patients found that the IABP suppressed the 
arrhythmia in 18;  

       13 pts  were successfully weaned from the IABP, 

        5 pts  the IABP was maintained until cardiac transplantation. 

• Severely impaired LV function 
• The arrhythmia compromises hemodynamic status 
•  In patients the IABP may provide time to implement 

appropriate therapy. 

 

 Fotopoulos, et al. Stabilisation of medically refractory ventricular arrhythmia by intra-aortic balloon counterpulsation.Heart 1999; 82:96. 



         Other uses for IABP 
 

• As a bridge to the long-term management of refractory HF. 

 

• Severe/critical AS in patients scheduled to undergo AVR 
(UpToDate, 2017 ) 

 

• The prophylactic placement of an IABP prior to CABG is 
probably indicated in patients with: 

–  left main coronary artery stenosis, 

–  severely depressed LV systolic function, 

–  diffuse coronary artery disease,  

– redo surgery 

 

• Inability to wean from cardiopulmonary bypass support. 

 



CONTRAINDICATIONS 

 

 Aortic valvular insufficiency (more than mild)  

  Aortic disease 

a.  Aortic dissection 

b.  Aortic aneurysm 
 Uncontrolled sepsis  

 Uncontrolled bleeding disorder  

 Severe peripheral artery disease 

 Massive trauma  

 Severe noncardiac  systemic disease 

Insertion can be carried out in patients with aorto-bifemoral bypass 
grafts (UpToDate, 2017 ) 

 

 

 



DURATION OF USE 

• Hemodynamic support with an IABP should be continued as 
long as the benefits outweigh the risks. 

• It should be removed as soon as the patient stabilizes (The 
risk of complications increases with the duration of 
implantation.) 

• When the indication of mechanical support is thought to be 
transient, periodic weaning trials can help determine optimal 
timing of IABP removal. 

•  When it is not expected to reverse without a definitive 
intervention ( revascularization), the IABP can remain in place 
for as long as needed to bridge. 



COMPLICATIONS 

    Vascular events              

     Nonvascular events 



 Vascular complications  

The major risk associated with IABP (in 6 - 25 % of cases) 
 The most common major complications include: 
 Limb ischemia (and visceral)  
 Vascular laceration necessitating surgical repair  
 Major hemorrhage 

 It is important that the IABP be inserted into the common femoral 
artery rather than one of its branches . ( needle puncture which is too 
low is the most common cause of ischemic complications ----> require 
removal of the IABP and contralateral insertion.) 

 Arterial dissection  due to improper advancement of the guidewire 
with subsequent insertion of the IABP into a false lumen. 

 

 spinal cord ischemia &  visceral ischemia (including renal 
ischemia)  Less common vascular complications,  use of a balloon 
with a length longer than optimal for the patient’s anatomy 



      Other complications of IABP 

• Cholesterol embolization (Uptodate 2017) infrequent  may 
result in limb loss  should be suspected in patients with 
thrombocytopenia, livedo reticularis, eosinophilia, and, with renal 
atheroemboli, eosinophils in the urine sediment.  

      Chronic anticoagulation may be detrimental in this setting, promoting 
further embolization  IABP should be removed 

• CVA  rare complication  when the IABP has been placed too 
proximally ,OR the central balloon lumen has been flushed vigorously and 
dislodged a thrombus. 

• Sepsis  uncommon unless IABP  continues for > 7 days. 

• Balloon rupture uncommon event  when the balloon 
pumping against a calcified plaque  thrombus formation within 
the balloon 

• ↓in platelet count, hemolysis, seromas, groin infection, peripheral 
neuropathy. 



            Factors increasing IABP complications 

 Peripheral artery disease  

 Older age  

 Female sex 

 Diabetes mellitus  

 Hypertension  

 Prolonged support  

 Larger catheter size (>9.5 French)  

 Body surface area  <1.8 m 2 

 Cardiac index  <2.2 L/min/m 2 



Routine care 

 A chest radiograph should be obtained after initial insertion 
and daily (the position of the catheter tip, should be at the level of caina) 

 Documentation of the distal pulses should occur before, after, and 3 
times every day.  

 Evaluation of the pressure wave twice daily. by a practitioner 

knowledgeable with the use of the system  

 Daily measurement of the HCT , platelet count, creatinine.  

 Anticoagulation  Fully effective heparin anticoagulation, monitored 

by ACT , during active IABP use. 





Cholesterol Embolization 



THANK YOU FOR YOUR ATTENTION 
 


