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Active Compression Decompression (ACD) CPR and the Impedance Threshold 
Device (ITD): A Summary of Support Data on these CPR Devices 
 
Active compression decompression (ACD) CPR combined with the impedance threshold 
device (ITD) has been shown in animal and clinical studies to result in a 4- fold increase 
in blood flow to the heart and brain and a significant increase in survival rates in multiple 
randomized prospective clinical trials.  
 
The ACD CPR device includes a suction cup and a handle. A gauge provides feedback 
on how much to push down and pull up and a metronome to guide the user in the proper 
rate of CPR. By itself, two in-hospital studies with this device have shown an increase in 
short-term survival rates. Multiple out-of-hospital survival studies have been performed 
with ACD CPR some have shown significant improvements in up to 1-year survival, 
whereas others have shown no significant benefit with the device.  These differences are 
due to the rigor or training: with proper training and retraining ACD CPR results in higher 
blood pressures and  survival rates. At present ACD CPR is recommended in the 
American Heart Association Guidelines as an alternative to manual CPR and it is used 
routinely in the care of patients in cardiac arrest in France, Israel, China, and in some 
part of Japan.   
 
ACD CPR is best used with another CPR device, the impedance threshold device (ITD). 
When pulling upward with the ACD CPR device by itself, air rushes into the lungs.   
When the ITD is added to block the influx of air, the pressure within the thorax 
decreases relative to the rest of the body and this intrathoracic vacuum during the chest 
wall recoil phase draws more blood back in to the heart.  With the next compression 
more blood is pushed out of the heart to the brain and other organs.  Thus, this 
combination effectively refills and empties the heart with each decompression and 
compression cycle.  
 
Use of the ITD in animals and patients during ACD CPR has been shown to significantly 
enhance venous return to the heart, increase perfusion of the heart and the brain, 
increase blood pressures to nearly normal levels, increase the circulation of drugs, and 
increase neurologically intact survival rates in animals and people.  Blood flow to the 
heart and brain are 4-fold higher than with conventional CPR and survival rates are 
nearly doubled.  This device combination has also been shown to increase the delivery 
of drug administration during CPR as well as markedly increase blood flow to the vital 
organs in a pediatric model of prolonged ventricular fibrillation.  There have been no 
reported adverse device effects with the combination of ACD CPR plus the ITD.   
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