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Perspective
Temporary cardiopulmonary support in the catheterization 

laboratory using percutaneous approach, ranging from intra-aortic 
balloon counter pulsation to full oxygenator pumps for cardiopulmonary 
bypass, has long been part of the interventional toolbox [1-2]. Different 
bypass systems are commercially available, including a trans septal left 
atrial inflow system (Tandem Heart®, Cardiac Assist, Inc., Pittsburgh, 
Pennsylvania), a retrograde transaortic pump  (Impella®, Abiomed, 
Inc., Danvers, Massachusetts), and “conventional” right atrial and 
distal aortic percutaneous bypass  (Percutaneous cardiopulmonary 
bypass, CPS) also known as Veno- arterial Extracorporeal membrane 
oxygenation (ECMO) [3]. Each has advantages and disadvantages. The 
Tandem Heart does not require an oxygenator but requires operators 
to be skilled in transseptal access and is perhaps most difficult to deploy 
in emergencies. The Impella requires only arterial access but requires 
transaortic access to the left ventricle. Percutaneous cardiopulmonary 
bypass requires arterial (of adequate caliber) and venous access but is 
straightforward to deploy during cardiopulmonary resuscitation while 
chest compressions are uninterrupted [4]. Prophylactic application of 
these aggressive support systems has waned at many clinical centers as 
coronary interventional tools have matured, especially in the form of 
highly deliverable stents. 

However, in some patients, one will need cardiopulmonary 
support because they cannot tolerate the incremental myocardial 
ischemia and dysfunction imposed by the interventional procedure. 
In some, the ischemia is transient and reverses quickly. In others, 
the ischemia may be more sustained, for example, during intentional 
(ablative) or unintentional athero- or thromboembolism. In still 
others, an unexpected catastrophe (cardiac arrest) requires temporary 
support to avert death pending surgical or percutaneous rescue cardiac 
arrest in the catheterization laboratory is fatal if unresponsive to 
advance cardiac life support (ACLS). Thirty-nine patients (39 of 23,472 
interventions that are 0.2%) not responding to ACLS [4-5] following 
cardiac arrest in the catheterization laboratory underwent emergent 
percutaneously instituted (18-20 F Cannula in the right atrium and 17-
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18 F arterial cannula into distal aorta using common femoral vein and 
artery respectively) cardiopulmonary bypass support. Cardiac arrest 
occurred following abrupt closure post-coronary angioplasty in 26, 
coronary perforation in 7, Left the main dissection in 5, and during 
diagnostic angiography in one patient. Cardiopulmonary bypass was 
instituted 10-45 min (mean, 21 min) following the onset of cardiac 
arrest. Flows on bypass ranged from 4.0 to 5.2 liter/min. Mean blood 
pressure ranged from 70 to 110 mm Hg on bypass. 15 of the 39 patients 
regained consciousness after the institution of the bypass. The acid-base 
balance was normalized in all but in three patients. Coronary bypass 
surgery was subsequently performed in 10 patients while on CPS and 
coronary angioplasty in 29. Overall survival was 79%. Total bypass 
time was 1.5- 10.5 hr. (mean, 3.2 hr.). From this series, we conclude 
that cardiopulmonary bypass support when instituted percutaneously 
1) can stabilize patients following cardiac arrest in the catheterization 
laboratory, 2) can facilitate emergency coronary angioplasty or transfer 
to the operating room for coronary bypass surgery, and (3) can 
improve survival in patients unresponsive to ACLS when instituted 
early following cardiac arrest in the catheterization laboratory.
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