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New devices for Acute 

Hemodynamic support  



Percutaneous Assist Devices. Temporary Support 



Interagency Registry for Mechanically Assisted Circulatory 

Support Profiles  



Acute myocardial infarction and mechanical complications: 
     -Left ventricular dysfunction 
     -Right ventricular infarction 
     -Acute mitral regurgitation 
     -Ventricular septal defect 
     -Pericardial tamponade 
     -LV free wall rupture 

Acute ventricular failure: 
     -Myocarditis 
     -Transplant allograft rejection 
     -Rapidly progressive dilated cardiomyopathy 
     -Stress cardiomyopathy (Takotsubo) 
     -VAD dysfunction 

Acute on chronic progressive heart failure 

Valvular Disorders: 
     -Acute mitral regurgitation 
     -Acute aortic regurgitation 
     -Critical aortic stenosis 

Others:   
     -Post-cardiac surgery 
     -Septic shock with LV dysfunction  
     -Pulmonary embolism  
     -Myocardial Contusion 

. Etiologies of Cardiogenic Shock 

 

Doll JA, et al. A team-based approach to patients in cardiogenic shock. 
Catheter Cardiovasc Interv. 2015;Nov 2  

http://www.ncbi.nlm.nih.gov/pubmed/26526563
http://www.ncbi.nlm.nih.gov/pubmed/26526563
http://www.ncbi.nlm.nih.gov/pubmed/26526563
http://www.ncbi.nlm.nih.gov/pubmed/26526563
http://www.ncbi.nlm.nih.gov/pubmed/26526563


Evolution of Percutaneous Cardiac Support  
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What do we expect from Percutaneous left ventricular assist  

devices? 

 

1.- Mantain cardiac output and thus 

reverse cardiogenic shock and improve 

renal function. 

 

2.- Unload and decompress the left 

ventricle and thus reducing myocardial 

oxygen consumption. 

 

3.- Eliminate the need for inotropic 

support because it is harmful to the 

myocardium. 

 

4.- Reduce pulmonary artery pressure 

and alleviate pulmonary congestion. 

 
 

What should we look for in Ventricular 

Assist Devices?  

•  Fast Percutaneous Insertion 

•  Efficient Hemodynamic Support 

•  Few bleeding Complications 

•  Avoid provoking an embolism 

•  Not generate limb ischemia 

•  Scant Hemolysis 

VAD. . . Could be considered as 

 

  Bridge to Recovery  

 - Potentially reversible Left Ventricular 

Dysfunction  

 

  Bridge-to-Bridge  

 - Bridge to a Permanent Surgical VAD 

 

  Bridge to Transplant  

 - Irreversible LV Dysfunction 



Device Type of Pump Indication Approval 
Vascular 
Access 

Size 

IABP 
 
 
 
 

Pulsatile, 
pneumatic 
 
 
 
 

Cardiogenic shock 
AMI complication 
Weaning from CBP. 
HR PCI. Complicated 
HF 

FDA 510K  
 
 
 
 

Arterial; 
femoral or 
left  
axillary/subc
lavian 
 
 
 

7 F to 8 F 
 
 
 
 

Impella 2.5 
Continuous axial 
flow, Archimedes 
screw impeller  

 
FDA High-risk 
intervention 
Cardiogenic Shock 
 
 

 
FDA PMA < 6hrs 
use  
EU 5 days CE Mark 
 

Arterial; 
femoral 
 

Guiding catheter 9F/ Motor 
size 12 F 
Introducer size 13F peel 
away 

Impella CP 
Continuous axial 
flow, Archimedes 
screw impeller  

Partial circulatory 
support using an 
extracorporeal 
control unit 

 
FDA 510K  < 6 hrs 
use 
EU 5 days CE Mark 
 

Arterial; 
femoral 
 

Guiding catheter 9F/ Motor 
size 14 F 
Introducer size 14F peel 
away 

Impella 5.0* 
Continuous axial 
flow, Archimedes 
screw impeller  

Circulatory support 
using an 
extracorporeal 
control unit 

FDA 510K < 6 hrs 
use 
EU 11 days CE 
Mark 

Arterial; 
femoral or 
axillary* 

Guiding catheter 9F/ Motor 
size 21 F 
Dacron graft 10 mm 
recommended 

TandemHeart 
Continuous flow, 
centrifugal  

Cardiogenic shock, 
cleared for use with 
an oxygenator  

FDA 510 K < 6 hrs 
use 

Arterial and 
venous; 
femoral 

21 F inflow (venous) 
15 F or 17 F outflow 
(arterial) 

VA ECMO 
Continuous flow, 
centrifugal  

Cardiogenic shock 
with impaired 
oxygenation 

< 6 hrs use  
Arterial and 
venous; 
femoral 

18 F to 30 F inflow (venous) 
15 F to 23 F outflow 
(arterial) 

Device types and sizes 



 

 Augments diastolic pressure to 
Increase blood flow to the 
coronary arteries 

 Decrease left ventricular end 
diastolic pressure and systolic 
pressure  to improve pumping 
efficiency and improve cardiac 
output 

PRIMARY GOAL OF IABP THERAPY 



Thielle et al. Lancet 2013; 382: 1638–45 

Intra-aortic balloon counterpulsation in 

acute myocardial infarction complicated by 

cardiogenic shock (IABP-SHOCK II)  



The Current Use of Impella 2.5 in Acute Myocardial Infarction Complicated by Cardiogenic Shock: Results 
from the USpella Registry 

Journal of Interventional Cardiology 
Volume 27, Issue 1, pages 1-11, 13 DEC 2013 DOI: 10.1111/joic.12080 
http://onlinelibrary.wiley.com/doi/10.1111/joic.12080/full#joic12080-fig-0001 
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Door To Unloading With IMPELLA CP System 

in Acute Myocardial Infarction (DTU) 
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100,000 patients who suffer  

cardiogenic shock in the U.S. each year 

FDA approved for Cardiogenic Shock 
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Best views:  
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Correctly positioned 
Impella CP (TEE)  

 

Correctly positioned Impella CP  

(TTE)  

 
Impella CP in papillary muscle (TTE)  

 

Impella CP in papillary muscle (TEE)  



Intermacs I-II Cardiogenic Shock 
Refractory HF 

Impella 3.5 CP Impella 

2.5 



Helicopter transport with the Cardiohelp system. 

Alois Philipp et al. Interact CardioVasc Thorac Surg 

2011;12:978-981 

Published by European Association for Cardio-Thoracic Surgery. All rights reserved. 

Cardiohelp 

circuit. 

Cardiohelp circuit. 



+ 

ECMO + Impella  ECMO IABP 



Meta - analysis of inhospital  mortality between  
extracorporeal membrane oxygenation plus 
IABP  vs  IABP or extracorporeal membrane 

oxygenation alone  

World J Cardiol. Jan 26, 2016; 8(1): 98-111 



TandemHeart 
• Removes Oxygenated Blood 

from the left atrium via trans-

septal canula inserted through 

femoral vein  

External centrifugal pump 

aspirated blood out of the body 

returns blood through right 

femoral artery 

• Unloads indirectly the left 

ventricle 

• Provides continuous flow to 

the systemic circulation.  

 

 



Hemodynamics and Biochemical values in all Patients 

Percutaneous VAD in Severe 

Cardiogenic Shock 

Kar et al. JACC Vol. 57, No. 6, 2011 February 8, 2011:688–96 

Pre-pVAD With pVAD  P  Value 

Cardiac index (L/[minẗm2])  0.52  3.0  <.001 

Mean Arterial Pressure           45     81                         <.001 

Heart rate (beats/min) 105 85.7  <.001 

PCWP (mmHg) 32 17 <.001 

Pulm.Arterial Pressure    39 26    <.001 

Lactic acid (mg/dL) 24.5 11  <.001 

pH   7.22 7.44    <.001 

Creatinine (mg/dL) 1.5   1.2 0.009 

Urine output (mL/day)  70.3  1200  <.001 



Meta-analysis of randomized trials percutaneous left 

ventricular assist devices (LVAD) versus the intra-aortic 

balloon pump (IABP) 

Reyentovich, Hochman et al. Nature Reviews Cardiology 13, 481–492 (2016) 



Direct right ventricular (RV) bypass 
systems.  

Navin K. Kapur et al. Circulation. 2017;136:314-326 

Indirect right ventricular (RV) bypass 
systems.  



Percutaneous biventricular acute mechanical 
circulatory support device configurations.  

Navin K. Kapur et al. Circulation. 2017;136:314-326 



PHP Percutaneous Assist Device  



Current application of short-term mechanical circulatory 

support and possible timing towards durable LVAD. Bridge 

to recovery in case of de novo heart failure or in acute on 

chronic heart failure when a clear cause for exacerbation 

exists 

C.A. den Uil et al. / European Journal of Cardio-Thoracic Surgery 2017 



A Team-Based Approach to Patients 

in Cardiogenic Shock 

Doll JA et al. Catheterization and Cardiovascular Interventions 88:424–433 (2016) 



Procyrion 
Aortix Heart Failure Pump 
 



UCA-Duke 


