
Jae-Seung Jung, MD, PhD

Professor

Depart of Thoracic and Cardiovascular Surgery, 

Director of ECMO team

Director of Bloodless Medicine and Surgery Center

Anam-Hospital, Korea University Medicine

New Era of Impella 5.5 
in Korea

Emerging Issues



No disclosure



Contents

Impella Product Line01

02

03 Axillary Cut-down Technique
With Impella 5.5

Overview of Impella 5.5

Future role for Impella Era04



01
Impella Product 

line







Meta-analyses (Impella vs. IABP)

• IABP에비해 survival benefit이없음…..

• 오히려 Bleeding risk, peripheral ischemia complication 증가

JACC 2017

Clin Res Cardiol 2019

McGovern L. Heart 2021;0:1–6.



Impella platform

McGovern L. Heart 2021;0:1–6.
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Suga H. et al. Am J Physiol 1979

Suga H, et al.  Am J Physiol 1981

Burkhoff D. et al. Am J Physiol Heart Circ 2005
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Cardiac Power

Output

Flow

End Organ Perfusion

Reesink KD, et al. Chest 2004

Esposito M, et al JACC  2018

Remmelink M. et al. Catheter Cardiovasc Interv 2010 

Naidu S. et al. Novel Circulation.2011

Weber DM, et al. Cardiac Interventions Today Supplement Aug/Sep 2009

* Under study

LAP

Pulmonary 

Congestion

LVEDP and LVEDV



IMPELLA SURGICAL SUITE OF PRODUCTS

Impella 5.0 Impella LDImpella RP Impella 5.5 

with SmartAssist



J Heart Lung Transplant 2023;42:553−557

5.5

5.0

Rigid, shorter pump
Flexible, longer pump



모든 군에서 Impella 5.5가 5.0에 비해 평균 4일을 더 유지

모든군에서 생존율이 유의하게 Impella 5.5 군이 우수



Impella - SmarAssist®

• Real-time displays of critical hemodynamic metrics indicative of left ventricular 
end-diastolic pressure (LVEDP), mean arterial pressure (MAP), and cardiac power 
output (CPO). Impella CP with SmartAssist is the only mechanical circulatory 
support device that calculates and displays pressure signals indicative of LVEDP, 
MAP and CPO.





현재진행상황

• 희소의료기기지정을위한신청서접수

- 심장혈관흉부외과

- 심장내과

적응증

심인성쇼크에만한정

가격

Impella CP    25,000 USD

Impella 5.5   45,000 USD 예상
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Overview of 
Impella 5.5



Impella 5.5 with SmartAssist Comparison

Feature Impella 5.0
Impella 5.5 

with SmartAssist
Benefit

Flow 5.0 L/min 5.5 L/min Full Hemodynamic Support

Catheter Length 135cm 70cm*
*55cm implantable length

Ambulation

Catheter Construction Nitinol Wire Steel Coil Kink Resistance

Cannula Rigidity - 3.5x More Rigid
Deliverability & Torque Resp

onse

Cannula Diameter 21Fr 21Fr Maintains High Flow

Motor Diameter 21Fr 19Fr Deliverability

Rigid Length  
(Motor Housing & Outlet)

42mm 27mm Deliverability

Motor Bearings Stainless Steel Ceramic Durability

Pigtail Yes No
Torque Response; in-dwell 

without adhesion

Sensor Differential Pressure Fiber-Optic Placement  Accuracy



Hemodynamic Stabilization with Impella Devices

Unloads Left Ventricle
& Coronary Perfusion

Right Side
Support

Escalation & AmbulationEnd Organ
Perfusion

Seyfarth et al., JACC, 2008                      
Remmelink M et al., Cath Card Interv. 2007 Lima B. et al., Am J Cardiol 2016Anderson MB. et al., J Ht Lg Transplant. 2015

Lam K. et al,. Clin Res Cardiol, 2009
Casassus et a., JOIC, 2015 





IMPELLA 5.5 WITH SMARTASSIST

The Surgeon’s Heart Pump
Ease of insertion via the axillary artery or the anterior aorta

Full Support with Maximum Unloading
Reduces the heart’s oxygen demand and workload

Forward Flow
Provides the patient with coronary and end organ perfusion

Minimally Invasive
Eliminates the need for a sternotomy or coring 

of the left ventricle

Equipped with SmartAssist
Designed to optimize survival and native heart recovery

Minimally invasive heart pump that delivers full support, 

allowing the heart to rest; enabling heart recovery



IMPROVED DELIVERABILITY AND TORQUE RESPONSE

• Ease of insertion

• Torque response 

• Long duration support without adhesions

Impella 5.5 with SmartAssist

Impella 5.0®





EARLY EXPERIENCE
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IMPELLA 5.5 EARLY EXPERIENCE SUMMARY

Survival and Recovery by Indications
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Impella 5.5 Site Access

• Right Axillary Artery: 76%

• Left Axillary Artery: 8%

• Anterior Aortic Root (Open 
Chest): 7%

• Multiple sub- 7mm axillary 
arteries successfully impla
nted

76%, 76%

8%, 8%

7%, 7%
9%, 9%

Insertion Method

R. Axillary

L. Axillary

Direct

Unknown

n = 153

First 153 Patients as of Feb 11, 2020, Data on File



Durability & Flow

INNOVATION DESIGNED FOR HEART SURGEONS

Impella RP®

AxillaryDirect Aortic

Impella LD® Impella 5.0®

Femoral

Impella Device Power and Performance

New Technology with 

SmartAssist Platform, O

ptical Sensor and Advan

ced Metrics for better pa

tient outcomes 

Axillary | Direct Aortic

Impella 5.5®

with SmartAssist®

Axillary

Impella CP®

with SmartAssist®Impella 2.5®

Femoral

SmartAssist®  

Technology

SmartAssist®  

Technology
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Axillary Cut-Down 

Technique With 
Impella 5.5



Dissecting out the Axillary Artery



An ~ 7mm axillary artery is necessary for the insertion of Impella 5.0®. Should 
the axillary artery prove unsuitable for Impella 5.0, 
Impella CP® should be considered as an alternative

Exposing the Axillary Artery



Vessel Loops Placement

Place proximal and distal vessel loops to provide vascular control



Arteriotomy 
Create an arteriotomy large enough for the graft you are using



Knitted – Porous/LeaksWoven – Nonporous/Doesn’t Leak

Choice of Dacron Graft

10mm Woven DACRON graft is our recommendation. Hemashield platinum or Vascutek GelWeave. K
nitted grafts, while cheaper, are more porous and will leak. In axillary arteries 

< 7mm, a 6mm graft may be utilized for Impella CP® insertion



Preparing the Graft
Create a 60 to 70 degree bevel on the graft



An “End to Side” anastomosis is created between the beveled graft and the axillary arter
y 

“End to Side” Anastomosis



In larger patients or in deep incisions, it may be beneficial to create a short later
al tunnel to prevent angulation at the anastomosis

Short Lateral Tunnel



INSERTION OF THE 23FR AXILLARY SHEATH
Cross clamp the graft and insert the 23Fr axillary sheath. 

Use one or two of the graft locks included in the kit to secure the graft to the sheath



Insertion of the 23Fr Axillary Sheath 
Cross clamp the graft and insert the 23Fr axillary sheath. 

Use one or two of the graft locks included in the kit to secure the graft to the sheath



INSERTION OF THE IMPELLA 5.5® WITH FLUOROSCOPIC CONTROL

Note the use of a vascular

clamp on the graft above the 

anastomosis during insertion 

through the valve to eliminate

bleeding



Trimming the Graft

IMP-1226



TRIMMING THE GRAFT

• “Potts Ties” on the vessel 
loops are tightened with
excellent hemostasis

• The peel away sheath is 
removed after releasing
the clamps

• The graft is trimmed to 
approximately 4cm  

• Note that the assistant is
providing digital control 
but the hemostasis is 
excellent with the vessel
loops

IMP-1226



Repositioning Sheath



REPOSITIONING SHEATH

• The repositioning sheath
is carefully advanced into
the axillary artery

• Care is taken to assure
that no movement is 
applied to the Impella®

catheter using 
fluoroscopic control

• The end of the graft is 
secured to the suture rib
on the blue butterfly hub
with two heavy silk ties

IMP-1226



INCISION CLOSURE

Note the care taken to remove excessive graft material avoiding any exposed graft

IMP-1226



Final Incision Closure

IMP-1226
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Future role for ECMO 
and Cardiac Surgeon

in Impella Era



DanGer Shock RCT

Timing of Randomization

When Shock is Diagnosed
(Pre, During or Up to 12 hours Post-PCI)

Randomized (N=360)

Impella CP
(N=180)

Control
(N=180)

PRIMARY END POINT: All-Cause Death at 180 Days

Cardiogenic Shock due to STEMI
STEMI <36 hours

Lactate >2.5 mmol/l or SvO2 <55%
LVEF <45%

Key exclusion
• Shock >24 hours
• Comatose after OHCA

(In-ambulance/in-hospital CA not excluded)

• Severe RV failure

Møller J, et al. Microaxial Flow Pump or Standard Care in Infarct-Related CS. N Engl J Med 2024. DOI: 10.1056/NEJMoa2312572.

Independent Investigator-Initiated Study

First Completed Impella RCT in AMI-CS

• 360 patients randomized from 2013 to 2023

• 14 centers across Denmark, Germany and UK

MCS Device Trial Hypothesis

Routine Impella CP use reduces mortality in AMI-CS due to STEMI



Routine Use of Impella Reduces All-Cause Mortality at 180 Days
in AMI Cardiogenic Shock due to STEMI Compared to Standard Care Alone

Møller J, et al. NEJM 2024. DOI: 10.1056/NEJMoa2312572.

Death from Any Cause

Impella CP
Microaxial Flow Pump (mAFP)

Control
Standard care alone

Absolute 12.7% reduction 
in mortality – NNT 8



Impella is The Only MCS Shown to Improve Survival in MCS Device Trials
in AMI Cardiogenic Shock Patients

12.7% Absolute Reduction in 180-Day Mortality (p=0.04)

DanGer Shock (Impella)4

No Difference in 30-Day Mortality (p=0.81)

ECLS Shock (ECMO)3IABP Shock II1,2

No Difference in 30-Day Mortality (p=0.69)
No Difference in 1-Year Mortality (p=0.91)

Data presented on this slide to put results from various MSC studies into perspective, and are not intended to imply a direct comparison among the studies.
1. Thiele H, et al. Intraaortic Balloon Support for Myocardial Infarction with Cardiogenic Shock. N Engl J Med 2012. DOI: 10.1056/NEJMoa1208410.

2. Thiele H, et al. IABP-SHOCK II final 12 month results. Lancet 2013. DOI: 10.1016/S0140-6736(13)61783-3.
3. Thiele H, et al. Extracorporeal life support in infarct-related cardiogenic shock. N Engl J Med 2023. DOI: 10.1056/NEJMoa2307227.

4. Møller J, et al. Microaxial Flow Pump or Standard Care in Infarct-Related CS. N Engl J Med 2024. DOI: 10.1056/NEJMoa2312572.

12-month mortality180-day mortality



Adverse Events Do Not Overshadow the Significant Reduced Mortality benefit
in AMI Cardiogenic Shock Patients

Møller J, et al. Microaxial Flow Pump or Standard Care in Infarct-Related CS. N Engl J Med 2024. DOI: 10.1056/NEJMoa2312572.
* Data on file. ** CRT Virtual Spring 2024 April 14.

DanGer Shock 

3.9%
21.8%

5.6%

41.9%

11.7%
2.3%

11.9%
1.1%

26.7%

4.5%

0%

50%

100%

Stroke Moderate/Severe Bleeding Limb Ischemia Temporary Renal
Replacement Therapy

Sepsis

Impella CP

**
*

* Bleeding Rates: Control NO ECMO (3.5%), Control WITH ECMO (48.5%), Impella NO ECMO (15.8%), Impella WITH ECMO (67%). 
** RRT: Only 3 (1.7%) patients remained in dialysis at >90 days in the Impella group and 1 (0.6%) in the control group. 

Use of best practices including vascular and anticoagulation management could further optimize outcomes



LV unloading - Percutaneous

“ECPELLA” in the US and “ECMELLA” in Europe
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ECMO + Impella CP on Axillary A. 



JTCVS  Open 2021;8:55-65

Intraoperative algorithm of MCS in patients with cardiogenic shock



• Impella는일단희소의료기기로심인성쇼크의적응증에한해서도

입될가능성이높다

• CP가먼저도입될예정이고 5.5가이어서도입예정이나가격이관건

• CP는 hemolysis에의해합병증발생위험성이높아궁극적인심장보

조를위해서는 cardiac surgeon에의해삽입되는 5.5가필요하게될

것으로예상, 특히 postcardiotomy syndrome에서는향후 ECMO보다

는 Impella 5.5가더많이쓰이게될가능성이높아보임

• ECPELLA를비롯한다양한조합의 temporary MCS 구비하게됨으로써

치료선택의폭이높아지지않을까하는기대가있다

Summary



Thank you for your attention




