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Past 



심장수술의 역사 



Pre-Heart-Lung Machine Era 

• 1938. Gross.  First successful PDA ligation 

 

• 1944. Crawford  Resection of coarctation of aorta 

 

• 1945. Blalock.  Blalock-Taussig operation 

 

• 1946. Gross.  Surgical closure of AP window 

 

• 1958. Glenn.  Glenn shunt 



First Blalock-Taussig Shunt 

“ Most powerful stimulus to the development of 
cardiac surgery ” 



Controlled Cross-circulation 

• 1954. Lillehei 

First surgical closure of 

VSD under controlled cross-

circulation 

• Used in 45 patients between 

1954 to 1955 

• VSD 

TOF 

AVSD 



Development of CPB 

• 1951. Dodrill.  Mitral valve surgery under left  heart bypass 

• 1952. Dodrill.  Relief of PS under right heart  bypass 

• 1953. Lewis.  ASD closure under surface cooling 

• 1953. Gibbon.  ASD closure by heart-lung machine 

• 1954. Lillihei.  VSD closure under controlled cross-circulation 

• 1954. Kirklin.  Establishment of CPB with                                       

   oxygenator in cardiac surgery 



J. Gibbon and Heart-lung Machine 



2nd Mayo-Gibbon Bypass 
Machine, since 1957  



ECMO의 역사 



ECMO – the beginnings 

John and Mary. Gibbon – 

1930s begins work on 

extracorporal circulatory 

techniques, which eventually 

led to development of the 

heart and lung machine 



Phil Drinker PhD, 1968  First trial of Membrane Oxygenator 

Dr. R. Bartlett 

Early Animal experiments 



Ted Kolobow and Warren Zapol  
 membrane lung for CO2 removal 

1969 



 1971 – first reports of bedside CPB used for long-
term support * 

 Prior to 1970s,  attempts at long-term 
extracorporal support limited by gas-exchange 
devices (“oxygenators”), which  did not separate 
the gas from the blood and led to hemolysis, 
thrombocytopenia, coagulopathy if used for hours 
at a time  bubble oxygenator 

*Kolobow T, Spragg RG, Pierce JE, Zapol WM. Extended term (16 days) partial 

extracorporeal   blood gas exchange with the spiral membrane lung unanesthetized 

lambs. Trans Am Soc Artif Intern Organs  1971; 17:350-354 

ECMO – the beginnings 



First successful ECMO patient, 1971 

J Donald Hill MD and Maury Bramson BME, Santa Barbara, Ca, 
1971. (Courtesy of Robert Bartlett, MD) 

Auto Bicycle TA 
 Traumatic 

thoracic aortic 
rupture 

 Post Op ARDS 



1975, Bartlett et al. 

successfully apply bedside 

CPB to treat a newborn 

with meconium aspiration, 

marking the beginning of 

ECMO in critical care 

ECMO – the evolution 



ECMO History 

Slide courtesy of Dr. R. Bartlett 

VA ECMO 
due to 
Meconium 
Aspiration 



ECMO History 

Slide courtesy of Dr. R. Bartlett 





Gattinoni et al., JA MA , 1986; 256, 881-886 



Original ECMO Registry Report 1988 











한국 ECMO의 초기기록 



ECMO History in Korea 
(1985~1990) 



1st ECMO Cases in Korea 

• 1st case report (4cases 1990.7~1991.12) 

 

 

 

 

 
 

        - korean J Anestheisol 1992;025(02):424-32 

• 1st Respiratory support 
                      - KP Hong KJTC Surg 1994;27:60-2 

• 1st Extracorporeal Cardiopulmonary  

 Resuscitation (E-CPR) 
    - JH JUN KJTC Surg 1999;32:53-7 

 



1st Korean Oxygenators 

• 1st oxygenator (1982) 

- Korea-Kim venotherm Oxygenator 

• 1st clinical study (1990 Oxyrex) 
                    - HM KIM KJTCSurg 023(06):1049-56 



Present 



Sep. 15~18, 2014 25th Anniversary ELSO, Ann Arbor, MI 



Until now,  
Total 468 ECMO centers were 
registered ELSO 





 



 

After 2008  Abruptly increased Adult ECMO cases 

- ECMO was effective in cardiac originated arrest 

- CESAR trial : ECMO was effective for Severe Lung failure 
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• ELSO Adult ECMO Results (2016.1) 

 

ECPR Results 

Cases Wean off Survival discharge 

Respiratory 9102 5989 (66%) 5254 (58%) 

Cardiac 7850 4394 (56%) 3233 (41%) 

ECPR 2379 948 (40%) 707 (30%) 

Total 19331 11331 9194 

40% 
30% 



In-hosp. Cardiac arrest of cardiac origin  

 conventional CPR 10 min  No ROSC  ECMO insertion 



Conventional ventilatory support vs. 

ECMO for  

Severe  

Adult 

Respiratory failure 

Lancet 2009 



Kaplan-Meier survival estimates by allocation 

 Time from randomization to death 

 Log rank p = 0.03 



Improvement of Devices 



Miniaturized 

 



Minituarization 

Courtesy by Prof. C. Schmid 



Versatility 



Current systems 

MEDOS 
Deltastream 
III 

Sorin 

Novalung  
ILA Active 

MAQUET PLS 

Cardiohelp 



ECMO transportation 



Transport vehicle 

• Hospital helicopter 

• Medical air service 

• Military equipment 

Courtesy by Prof. C. Schmid 



ECMO transport in Norway 



ECMO transport in Sweden 



ECMO transport in Korea 

Courtesy by Dr. YH Cho 



ECMO transport in Germany 

Team: anesthesiologist + cardiac surgeon + perfusionist 

Courtesy by Prof. C. Schmid 



ECMO Devices for transport 

Courtesy by Prof. C. Schmid 



ECMO patients Mobilization 



Patient mobilization in Korea 
(Samsung Medical Center) 

ASAIO J. 61(5):564-568, 2015. 



Patient mobilization in Germanry 
(Regensburg Univ. Hosp) 

Courtesy by Prof. C. Schmid 



Future 



New Applications 

• Outside of Hospital ECPR 

• ExtraCorporeal DCD (Donation after Cardiac Death) 

• Artificial Placenta 

• Artificial implantable Lung, chronic respiratory support 

• Organ perfusion and culture 

 

 

 



Outside the hospital ECPR 
Courtesy by Prof. C. Schmid 



UMAC, Paris Marathon, 2010… 



•48 yrs. Man  sudden arrest during Marathon 

•No flow time < 1min  ECMO insertion on Ambulance 



From : S. Pelletier, MD, U of Michigan 

EDCD - Normothermic Perfusion by ECMO 

In case of Uncontrolled DCD 

 Maastricht Class I, II 



• Maintaining fetal circulation, 
low p02, and fetal 
environment 

• No mechanical ventilation 

• Simulated breathing with 
fluid filled lungs 

• VV-ECLS with inflow via 
umbilical vein and outflow 
via jugular vein 

Artificial Placenta 



                         Brian Gray MD  and Margie 
Premature fetal lamb, artificial placenta 3 days,  3 days post placenta 



Is it possible in the future? 



Artificial lung 

• Oxygenator only 

• Transthoracic a/v lines 

to PA and LA 

• Ambulatory lung assist 

Courtesy by Prof. C. Schmid 



Ex Situ Perfusion of DCD Organ (Lung) 



Ex Situ Perfusion of DCD Organ (Lung) 



• 10 Discarded donor Heart from DBD and DCD 

   coronary dz. Old age, social history….  

• Resuscitation potential of Ex vivo heart Perfusion  WIT < 40min  

Ex Situ Perfusion of DCD Organ (Heart) 

 



Ex Situ Perfusion of DCD Organ (Heart) 



Devices and techniques 

• Very Low flow CO2 removal devices 

• Advanced Cannula  no complication, no anticoagulation 

• Special Oxygenator for 

   Bioartificial Liver, Sepsis, CRRT modules 

• Nonthrombogenic surfaces coating techniques for oxygenator 

 

 

Imagine !!! 



Thank you for your attention 


