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1952



ECMO



   minimalizace VILI

   zlepšení oxygenace a dekarboxylace

   časná mobilizace pacienta

   není nutnost hluboké sedace ev. relaxace

   časný perorální příjem

   umožní vyhnout se intubaci (COPD, Tx)

   umožní transportovat pacienta

   umožní operační výkon (Tx)

   snížení mortality? 

   zlepšení dlouhodobého outcome?



   ECMO serves as a bridge therapy (not curative)

   

   bridge to recovery

   bridge to decision

   bridge to transplant



(pre)
 

historie



Max von Frey, 1852-1932

Maximilian von Frey

 - born in Salzburg

 - University of Leipzig, 
   Würzburg, Zürich

developed early prototype of 
a heart-lung machine



Max von Frey u. Max Gruber, 1885



„Respirationsapparat“

   - monoorgánová perfúze

   - uzavřený oběh

   - skleněný oxygenátor 70x14 cm

   - výměník tepla

   - teploměr

   - vzduchová komůrka

   - měření tlaku

   - konstantní (řiditelný) tok krve



historie



John Gibbon

John H. Gibbon

   Jefferson Medical 
   College Hospital   

   Philadelphia, USA

first successful use of 
cardiopulmonary bypass



   John H. Gibbon

 1931: witnessing the death of patient from
           pulmonary embolectomy

 1932: idea for a machine that could take the  
           deoxygenated blood, oxygenate it, and 
           pump it back into the arterial systém

 1934-1942: developing an extracorporeal circulatory 
                    device (collaborating with Dr. Mary Gibbon)

 1942: able to keep cats alive on this devices 
           with continued survival after bypass

 1950: support from IBM

 1953, May 6: first succesful operation using 
                       an extracorporeal circuit







   1953, on May 6

   

   - 18-year-old woman

   - large atrial septal defect

   - large left-to-right shunt (cca 9 L/min)

   - connected with apparatus for 45 minutes

   - all cardiorespiratory functions maintained for 26 minutes

   - patient survived



Dr. Theodor Kolobow

Theodor Kolobow

   National Heart and 
   Lung Institute

   Bethesda/Maryland (USA)

developed the first 
membrane oxygenator 

permitting prolonged 
extracorporeal oxygenation







   - experimenty zaměřeny na patofyziologii

   - zvířecí experimenty (ovce)

   - v-v prepulmonální výměna plynů

   - ECMO v běhu několik týdnů

   - konec 70tých let: EC-CO2-R

   - df, Vt, PEEP

 - „protektivní“ ventilací předběhl ARDSnet study o 20 let !!!  
 



„… his thinking 

was always 

outside the box

 … because he 

never was in a 

box“



J.D. Hill, M.L. Bramson

   Santa Barbara Cottage
   Hospital, Santa Barbara 

   Pacific Medical Center
   San Francisco

first successful adult 
ECMO in ARDS patient











Robert Bartlett, Alan Gazzaniga

University of California, Irvine

1972: 
ECMO to support a two-year-old boy with cardiogenic shock

1975: 
first successful use of ECMO for neonatal respiratory failure

By the end of the decade ECMO became 
an accepted therapy in this patient group.

(survival approached 50%)





Dr. Warren Zapol

Dr. Luciano Gattinoni, 
Dr. Antonio Pesenti

Dr. Theodor 
Kolobow

Dr. Konrad Falke





Luciano Gattinoni Antonio Pesenti



Luciano Gattinoni, Antonio Pesenti

University of Milan, Italy

1978-1980: 
first successful use of ECCO2-R in severe ARDS



We conclude that ECMO can support respiratory gas 
exchange but did not increase the probability of 
long-term survival in patients with severe ARF.



problémy
a

komplikace



some difficulties

   - heparin Carmeda Bioactive Surface (1989)

   - plasma leak (micropore membranes)

   - coagulopathy (polytransfusion)

   - septic shock

   - cannulation (percutaneous via Seldinger, Pesenti)

   - others





   - extracorporeal lung assist ECLA

   - extracorporeal lung support ECLS

   - Marburg – first ARDS/ECMO centre in Germany

   - světově nejaktivnější a nejúspěšnější centrum

ECLA/ECLS

Herbert Lennartz



Düsseldorf

 - 1982 first successful use
    in Germany

 - 21-years old woman

 - 10 days on ECMO

 -  A. Pesenti





Maquet

PALP®

Hemodec 

Decap®

Alung

Hemolung®

Xenios

iLA-activve®



CO2 eliminace oxygenace perfúze

VV modus         ECMO        modus VA



současnost







…děkuji Vám za pozornost
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