
 
̅˥ˣ̂ ̅˹̇ ͎͙͙ͭͪ͊ͤͫͨ͊ͤͭͦͦ͡͡ ͙ ͙͍͔ͫͯͫͫͭͤͤ͟·ͻ ͎͍ͦͪ͊ͤͦ ͙ͣΦ ͔͙͊͊͒ͣ͊͟͟ ˤΦ ˮΦ ͍̊ͯͣ͊ͦ͊͟  

˸͙͍ͤ͒ͪ͊͊͘ ˾͙͙ͦͫͫ 

Ήͫͭͪ͊ͦͪͨͦͪ͊͟͟͡Έͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ 
͍ ͎͙͙ͭͪ͊ͤͫͨ͊ͤͭͦͦ͡͡ 



Ήͫͭͪ͊ͦͪͨͦͪ͊͟͟͡Έͤ͊Ύ ͔ͣͣ͋ͪ͊ͤͤ͊Ύ ͙͎͔ͦͫͤ͊͟ͼ͙Ύ  

Ήͫͭͪ͊ͦͪͨͦͪ͊͟͟͡Έͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͖͎͙͟͡ͻ 
(extracorporeal lung assist (ECLA)) 

Ήͫͭͪ͊ͦͪͨͦͪ͊͟͟͡Έͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͙͙͗ͤ͘ 
(extracorporeal life support (ECLS)) 

cʘʤʦʧʦʪʦʯʥʘʷ 

(ʙʝʟ ʥʘʩʦʩʘ ʢʨʦʚʠ) 

ɸɺ ʕʂʄʆ  

(pumpless extracorporeal  

lung assist (PECLA)) 

ɺɺ ʕʂʄʆ 

(ʩ ʥʘʩʦʩʦʤ ʢʨʦʚʠ) 

ɺɸ ʕʂʄʆ 

(ʩ ʥʘʩʦʩʦʤ ʢʨʦʚʠ) 

ɺɸɺ ʕʂʄʆ 

(ʩ ʥʘʩʦʩʦʤ ʢʨʦʚʠ) 



ɃȰȲȴ Ɉ ɘɖɆɓɗɕɑɆɓɘɔɑɔɉɎɎ 

×ˤˢ ̏˴˸˻ 
×ˤˤ ̏˴˸˻ 
×ˤˢˤ ̏˴˸˻ 
×ˢˤ ̏˴˸˻ 



ɃȰȲȴ Ɉ ɘɖɆɓɗɕɑɆɓɘɔɑɔɉɎɎ 

Ç ʧʨʝʜʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʘʷ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ       

    ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ/ʣʸʛʦʯʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ; 

Ç ʚʳʧʦʣʥʝʥʠʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʕʂʄʆ 

Ç ʨʘʥʥʷʷ ʠʣʠ ʦʪʜʘʣʸʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʣʸʛʦʯʥʦʛʦ/ʩʝʨʜʝʯʥʦʛʦ  

    ʪʨʘʥʩʧʣʘʥʪʘʪʘ; 

Ç ʦʩʪʨʘʷ ʜʳʭʘʪʝʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚ ʨʘʥʥʝʤ ʠʣʠ ʦʪʜʘʣʝʥʥʦʤ   

    ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ  

Ç ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʜʦʥʦʨʘ ʩʦ ʩʤʝʨʪʴʶ ʤʦʟʛʘ (brain dead donor  

    (BDD)) 

Ç in-vivo ʧʝʨʬʫʟʠʷ ʫ ʜʦʥʦʨʘ ʩ ʦʩʪʘʥʦʚʠʚʰʝʤʩʷ ʩʝʨʜʮʝʤ ʠ   

    ʢʨʦʚʦʦʙʨʘʱʝʥʠʝʤ  ( 

Ç ex-vivo ʧʝʨʬʫʟʠʷ ʠʟʲʷʪʳʭ ʜʦʥʦʨʩʢʠʭ ʦʨʛʘʥʦʚ 



ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ύ ͔ͫͪ͒ͼ͊ 
͔ͨͪ͒ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙ͦͤͤ͊Ύ ˸˽˴ όbridge to heart transplantation (BTT)) - ʕ ˢ 
̏˴˸˻ 
͔͍͙ͨͪ;ͤ͊Ύ ͙͒ͫͺͯͤ͟ͼ͙Ύ ͔͔ͫͪ͒;͎ͤͦͦ ͭͪ͊ͤͫͨ͊ͤͭ͊ͭ͊͡ ς ʕ ˢ ̏˴˸˻  
͔ͦͫͭͪͦ ͔͙͔ͦͭͭͦͪ͗ͤ ͫ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙͙ͫͣ͟ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ς ʕ ˢ ̏˴˸˻ 
͙͙͊ͭͨ;ͤ͊Ύ ͨ ͔͍͙ͤͣͦͤΎ ς ʕ ˤ ̏˴˸˻Σ ˤˢˤ ̏˴˸˻  
 

ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ύ ͖͎͙͟͡ͻ 
͔ͨͪ͒ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙ͦͤͤ͊Ύ ˸˽˴ ͙ ͎͔͊ͦͦ͋ͣͤ͊͘ς ʕ ˤ ̏˴˸˻Σ ˤˢ ̏˴˸˻Σ ˤˢˤ ̏˴˸˻ 
͙͔ͤͭͪ͊ͦͨͪ͊ͼ͙ͦͤͤ͊Ύ ˤˢ ̏˴˸˻  
͙͒ͫͺͯͤ͟ͼ͙Ύ ͖͎ͦ͡;͎ͤͦͦ ͭͪ͊ͤͫͨ͊ͤͭ͊ͭ͊͡ ς ʕ ˤ ̏˴˸˻Σ ˤˢˤ ̏˴˸˻  
 

ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ύ ͔ͨ;͔͙ͤ 
͙͙͊ͭͨ;ͤ͊Ύ ͨ ͔͍͙ͤͣͦͤΎ ς ʕ ˤ ̏˴˸˻ 
˥͔ͨ͊ͭͦͨͯ͡Έͣͦͤ͊ͪͤ·͚ ͫ ͙ͤ͒ͪͦͣ ς ʕ ˤ ̏˴˸˻ 
 



ʕʂʄʆ ʚ ʌɻʋ ʌʅʎ ʊʠʀʆ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɺ. ʀ. ʐʫʤʘʢʦʚʘ (2011-2016 ʛ. ʛ.) 

ʧʨʝʜʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʘʷ 

ʄʇʂ  

(n=142) 

ʜʠʩʬʫʥʢʮʠʷ ʩʝʨʜʝʯʥʦʛʦ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ  

(n=65) 

ʧʦʩʪʢʘʨʜʠʦʪʦʤʥʘʷ ʉʅ  

(n=4) 

cʝʨʜʝʯʥʦ-ʣʸʛʦʯʥʘʷ ʨʝʘʥʠʤʘʮʠʷ  

(n=5) 

ʆɼʅ/ʍɼʅ  

(n=14) 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʣʸʛʢʠʭ  

(n=13) 

n = 243 



ʕʂʄʆ  ʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʩʝʨʜʮʘ 

Ç ʧʨʝʜʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

Ç ʧʝʨʚʠʯʥʘʷ/ʨʘʥʥʷʷ ʜʠʩʬʫʥʢʮʠʷ ʩʝʨʜʝʯʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

Ç ʭʨʦʥʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ ʩʝʨʜʝʯʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ (ʤʦʩʪ ʢ  

    ʨʝʪʨʘʥʩʧʣʘʥʪʘʮʠʠ) 

Ç ʆɼʅ (ʧʥʝʚʤʦʥʠʠ) 

×ˤˢ ̏˴˸˻ όͼ͔ͤͭͪ͊͡Έͤ͊Ύ/͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ͊ͤ͟Ό͡Ύͼ͙Ύύ 

×ˤˤ ̏˴˸˻ 
×ˤˢˤ ̏˴˸˻ 



2000-2009 ʛ. ʛ. 
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Spanish National Heart Transplant Registry 

Barge-Caballero E. et al. Impact of short-term mechanical circulatory support with extracorporeal 

devices on postoperative outcomes after emergency heart transplantation: data from a multi-

institutional Spanish cohort. // Int J Cardiol 2014; 176: 86-93.  

ʚʨʝʤʝʥʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʝʨʝʜ ʊʉ  



͔ͣͻ͙͊ͤ;͔ͫ͊͟Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͍ͪͦͦͦ͋ͪ͊͟΅͔͙ͤΎ 
͔͔ͨͪ͒ ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙͔͚ ͔ͫͪ͒ͼ͊ 

͔͙͔ͤͨͪͦ͒ͦ͗ͭ͡͡Έͤ͊Ύ 
(temporary mechanical circulatory 

support) 

͎͙͍ͨͪͦͦͤͪͦ͊ͤͤ͊͡Ύ 
(permanent mechanical 

circulatory support) 

Á ʕ ˢˣ˴ 
Á RVAD, LVAD, BiVAD   
   (ͼ͔͙ͤͭͪͺͯ͗ͤ·͚ ͤ͊ͫͦͫύ 

Á Impella 2.5 L, 5.0 L 
Á Pulscath 
Á TandemHeart  

Á ʕ ˢ ̏˴˸˻ 

Á LVAD 
 (ͨ͊ͪ͊ͦͪͨͦͪ͊͟͡Έͤ·͚  ͨͯ͡Έ͙ͫͪͯΌ΅͙͚ Τ 
͙͙͔ͣͨ͊ͤͭͪͯͣ͡·͚ ͔͍͚ͦͫͦ ͙͙͡ ͼ͔͙ͤͭͪͺͯ͗ͤ·͚ ͤ͊ͫͦͫ) 

Á BiVAD 
(ͨ͊ͪ͊ͦͪͨͦͪ͊͟͡Έͤ·͚  ͨͯ͡Έ͙ͫͪͯΌ΅͙͚ Τ 
͙͙͔ͣͨ͊ͤͭͪͯͣ͡·͚ ͔͍͚ͦͫͦ ͙͙͡ ͼ͔͙ͤͭͪͺͯ͗ͤ·͚ ͤ͊ͫͦͫ 

Á TAH (Total Artificial Heart)  



͔ͣͻ͙͊ͤ;͔ͫ͊͟Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͍ͪͦͦͦ͋ͪ͊͟΅͔͙ͤΎ 

Profile 1 Critical cardiogenic shock 

Profile 2 Progressive decline 

Profile 3 Stable but inotrope-dependent 

Profile 4 Resting symptoms 

Profile 5 Exertion intolerant 

Profile 6 Exertion limited 

Profile 7 Advanced NYHA III 

Interagency registry for mechanically assisted circulatory support (INTERMACS ) 
levels 

͍͔͔ͪͣͤͤ͊Ύ ˸˽˴ 
(ˤˢ ̏˴˸˻) 

͎͙͍ͨͪͦͦͤͪͦ͊ͤͤ͊͡Ύ ˸˽˴ 



Ç  ɔɘɐɖɡɘɆɥ ɎɑɎ ɝɖɋɗɐɔɌɓɆɥ (ɕəɓɐɜɎɔɓɓɆɥ) ɒɋɘɔɊɎɐɆ  
    ɐɆɓɤɑɥɜɎɎ  
Ç ɗɔɛɖɆɓɋɓɎɋ ɎɓɘɆɐɘɓɔɏ ɉɖəɊɓɔɏ ɐɑɋɘɐɎ Ɏ ɕɔɑɔɗɘɎ    
    ɕɋɖɎɐɆɖɊɆ  
Ç  ɣɚɚɋɐɘɎɈɓɡɏ ɒɋɘɔɊ ȷȶȱ  
Ç  ɔɘɗəɘɗɘɈɎɋ ɖɎɗɐɆ ɈɔɍɊəɞɓɔɏ Ɏ ɒɆɘɋɖɎɆɑɢɓɔɏ ɣɒɇɔɑɎɎ Ɉ  
     ɐɔɖɔɓɆɖɓɡɋ ɗɔɗəɊɡ, ɗɔɗəɊɡ ɉɔɑɔɈɓɔɉɔ ɒɔɍɉɆ  
Ç  ɈɔɍɒɔɌɓɔɗɘɢ ɖɆɓɓɋɏ ɕɔɗɑɋɔɕɋɖɆɜɎɔɓɓɔɏ ɆɐɘɎɈɎɍɆɜɎɎ 
Ç  ɒɋɓɢɞɎɏ ɖɎɗɐ ɎɓɚɋɐɜɎɔɓɓɡɛ ɔɗɑɔɌɓɋɓɎɏ 
Ç  ɒɋɓɋɋ ɘɖɆɈɒɆɘɎɝɓɆɥ ɒɋɘɔɊɎɐɆ ɊɋɐɆɓɤɑɥɜɎɎ  
 

ɕɖɋɎɒəɟɋɗɘɈɆ 

ɕɋɖɎɚɋɖɎɝɋɗɐɆɥ ȨȦ ɃȰȲȴ ï ɒɋɘɔɊ ɒɋɛɆɓɎɝɋɗɐɔɏ 
ɕɔɊɊɋɖɌɐɎ ɐɖɔɈɔɔɇɖɆɟɋɓɎɥ ɕɋɖɋɊ 

ɘɖɆɓɗɕɑɆɓɘɆɜɎɋɏ ɗɋɖɊɜɆ 



ʧʨʝʜʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʘʷ 

ɺɸ ʕʂʄʆ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ: 

ɺɸ ʕʂʄʆ+ʀʂ 

ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʘʷ 

ɺɸ ʕʂʄʆ 

Ç ɐɔɖɖɋɐɜɎɥ ɕɋɖɈɎɝɓɔɏ ɊɎɗɚəɓɐɜɎɎ ɗɋɖɊɋɝɓɔɉɔ ɘɖɆɓɗɕɑɆɓɘɆɘɆ 
Ç ȸȷ ɔɘ ɊɔɓɔɖɔɈ ɗ ɖɆɗɞɎɖɋɓɓɡɒɎ ɐɖɎɘɋɖɎɥɒɎ 

ɺɸ ʕʂʄʆ 

ɸʀʂ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʣʠ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ  ʠ/ʠʣʠ ʛʘʟʦʦʙʤʝʥʘ 



ɕɋɖɎɚɋɖɎɝɋɗɐɆɥ ȨȦ ɃȰȲȴ ï ɒɋɘɔɊ ɒɋɛɆɓɎɝɋɗɐɔɏ 
ɕɔɊɊɋɖɌɐɎ ɐɖɔɈɔɔɇɖɆɟɋɓɎɥ ɕɋɖɋɊ 

ɘɖɆɓɗɕɑɆɓɘɆɜɎɋɏ ɗɋɖɊɜɆ 

Ç ɈɡɕɔɑɓɋɓɎɋ ȸȷ Ɉ ɗɖɔɐɎ Ɋɔ 1-3 ɓɋɊɋɑɢ 
Ç ɎɞɋɒɎɥ ɓɎɌɓɋɏ ɐɔɓɋɝɓɔɗɘɎ 
Ç ɊɋɐɔɒɕɖɋɗɗɎɥ ɑɋɈɡɛ ɔɘɊɋɑɔɈ ɗɋɖɊɜɆ 
Ç ɓɋɖɆɈɓɔɒɋɖɓɔɗɘɢ ɔɐɗɎɉɋɓɆɜɎɎ  
Ç ɎɒɒɔɇɎɑɎɍɆɜɎɥ ɕɆɜɎɋɓɘɔɈ 
Ç əɛɔɊ ɍɆ ɒɋɗɘɔɒ ɐɆɓɤɑɥɜɎɎ 
Ç ɘɖɔɒɇɔɜɎɘɔɕɋɓɎɥ 
Ç ɉɋɒɔɗɘɆɍ Ɉɔ Ɉɖɋɒɥ ȸȷ 
Ç ɕɔɗɘɊɋɐɆɓɤɑɥɜɎɔɓɓɡɋ ɔɗɑɔɌɓɋɓɎɥ (ɉɋɒɆɘɔɒɆ,  

     ɆɓɋɈɖɎɍɒɆ, ɓɎɗɛɔɊɥɟɎɏ Ɏ ɈɔɗɛɔɊɥɟɎɏ ɘɖɔɒɇɔɍ Ɏ ɘ. ɕ.) 



͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ˤˢ ̏˴˸˻ ͯ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 
͔ͪͼ͙͙͔͍ͨͤͭͦ ͔ͫͪ͒ͼ͊ (n=142) 

͔͊ͨͪ͡Έ нлмм  - ͤ ͊;͊ͦ͡ ͎ͨͪͦͪ͊ͣͣ· ͔ͨͪ͒ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙͎ͦͤͤͦͦ ͙͔͔͙ͨͪͣͤͤΎ ˤˢ ̏˴˸˻ 
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͔͙ͨͪͺ͔͙ͪ;͔͙͚ͫ͟ ͍͔ͤͦͤ͘·͚ ͔͔͊ͭͭͪ͟ у ͙͙͡ мл Fr 

ʚʝʥʦʟʥʘʷ  ʢʘʥʶʣʷ 23 F 

ʘʨʪʝʨʠʘʣʴʥʘʷ  ʢʘʥʶʣʷ 15 F 

͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ˤˢ ̏˴˸˻ ͯ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 
͔ͪͼ͙͙͔͍ͨͤͭͦ ͔ͫͪ͒ͼ͊ (n=142) 

ʦʪʢʨʳʪʘʷ ʤʝʪʦʜʠʢʘ ʢʘʥʶʣʷʮʠʠ 25,5% (n=36)  



ʙʝʜʨʝʥʥʘʷ ʘʨʪʝʨʠʷ 

(ʨʝʪʨʦʛʨʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ) 

ʙʝʜʨʝʥʥʘʷ ʘʨʪʝʨʠʷ 

(ʘʥʪʝʨʦʛʨʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ) ʙʝʜʨʝʥʥʘʷ ʚʝʥʘ 

(ʘʥʪʝʨʦʛʨʘʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ) 

͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ˤˢ ̏˴˸˻ ͯ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 
͔ͪͼ͙͙͔͍ͨͤͭͦ ͔ͫͪ͒ͼ͊ (n=142) 

ʧʫʥʢʮʠʦʥʥʘʷ ʤʝʪʦʜʠʢʘ ʢʘʥʶʣʷʮʠʠ 74,5% (n=105)  



cʦʩʫʜʠʩʪʳʡ ʢʘʪʝʪʝʨ 14 G 

ʚʝʥʦʟʥʘʷ  ʢʘʥʶʣʷ 23 F 

ʘʨʪʝʨʠʘʣʴʥʘʷ  ʢʘʥʶʣʷ 15 F 

͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ˤˢ ̏˴˸˻ ͯ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 
͔ͪͼ͙͙͔͍ͨͤͭͦ ͔ͫͪ͒ͼ͊ (n=142) 

ʧʫʥʢʮʠʦʥʥʘʷ ʤʝʪʦʜʠʢʘ ʢʘʥʶʣʷʮʠʠ 74,5% (n=105)  



.ʕ .˴, 25 ͡ Φ, ˨ ˴˸˽Φ ˻͔͙͍ͨͪͪͦ͊ͤͤ·͚ ͊ͦͪͭ͊͡Έͤ·͚ 
ͨͦͪͦ͟Φ ˤ˽˿Φ ˨͍͍ͯͫͭͦͪ;͊ͭ·͚ ˢ˴Φ 

˹͔͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ˢ˴Φ ˿κͨ ˽ˢ˴ ͦͭ нлмм ͎Φ 
˻͙͔ͭͤͦͫͭ͡Έͤ͊Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ˸˴ ͙ ́˴Φ 
˶͖͎ͦ;ͤ͊Ύ ͎͙͔͔͙ͨͪͭͤ͘Ύ м ͫͭΦ ˹˴ н͋Φ ̅˴оΦ ͔ͨͪ˻́˿ 

ˤˢ ̏˴˸˻ (7 ͒ ͔͚ͤ)  

͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ˤˢ ̏˴˸˻ ͯ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 
͔ͪͼ͙͙͔͍ͨͤͭͦ ͔ͫͪ͒ͼ͊ (n=142) 

͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ˤˢ ̏˴˸˻  ͔͔ͨͪ͒ ˻́˿  -  у ; - 40 (7,1Ñ0,) ͫ ͯͭͦ͟ 

32,7
38,1
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0-3 ʩʫʪ.4-7 ʩʫʪ.8-14 ʩʫʪ.15-21 ʩʫʪ.> 3 ʥʝʜ.

ʢʦʣ-ʚʦ (%)



ˤˢ ̏˴˸˻ 
(͔ͦͫͦ͋ͤͤͦ ͙ͨͪ ͔͙ͨͪͺ͔͙ͪ;͔͚ͫͦ͟ ͔͙͔ͣͭͦ͒͟ 

͊ͤ͟Ό͡Ύͼ͙͙)  

͎ͨͦͫͭͤ͊ͪͯ͊͘͟ ҧ 
͔͎ͨͪ͒ͤ͊ͪͯ͊͘͟ ҧ 
͙͔ͫͦͪ͊ͭͭ͟͡Έͤ͊Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͙ͣͦ͊ͪ͒͊͟Ҩ 
ά͘ ͊ͪ͟·ͭ·͚έ ͊ͦ ͪͭ͊͡Έͤ·͚ ͊ͨ͊ͤ͟͡ 
͊ͦͪͭ͊͡Έͤ͊Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ 
͔͔͍ͤ͊͒͊ͭͤ͟·͚ ͍͔ͤͦͤ͘·͚ ͔͒ͪͤ͊͗ 
  

ͦ͋Ά͖ͣͤ͊Ύ ͔͔͎ͨͪͪͯ͊͘͟ ˶˽/˶  ˬ
 

͖ͦͭ͟ ͖͎͙͟͡ͻ/͖͎ͦ͡;͔ͤͦ ͍͔ͪͦͦͭ͟;͔͙͔ͤ   
 

ͺ͔͔ͤͦͣͤ ͊ͪ͘͟·͎ͭͦͦ 
͊ͦͪͭ͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡ 

̅ˮ ˶ˬ 7% 

ͺ͔͔ͤͦͣͤ ͎ͫͨͦͤͭ͊ͤͤͦͦ 
͙͍͙ͦͤͭͪ͊ͫͭͪͦ͊ͤ͟Ύ ˶ˬ 



͔ͭͪ͊ͤͫͫͨͭ͊͡Έͤ͊Ύ ͙͎͊͡  

͙ͤͭͪͦ͒ΈΌ͔ͫͪ 
͙͒͊ͭ͊ͭͦͪ͡ 

J-ͦ͋ͪ͊ͤ͘·͚         ͍͙ͨͪͦͦ͒ͤ͟  

͍͔ͤͦͤ͊͘Ύ ̏˴˸˻ ͊ͤ͟Ό͡Ύ 

;͔ͪͫͦ͗ͤ͊͟Ύ ͭ ͪ͊ͤͫͺ͔ͣͦͪ͊͡Έͤ͊Ύ ͟ ͊ͤΌ͡Ύͼ͙Ύ ͡ ͔͍͎ͦͦ ͔͔͙ͨͪ͒ͫͪ͒Ύ  (n=34)  



͔ͭͪ͊ͤͫͫͨͭ͊͡Έͤ͊Ύ ͨͯͤ͟ͼ͙Ύ ͔͍͎ͦͦ͡ ͔͔͙ͨͪ͒ͫͪ͒Ύ 

;͔ͪͫͦ͗ͤ͊͟Ύ ͭ ͪ͊ͤͫͺ͔ͣͦͪ͊͡Έͤ͊Ύ ͟ ͊ͤΌ͡Ύͼ͙Ύ ͡ ͔͍͎ͦͦ ͔͔͙ͨͪ͒ͫͪ͒Ύ  (n=34)  

ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2526880 

ñʩʧʦʩʦʙ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʟʛʨʫʟʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ 

ʤʝʤʙʨʘʥʥʦʡ ʦʢʩʠʛʝʥʘʮʠʠò 



˶˽ ͔͒ͪͤ͊͗ͤ͊Ύ ͊ͤ͟Ό͡Ύ 

˶  ˽˽  ˽͔͡ ͍͔͔ͦͨͪ͒ͫͪ͒ͤ͊Ύ͔͒ͪͤ͊͗ͤ͊Ύ ͊ͤ͟Ό͡Ύ

˶˽

˽˽

;͔ͪͫͦ͗ͤ͊͟Ύ ͭ ͪ͊ͤͫͺ͔ͣͦͪ͊͡Έͤ͊Ύ ͟ ͊ͤΌ͡Ύͼ͙Ύ ͡ ͔͍͎ͦͦ ͔͔͙ͨͪ͒ͫͪ͒Ύ  (n=34)  



ɺɸ ʕʂʄʆ ʠ ʜʨʝʥʠʨʦʚʘʥʠʝ ʃɾ (n=6)  



͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ˤˢ ̏˴˸˻ ͊͟͟ ͔ͣͭͦ͒ ͔͔ͫͪ͒;ͤͦ-
͖͎ͦ͡;͚ͤͦ ͔͙ͪ͊ͤͣ͊ͼ͙͙ ͯ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 

͔ͪͼ͙͙͔͍ͨͤͭͦ ͔ͫͪ͒ͼ͊ 

˾͔ͼ͙͙͔ͨͤͭ ˽Φ ˤΦ ˹ΦΣ ро ͎Φ ͙΄͔͙ͣ;͔ͫ͊͟Ύ 
͙͙͙͊ͪ͒ͦͣͦͨ͊ͭ͟ΎΣ  ˮ˴˸˽Φ ˿͔͔ͪ͒;ͤͦ-͖͎ͦ͡;ͤ͊Ύ 
͔͙ͪ͊ͤͣ͊ͼ͙Ύ му ͙ͣͤ. 

͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ˤˢ ̏˴˸˻ ͔͔ͨͪ͒ ˻́˿ ς пп ; 
ˣΦ ˸Φ ˤΦΣ нр ͔ͭ͡Σ ͔͙ͨͪͨ͊ͪͭ͊͡Έͤ͊Ύ  
͙͙͙͊ͪ͒ͦͣͦͨ͊ͭ͟ΎΦ ˿͔͔ͪ͒;ͤͦ-͖͎ͦ͡;ͤ͊Ύ 
͔͙ͪ͊ͤͣ͊ͼ͙Ύ ор ͙ͣͤ 

͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ˤˢ ̏˴˸˻ ͔͔ͨͪ͒ ˻́˿ ς мл ͔͚͒ͤ 



͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ˤˢ ̏˴˸˻ ͙ͨͪ ͎͍͔ͨͦ͒ͦͭͦ͟ ͙ 
͍·͔͙͙ͨͦͤͤ͡ ́˿ ͯ ͔͔͚͒ͭ  όn=2) 



× ͫ ͍͔͍͔͔͔ͦͪͣͤͤͦ ͤ͊;͊ͦ͡ ͍͎͔ͫͨͦͣͦ͊ͭ͡Έ͎ͤͦͦ ͍ͪͦͦͦ͋ͪ͊͟΅͔͙ͤΎ 
× ͨ ͔͙ͪͺ͔͙ͪ;͔ͫ͊͟Ύ ͔͙ͣͭͦ͒͊͟ ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ύ ˤˢ ̏˴˸˻ 
× ͨ ͯͤ͟ͼ͙ͦͤͤ͊Ύ ͔͙ͣͭͦ͒͊͟ ͊ͤ͟Ό͡Ύͼ͙͙ 
× ͪ ͊ͤͤΎΎ ͙͍͙͊ͭ͊͘͟ͼ͙Ύ ͔ͨͦͫ͡ ͤ͊;͊͊͡ ˤˢ ̏˴˸˻ 
× άͪ ͊ͯͣͤ͊͘Ύέ ͎͙ ͎ͨͦͦ͊ͯ͟͡Ύͼ͙Ύ όˢˤ˿˴ мол-мрл ͔ͫ͟ύ 
× ͦ ͋Ά͖ͣͤ͊Ύ ͫͦͪͦͫͭ͟Έ ͍ͪͦͦͭͦ͊͟͟ рл-тр҈ ͦͭ ͎͒ͦ͗ͤͦͦ͡ ˸˻˴ 
× ͨ ͪͦͺ͙͙͊ͭ͊͟͟͡ ͦ͋Ά͖͚ͣͤͦ ͔͔͎͙ͨͪͪͯ͘͟ ͔͍͡·ͻ ͔͍ͦͭ͒ͦ͡ ͔ͫͪ͒ͼ͊ 
× ;͔͔ͪͫͦ͗ͤͦ͟ ͍͔͔ͭͪ͊ͤͫͤͦͤͦ͘ ͔͙͍͙͔͒ͪͤͪͦ͊ͤ ͔͍͎ͦͦ͡ ͔͔͙͔ͨͪ͒ͫͪ͒ 
× ͨ ͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡ 
× ͨ ͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ ͔ͦͪͪ͟͟ͼ͙Ύ ͙͎ͨͦͦͪ͊ͤͤ͡·ͻ ͤ͊ͪͯ΄͔͙͚ͤ  
 

͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ˤˢ ̏˴˸˻ ͯ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 
͔ͪͼ͙͙͔͍ͨͤͭͦ ͔ͫͪ͒ͼ͊ 



T.E., 25 ͡ Φ, ͨ ͔͙ͪͨ͊ͪͭ͊͡Έͤ͊Ύ  
͙͙͙͊ͪ͒ͦͣͦͨ͊ͭ͟Ύ, ˿˶˾ (12 
͙ͣ)ͤ, ͔ͨͪ˻́˿ ˤˢ ̏˴˸˻ 
+͒ ͔ͪͤ͊͗ ˶˽ (6 ͒ ͔͚ͤ)  

  

T.E., 25 ͡ Φ,  
4 ͣ ͔ͫΎͼ͊ ͔ͨͦͫ͡ ˻́˿ 
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5.1% 
17.5% 

20.6% 

˻́˿  2011 ς ͫ ͔ͤͭΎ͋ͪΈ 2016 (n=500) 

129  (24,4%) ˻ ́˿ ͔ͨͦͫ͡ ˤˢ ̏˴˸˻   

͔͊ͨͪ͡Έ нлмм  - ͤ ͊;͊ͦ͡ ͎ͨͪͦͪ͊ͣͣ· ͔ͨͪ͒ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙͎ͦͤͤͦͦ ͙͔͔͙ͨͪͣͤͤΎ ˤˢ ̏˴˸˻ 

19.8% 

41.7% 

31.5% 



1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

0
9

.2
0

1
6

1
7

14
8

14
9 6 4 6 6 5 7 9

3 5 2 3 3
8 10

15

28
37 40

63

102
96

103
96

2008-2015 ʛ.ʛ. - 483 ʧʝʨʝʩʘʜʢʠ ʩʝʨʜʮʘ ʩʦ ʩʨʝʜʥʝʡ 

ʛʦʩʧʠʪʘʣʴʥʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ 8,6% 

1986-2007 ʛ.ʛ. - 130 ʧʝʨʝʩʘʜʦʢ ʩʝʨʜʮʘ ʩʦ ʩʨʝʜʥʝʡ 

ʛʦʩʧʠʪʘʣʴʥʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ 30% 

 ˶ ͔ͭ͊͡ΈͤͦͫͭΈ ͍ ͔͙ͨͪͦ͒ ͙͙ͦ͗͒͊ͤΎ ͎͒ͦͤͦͪͫͦͦ͟ 
͔ͫͪ͒ͼ͊ ͔ͯͣͤΈ΄͙͊ͫ͡Έ ͍ 11 ͪ͊͘ 

   
    ̉ ͙ͫͦ͡ ͨ͊ͼ͙͔͍ͤͭͦ            
͍ ͙͔ͫͭ͡ ͙͙ͦ͗͒͊ͤΎ 

͍͔͙ͯ͡;͙ͦͫ͡Έ ͍ 6Σн ͪ͊͊͘ 
 

n=710 

ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ύ ͔ͫͪ͒ͼ͊ ό̅˹̇́ˮ˻ 
͙ͣΦ ͔͙͊͊͒ͣ͊͟͟ ˤΦ ˮΦ ͍̊ͯͣ͊ͦ͊͟ύ 



ˤˢ ̏˴˸˻ ͙ͨͪ ͔͍͙ͨͪ;͚ͤͦ/͔͚ͪ͊ͤͤ ͙͒ͫͺͯͤ͟ͼ͙͙ 
͔͔ͫͪ͒;͎ͤͦͦ ͭͪ͊ͤͫͨ͊ͤͭ͊ͭ͊͡  

×ˤˢ ̏˴˸˻ όͼ͔ͤͭͪ͊͡Έͤ͊Ύ ͊ͤ͟Ό͡Ύͼ͙Ύύ 

×ˤˢ ̏˴˸˻ ό͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ͊ͤ͟Ό͡Ύͼ͙Ύύ 

×ˤˢ ̏˴˸˻ όͼ͔ͤͭͪ͊͡Έͤ͊Ύ Ҧ ͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ͊ͤ͟Ό͡Ύͼ͙Ύύ 
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n

ʄʇʂ ʫ 72 (13,6%) ʠʟ 529 ʨʝʮʠʧʠʝʥʪʦʚ ʩʝʨʜʮʘ (2011-2016 ʛ. ʛ.) 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʄʇʂ  - 5,7Ñ0,9 ʩʫʪʦʢ  

ʣʝʪʘʣʴʥʦʩʪʴ ï 23,4% (n=18) 



ʢʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 

˽͊ͼ͙͔ͤͭ: ˴ . x . ˩ . 54 ͎ . 
˴͙͙ͤ͡;͔͙͚ͫ͟ ͙͎͒͊ͤͦ͘: 
˿ͦͫͭͦΎ͙͔ͤ ͔ͨͦͫ͡ 
͙ͦͪͭͦͭͦͨ;͔͚ͫͦ͟ 
ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙͙ ͔ͫͪ͒ͼ͊ ͦ ͭ
22.06.13͎ . 
ˣ͙͙͙ͪ͊͒͊ͪͭͣ;͔ͫ͊͟Ύ 
͙͒ͫͺͯͤ͟ͼ͙Ύ ͙͍͎ͫͤͯͫͦͦͦ ͯ͊͘͡. 
˹ ˴ 1. ̅ 1˴-2 ͨ ͦ NYHA. C/ͨ  
͙ͣͨ͊ͤͭ͊͡ͼ͙͙ ̏˴˿. 
ˤ͔ͤ͋ͦ͡Έ͙ͤ;ͤ͊Ύ 
͔͍ͦͫͭͦͪͦͤͤ͡ΎΎ 
͙͔͔͍ͤ͗ͤ͒ͦ͊͡Ύ ͔͍͙ͨͤͣͦͤΎ. 
˨  ˹3ͫ.ͭ 

͔ͪ͊͒͘͡Έͤ͊Ύ ͟ ͊ͤΌ͡Ύͼ͙ΎΥ 
Ç ͨ ͍ͪ͊͊Ύ ͔͔͋͒ͪͤͤ͊Ύ ͍͔ͤ͊ нр F; 
Ç ͨ ͍ͪ͊͊Ύ ͍͔ͤͯͭͪͤͤΎΎ Ύ͖ͪͣͤ͊Ύ ͍͔ͤ͊ нм F; 

͍͙͔͙ͦ͋ͯ͒ͭ͘͡ ͔͍͙͙ͨͤͣͦͤΥ  ͔͍ͨͤͣͦͼ͙ͫͭ͊ ͙ ͼ͙͔͎͍͙ͭͦͣ͊ͦͪͯͫ͡ 



ˤˢ ̏˴˸˻ ͊͟͟ ͔͍ͫͪ͒ͫͭͦ ͙͙ͫͭ͊͋͊͘͡ͼ͙͙ ͙͔͚ͫͫͭͣͤͦ 
͎͔͙͙͙ͣͦ͒ͤ͊ͣ͟ ͯ ͔͔ͫͪ͒;ͤ·ͻ ͍͒ͦͤͦͪͦ ͫͦ ͔ͫͣͪͭΈΌ 

͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘  

Yang HY, Lin CY, Tsai YT, Lee CY, Tsai CS. 

 Experience of heart transplantation from hemodynamically unstable brain-

dead donors with extracorporeal support. 

Clin Transplant. 2012 Jan 26.  

National Defense Medical Center, Taipei, Taiwan 

5 ʜʦʥʦʨʦʚ ʩ ʮʠʨʢʫʣʷʪʦʨʥʦʡ ʧʦʜʜʝʨʞʢʦʡ  ɺɸ ʕʂʄʆ 

3 ʆʊʉ 

4 ʆʊʊʇ 

9 ɸʊʊʇ 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yang%20HY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lin%20CY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsai%20YT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20CY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsai%20CS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/22280372


Ç ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʛʘʟʦʦʙʤʝʥʥʦʡ ʬʫʥʢʮʠʠ ʣʸʛʢʠʭ ʠ/ʠʣʠ  

    ʩʠʩʪʝʤʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ  ʥʘ ʵʪʘʧʝ ʦʞʠʜʘʥʠʷ ʊʃ  

Ç ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ  

Ç ʢʦʨʨʝʢʮʠʠ ʛʨʫʙʳʭ ʥʘʨʫʰʝʥʠʡ ʛʘʟʦʦʙʤʝʥʥʦʡ ʬʫʥʢʮʠʠ ʣʝʛʦʯʥʦʛʦ  

    ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʠ/ʠʣʠ ʩʠʩʪʝʤʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ   

×ˤˢ ̏˴˸˻ 
×ˤˤ ̏˴˸˻ 
×ˤˢˤ ̏˴˸˻ 
×ˢˤ ̏˴˸˻ 

ɃȰȲȴ Ɏ ɘɖɆɓɗɕɑɆɓɘɆɜɎɥ ɑɦɉɐɎɛ 



ɃȰȲȴ ɐɆɐ ɒɔɗɘ ɐ  ɘɖɆɓɗɕɑɆɓɘɆɜɎɎ ɑɦɉɐɎɛ 

- ʦʪ 1,3 ʜʦ 8% ʨʝʮʠʧʠʝʥʪʦʚ ʣʸʛʢʠʭ 

- ʩʪʨʘʪʝʛʠʷ ñʘʤʙʫʣʘʪʦʨʥʦʛʦò  ʕʂʄʆ  

×ˤˢ ̏˴˸˻ 
×ˤˤ ̏˴˸˻ 
×ˤˢˤ ̏˴˸˻ 
×ˢˤ ̏˴˸˻ 

ʣʝʪʘʣʴʥʦʩʪʴ ʚ ʣʠʩʪʝ ʦʞʠʜʘʥʠʷ ʊʃ ʦʪ  20 ʜʦ 30%  

ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʣʸʛʢʠʭ ʠ/ʠʣʠ  ʩʠʩʪʝʤʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ 



ɃȰȲȴ ɐɆɐ ɒɔɗɘ ɐ  ɘɖɆɓɗɕɑɆɓɘɆɜɎɎ ɑɦɉɐɎɛ 

ñʘʤʙʫʣʘʪʦʨʥʘʷò  ʕʂʄʆ ʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʝʮʠʧʠʝʥʪʘ ʣʸʛʢʠʭ 



ɗɆɒɔɕɔɘɔɝɓɆɥ ɃȰȲȴ ɐɆɐ ɒɔɗɘ ɐ  
ɘɖɆɓɗɕɑɆɓɘɆɜɎɎ ɑɦɉɐɎɛ 

 s ˤ ̏˴˸˻ 
ʧʦ ʩʭʝʤʝ ñʙʝʜʨʝʥʥʘʷ ʘʨʪʝʨʠʷ ï ʙʝʜʨʝʥʥʘʷ ʚʝʥʘò 

 ͫ ͊ͣͦͨͦͭͦ;ͤ͊Ύ  ̏˴˸˻ 

ʧʦ ʩʭʝʤʝ ñʣʸʛʦʯʥʘʷ ʘʨʪʝʨʠʷ ï ʣʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝò 

- ʩʦʭʨʘʥʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʜʳʭʘʥʠʷ 

- ʢʦʨʨʝʢʮʠʷ ʛʧʝʨʢʘʧʥʠʠ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʘʮʠʜʦʟʘ 

- ʜʦ 140 ʩʫʪʦʢ [Bartosik W. et al., 2011] 

(pulmonary artery to left atrium ECLS) 

- ʰʫʥʪʠʨʦʚʘʥʠʝ å 50% ʄʆʂ 

- ʩʥʠʞʝʥʠʝ ʧʦʩʪʥʘʛʨʫʟʢʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʩʯʢʘ 

- ʨʝʛʨʝʩʩ ʧʨʘʚʦʞʝʣʫʜʦʯʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ  

- ʫʣʫʯʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʦʢʩʠʛʝʥʘʮʠʠ 

[de Perrot M. et al., 2011 (n=4)] 



Wigfield CH, Lindsey JD, Steffens TG, Edwards NM, Love RB. Early institution of 

extracorporeal membrane oxygenation for primary graft dysfunction after lung 

transplantation improves outcome. //J Heart Lung Transplant. 2007 Apr;26(4):331-338. 

ɃȰȲȴ ɕɖɎ ɕɋɖɈɎɝɓɔɏ ɊɎɗɚəɓɐɜɎɎ 
ɑɦɉɔɝɓɔɉɔ  ɘɖɆɓɗɕɑɆɓɘɆɘɆ 

Ғ у% ʨʝʮʠʧʠʝʥʪʦʚ ʣʸʛʢʠʭ ʥʫʞʜʘʶʪʩʷ ʚ ʕʂʄʆ ʚ ʨʘʥʥʝʤ 
ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ  

http://www.ncbi.nlm.nih.gov/pubmed?term=Wigfield%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=17403473
http://www.ncbi.nlm.nih.gov/pubmed?term=Lindsey%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=17403473
http://www.ncbi.nlm.nih.gov/pubmed?term=Steffens%20TG%5BAuthor%5D&cauthor=true&cauthor_uid=17403473
http://www.ncbi.nlm.nih.gov/pubmed?term=Edwards%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=17403473
http://www.ncbi.nlm.nih.gov/pubmed?term=Love%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=17403473
http://www.ncbi.nlm.nih.gov/pubmed/17403473


Ç ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʥʘʨʫʰʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ (ʥʠʟʢʠʡ ʩʝʨʜʝʯʥʳʡ 

ʚʳʙʨʦʩ) ï ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʆʇʅ ʠ ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

Ç ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 100% ʩʣʫʯʘʝʚ ʚʳʧʦʣʥʝʥʠʷ ʊʃ ʚ ʫʩʣʦʚʠʷʭ ʀʂ/ɺɸ ʕʂʄʆ 

Ç ʦʪʸʢ ʧʝʨʚʦʛʦ ʣʸʛʦʯʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

Ç ñʜʝʪʨʝʥʠʨʦʚʘʥʥʳʡò ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ 

Ç ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʡ ʦʙʲʸʤʥʦʡ ʨʘʟʛʨʫʟʢʠ ʤʘʣʦʛʦ ʢʨʫʛʘ ʧʦʩʣʝ ʊʃ 

Ç ʜʣʠʪʝʣʴʥʘʷ ʢʘʨʜʠʦʪʦʥʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ 

Ç ʭʫʜʰʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʜʠʩʬʫʥʢʮʠʠ ʣʸʛʦʯʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

 

ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ύ ͖͎͙͟͡ͻ ͙ͨͪ ˽˶ˢ˥  



ñʜʝʪʨʝʥʠʨʦʚʘʥʥʳʡò ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 

ʣʸʛʢʠʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʇʃɸɻ 

Ç ʨʝʟʢʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʜʥʘʛʨʫʟʢʠ ʃɾ ʥʘ ʬʦʥʝ ʚʦʟʨʦʩʰʝʡ ʧʦʩʣʝ ʊʃ  

    ʥʘʩʦʩʥʦʡ  ʬʫʥʢʮʠʠ ʇɾ 

Ç ʩʠʩʪʦʣʠʯʝʩʢʘʷ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ ʃɾ 

Ç ñʚʪʦʨʠʯʥʳʡò ʠʣʠ ʢʘʨʜʠʘʣʴʥʳʡ ʦʪʸʢ ʣʸʛʦʯʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

Ç  ʧʨʦʣʦʥʛʠʨʦʚʘʥʠʝ ʀɺʃ (ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʙʨʦʥʭʠʘʣʴʥʦʛʦ  

     ʘʥʘʩʪʦʤʦʟʘ, ʪʨʘʭʝʦʙʨʦʥʭʠʪ, ʧʥʝʚʤʦʥʠʷ) 

Ç ʘʢʪʠʚʥʘʷ ʜʝʛʠʜʨʘʪʘʮʠʷ (ʨʠʩʢ ʧʨʝʨʝʥʘʣʴʥʦʡ ʆʇʅ) 

Ç ʢʘʨʜʠʦʪʦʥʠʯʝʩʢʠʝ ʪʝʨʘʧʠʷ (ʥʘʨʫʰʝʥʠʷ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ) 

  

ʇɾ 

ʃɾ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ɺɸ ʕʂʄʆ 



ʕʂʄʆ (n=13) ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʣʸʛʢʠʭ (n=19) 

Ç ʧʨʝʜʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʛʘʟʦʦʙʤʝʥʘ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

Ç ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

Ç ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʝʧʝʨʬʫʟʠʦʥʥʦʛʦ ʦʪʸʢʘ ʣʸʛʦʯʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

Ç ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʥʘʛʨʫʟʢʘ  ʥʘ  ñʜʝʪʨʝʥʠʨʦʚʘʥʥʳʡò ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ 

Ç ʢʦʨʨʝʢʮʠʷ ʜʠʩʬʫʥʢʮʠʠ ʣʸʛʦʯʥʦʛʦ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

Ç ʨʘʥʥʝʝ ʧʨʝʢʨʘʱʝʥʠʝ ʀɺʃ 

ʌɻɹʋ ʌʅʎʊʠʀʆ ʠʤ. ʘʢʘʜ. ɺ. ʀ. ʐʫʤʘʢʦʚʘ 



Ç ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ɺɸ ʕʂʄʆ ʫ ʜʦʥʦʨʦʚ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʠ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ  ʦʩʪʘʥʦʚʢʦʡ  ʩʝʨʜʮʘ - ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ 

ʧʝʨʬʫʟʠʷ ʩʧʣʘʥʭʥʦʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʝʨʝʜ ʠʟʲʷʪʠʝʤ ʧʝʯʝʥʠ ʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ; 

 

Ç ɺɸ ʠʣʠ ɺɺ ʕʂʄʆ ï ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ/ʠʣʠ ʛʘʟʦʦʙʤʝʥʘ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʝʯʝʥʠ; 

 

Ç ɺɺ ʕʂʄʆ - ʛʨʫʙʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʣʸʛʦʯʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ, ʨʘʟʚʠʚʰʠʭʩʷ  

ʚ ʨʘʥʥʝʤ ʠʣʠ ʦʪʜʘʣʝʥʥʦʤ ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 

ʕʂʄʆ  ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʝʯʝʥʠ 



I  ʅʘʡʜʝʥ ʫʤʝʨʰʠʤ 
ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʦʩʪʘʥʦʚʢʘ ʩʝʨʜʮʘ 
II  ɹʝʟʫʩʧʝʰʥʘʷ ʨʝʘʥʠʤʘʮʠʷ 

III  ʆʞʠʜʘʝʤʘʷ ʦʩʪʘʥʦʚʢʘ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʂʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʦʩʪʘʥʦʚʢʘ ʩʝʨʜʮʘ 
IV  

ʆʩʪʘʥʦʚʢʘ ʩʝʨʜʮʘ ʧʦʩʣʝ ʢʦʥʩʪʘʪʘʮʠʠ ʩʤʝʨʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ 

V 
ʆʩʪʘʥʦʚʢʘ ʩʝʨʜʮʘ ʫ ʧʘʮʠʝʥʪʘ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚ 

ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ 

ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʦʩʪʘʥʦʚʢʘ ʩʝʨʜʮʘ 

˸͙͊͊ͫͭͪͻͭͫ͊͟Ύ ͟ ͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ͒ ͍ͦͤͦͪͦ ͫ  ͤ ͔͋ΈΌ΅͙ͣͫΎ 
͔ͫͪ͒ͼ͔ͣ  

(donor after cardiac death (DCD)) 
 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʥʦʨʦʚ ʪʠʧʘ III ʩ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʚʨʝʤʝʥʝʤ ʦʩʪʘʥʦʚʢʠ ʩʝʨʜʝʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘʠʤʝʥʴʰʠʤʠ ʩʨʦʢʘʤʠ ʪʝʧʣʦʚʦʡ ʠʰʝʤʠʠ 



ʤʝʤʙʨʘʥʥʳʡ 

ʦʢʩʠʛʝʥʘʪʦʨ

ʢʨʦʚʷʥʦʡ 

ʥʘʩʦʩ

ʢʘʨʜʠʦʪʦʤʥʳʡ

ʨʝʟʝʨʚʫʘʨ

ʨʘʟʜʫʚʥʦʡ 

ʙʘʣʣʦʥ

ʪʝʧʣʦʦʙʤʝʥʥʠʢ

ʙʝʜʨʝʥʥʳʡ 

ʘʨʪʝʨʠʘʣʴʥʳʡ ʢʘʪʝʪʝʨ 

ʩ ʨʘʟʜʫʚʥʳʤ ʙʘʣʣʦʥʦʤ

ɺɸ ʕʂʄʆ ʧʨʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʠ ʘʩʠʩʪʦʣʠʯʝʩʢʦʛʦ 

ʜʦʥʦʨʘ 

- 1 ʵʪʘʧ - ʦʩʪʘʥʦʚʢʘ ʩʝʨʜʮʘ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (< 15 ʤʠʥ); 

- 2 ʵʪʘʧ - ʧʨʦʚʝʜʝʥʠʝ ʩʝʨʜʝʯʥʦ-ʣʸʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ (ʀɺʃ, ʨʫʯʥʦʡ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʤʘʩʩʘʞ  

               ʩʝʨʜʮʘ) (< 150 ʤʠʥ); 

- 3 ʵʪʘʧ ï ʥʦʨʤʦʪʝʨʤʠʯʝʩʢʘʷ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ ʧʝʨʬʫʟʠʷ (ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ɺɸ ʕʂʄʆ) (< 4 ʯ); 

- 4 ʵʪʘʧ ï ʬʘʨʤʘʢʦʭʦʣʦʜʦʚʘʷ ʢʦʥʩʝʨʚʘʮʠʷ. 



ˤˢ ̏˴˸˻ ͙ͨͪ ͙ͦͤ͒͟ͼ͙͙͍͙͙ͦͤͪͦ͊ͤ ͙͙͊ͫͫͭͦ͡;͔͎ͫͦͦ͟ ͨ ͔;͖ͤͦ;͎ͤͦͦ 
͒ͦͤͦͪ͊ όͦͨ·ͭ ̅ˣ˥̂ ̅˹̇ ͙́ˮ˻ ͙ ͣΦ ͔͙͊͊͒ͣ͊͟͟ ˤΦ ˮΦ ͍̊ͯͣ͊ͦ͊͟ύ 

ʙʝʜʨʝʥʥʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʢʘʥʶʣʷ

ʙʝʜʨʝʥʥʘʷ ʚʝʥʦʟʥʘʷ ʢʘʥʶʣʷ

ʜʚʫʙʘʣʣʦʥʥʳʡʨʘʟʜʫʚʥʦʡ ʢʘʪʝʪʝʨ 



ɺʝʥʦ-ɺʝʥʦʟʥʘʷ ʕʂʄʆ (ɺɺ ʕʂʄʆ) 

NOVAPORT È TWIN 

double-lumen cannula 22 F 

(Novalung È)  

iLA Membrane Ventilator È 

(Novalung È) 

ʕʂʄʆ ʫ ʨʝʮʠʧʠʝʥʪʦʚ ʧʝʯʝʥʠ 



ɺʝʥʦ-ɺʝʥʦʟʥʘʷ ʕʂʄʆ (ɺɺ ʕʂʄʆ) 

12 ʩʫʪʢʠ ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʝʯʝʥʠ 

7 ʩʫʪʢʠ  ɺɺ ʕʂʄʆ 



ʢʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 

͍͙͔ͦ͋ͯ͒ͭ͘͡Έ ͔͍͙͙ͨͤͣͦͤΥ  ͔͍ͨͤͣͦͼ͙ͫͭ͊ 

4 ʛʦʜʘ ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʬʨʘʛʤʝʥʪʘ ʧʝʯʝʥʠ ʦʪ ʨʦʜʩʪʚʝʥʥʦʛʦ ʜʦʥʦʨʘ 

ʕʂʄʆ ʫ ʨʝʮʠʧʠʝʥʪʦʚ ʧʝʯʝʥʠ 



ʕʂʄʆ ʫ ʨʝʮʠʧʠʝʥʪʦʚ ʧʝʯʝʥʠ 



ʕʂʄʆ ʧʨʠ Ex-ViVO ʧʝʨʬʫʟʠʠ 

ʜʦʥʦʨʩʢʠʭ ʦʨʛʘʥʦʚ 

Gert Jan Pelgrim, et al. Biomed Res Int. 2015;2015:412716. 



ʕʂʄʆ ʧʨʠ Ex-ViVO ʧʝʨʬʫʟʠʠ 

ʜʦʥʦʨʩʢʠʭ ʦʨʛʘʥʦʚ 

J Surg Res. 2013 Jul; 183(1): 75ï83. 



ʕʂʄʆ ʧʨʠ Ex-ViVO ʧʝʨʬʫʟʠʠ 

ʜʦʥʦʨʩʢʠʭ ʦʨʛʘʥʦʚ 

Am J Transplant. 2014 Jun; 14(6): 1400ς1409. 





ʩʧʘʩʠʙʦ ʟʘ ʚʥʠʤʘʥʠʝ 


