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Awad IA , Carter LP , Spetzler RF , Medina M , Williams FC, Jr .  
Clinical vasospasm after subarachnoid hemorrhage: response to 
hypervolemic hemodilution and arterial hypertension . Stroke 
1987 ; 18 (2) : 365 ς 372 . 

ммо ͨ͊ͼ͙͔͍ͤͭͦ 

Ht   33-38%  ͎ ͔ͣͦͭͪ͊ͫͺ͙͙ͯ͘ ͙ ͙͡ 
͍͙͔ͪͦͦͨͯͫ͊ͤ͟͟  

 ̇ ˤ˨ мл-12 mmHg  s ˨ ͙ͫ ͫͭ 160-200 mmHg    (120-

мрл ͔ͤ ͙͙ͨͪ͟͡.) Swann-Ganz  ˨ -˭ 15-18mmHg  

͔͙ͨͪͦͭͤΤ ͪ͊͟ͻͣ͊͡·Τ ͔͒ͫͭͪ͊ͤ͟·Τ 
< 1500ͣ ͡κ͔͒ͤΈΤ      мс ͨ-ͭͦ ͍͒ ͙ͦͨ͊ͣͤ ͙ ͙͡ 
͔͙ͤͦͪ͊͒ͪͤ͊ͤ͡ 

мфут͎ 



нллс͎ 

нл ͔ͭ͡  



ͨ͊ͤ͡ 

Åʕ ͊ͦͫͨ͊ͣ͘͘ ό͍͙͊ͪ͊ͤͭ·ύ 

Åʕ ͊ͦͫͨ͊ͣ͘͘ ͨ ͙ͪ ˿ˢ˴ 

Å3-˹ ͔͙ͭͪ͊ͨΎ ό͍͙ͦ͋ͦͫͤͦ͊ͤΎύ 

Å˻ ͔͙ͫͦ͗ͤͤ͡Ύ о-˹ όͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ύ 
Åʕ ͦͨͪͦͫ· ό͍ ;͔ͣ ͦ΄͙͋͊͟ ͔͎͙͙ͫͭͪ͊ͭύ 

Å˽ ͔͍͔͙ͪ͒ͫͭ͊ͤ͡Ύ ˥ ͙ ˸ 

Å˻ ͋ΆΎ͔͙ͫͤͤΎ 

Å̉ ͭͦ ͤ͊ͣ ͔ͦͫͭ͊ͭͫΎ 

 



нллс͎ 
нл ͔ͭ͡  



нллс͎ 
нл ͔ͭ͡  

͔ͦͭ͟  ͔͎͙͟͡ͻΤ  ͎͙͙͔͙ͨͦͤ͊ͭͪͣΎΤ  ͔ͦͭ͟  
͎ͣͦ͊͘Τ  ˤ̉˨ Τ  ͎͔͎͙ͣͦͪͪ͊;͔͙͚ͫ͟ 
͙ͤͺ͊ͪͭ͟ ͎ͣͦ͊͘Τ ͍ͨͦͭͦͪ  

͍͙͙ͪͦͦ͘͟͡Ύ͙ͤΎ ͔͙ͤͨ͟͡  ͊ ͔͍͙ͤͪͣ͘ 



нллс͎ 
нл ͔ͭ͡  



нллс͎ 
нл ͔ͭ͡  

3-˹ ͔͙ͭͪ͊ͨΎ ΄͙ͪͦͦ͟ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͙ͨͪ 
˿ˢ˴Τ  ͤͦ ͍·ͫͦ͊͟Ύ ;͊ͫͭͦͭ͊ ͔͙͚ͦͫͦ͗ͤͤ͡  
͔͔ͭͪ͋ͯͭ ͎͎ͫͭͪͦͦͦ ͍͙ͦ͋ͦͫͤͦ͊ͤΎ ͒͡Ύ 
͙͔͔͙ͨͪͣͤͤΎ Ή͎ͭͦͦ ͔ͣͭͦ͒͊ 



ͨ͊ͤ͡ 

Åʕ ͊ͦͫͨ͊ͣ͘͘ ό͍͙͊ͪ͊ͤͭ·ύ 

Åʕ ͊ͦͫͨ͊ͣ͘͘ ͨ ͙ͪ ˿ˢ˴ 

Å3-˹ ͔͙ͭͪ͊ͨΎ ό͍͙ͦ͋ͦͫͤͦ͊ͤΎύ 

Å˻ ͔͙ͫͦ͗ͤͤ͡Ύ о-˹ όͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ύ 

Åʕ ͦͨͪͦͫ· ό͍ ;͔ͣ ͦ΄͙͋͊͟ ͔͎͙͙ͫͭͪ͊ͭύ 
Å˽ ͔͍͔͙ͪ͒ͫͭ͊ͤ͡Ύ ˥ ͙ ˸ 

Å˻ ͋ΆΎ͔͙ͫͤͤΎ 

Å̉ ͭͦ ͤ͊ͣ ͔ͦͫͭ͊ͭͫΎ 

 



ȹɔɐ-ɔɐ ɏɇɑɒɂɄɊɍɞɏɐ ? 

Å˥ ͔͙ͣͦ͒͡Όͼ͙Ύ 
Å˥ ͙͔͍͔͙ͨͪͦͣ͡Ύ 
Å˥ ͙͔͔͙ͨͪͭͤ͘Ύ  



нлмл͎ 



ȹɔɐ-ɔɐ ɏɇɑɒɂɄɊɍɞɏɐ ? 

Å˥ ͔͙ͣͦ͒͡Όͼ͙Ύ 
Å˥ ͙͔͍͔͙ͨͪͦͣ͡Ύ 
Å˥ ͙͔͔͙ͨͪͭͤ͘Ύ  



ɿʘʢʦʥ ɻʘʛʝʥʘ-ʇʫʘʟʝʡʣʷ 

 ʫʚʝʣʠʯʠʪʴ ʧʦʪʦʢ   

 ʧʦʜʥʷʪʴ  ʜʘʚʣʝʥʠʝ 

 ʩʥʠʟʠʪʴ   ʚʷʟʢʦʩʪʴ 



˥͔͙ͣͦ͒͡Όͼ͙Ύ 

˥͔͙ͣ͊ͭͦͪͭ͟ ͙ͫͤ͗͊ͭΈ ͒ͦ ол ҈      όͤͦͪͣ͊ пл -45%) 
 
˥͔͎͙ͣͦͦ͋ͤ͡ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ   ͙ͫͤ͗  ͒ ͦ  у-мл ͎κ͡     
     όͤͦͪͣ͊  мо-мс  ͎κ͡ύ 



ȹɔɐ Ɏɇɏɡɇɔɓɡ 
ɑɒɊ 

ɅɇɎɐɆɊɍɠɘɊɊ ? 



DO2 = Q * CaO2 
ʄʆʂ 

ɺɺ 

ʉɺ 

  
 

 

PO2  

Hb 

SatO2 

ʧʦʪʦʢ ʩʦʜʝʨʞʘʥʠʝ 

 ɆɐɓɔɂɄɌɂ 

CaO2=(% Sat * Hb * 1,34) + (PO2 * 0,003ml/dl) 



ȹɔɐɃɝ ɑɒɊ Hb 7 
ɆɐɓɔɂɄɌɂ Ƀɝɍɂ ɌɂɌ 
ɑɒɊ Hb 14 ɏɕɈɏɐ 
ɕɄɇɍɊəɊɔɞ ɌɒɐɄɐɔɐɌ 

ɄɆɄɐɇ ! 



нллт͎ 

смм ͋-ͻ ˿ˢ˴      Hb 11,2 ҕ1,5  vs  10,9 ҕ1,2 



нллт͎ 

смм ͋-ͻ ˿ˢ˴      Hb 11,2 ҕ1,5  vs  10,9 ҕ1,2 

ˣ͔͔ͦ͡ ͍·͙͚ͫͦ͟ Hb ς ͡ ͯ;΄͔ ͙ͫͻͦ͒· 



нллф͎ 

79 ͋ -ͻ ˿ˢ˴    ͭͪ͊ͤͫͺ͙͙ͯ͘ ͙ͨͪ  Hb > 9 ͎ κ͡ 



нллф͎ 

79 ͋ -ͻ ˿ˢ˴    ͭͪ͊ͤͫͺ͙͙ͯ͘ ͙ͨͪ  Hb > 9 ͎ κ͡ 

͎͔ͣͦͭͪ͊ͤͫͺ͙ͯ͘Ύ ς ͡ ͯ;΄͔ ͙ͫͻͦ͒· 



нлмл͎ 



Hemodilution did not change CBF 
˥͔͙ͣͦ͒͡Όͼ͙Ύ  ͤ ͔  ͔ͣͤΎ͔ͭ ˸˴ 

нлмл͎ 



ɿʘʢʦʥ ɻʘʛʝʥʘ-ʇʫʘʟʝʡʣʷ 

Gotthilf Heinrich Ludwig Hagen 
1797-1884 

Jean Leonard Marie Poiseuille 
1799-1869 

͔ͤ ͍͔ͨͦͤ͡ 
͍͔͍͔ͫͦͦͭͭͫͭͯͭ 

͍͙ͯͫͦ͡Ύͣ ͍ͪͦͦͭͦ͊͟͟ 
͍ ͙͍͗ͦͣ ͎͙͔ͦͪ͊ͤͣ͘ 



͔́ͣ ͔͔͋ͦ͡ ͙͔͔ͤͭͪͫͤͦΗ 

ˢΦ˾Φ ˶͙ͯͪΎ 



ɿʘʢʦʥ ʆʤʘ 

Q= æP 
R 

ɻʝʦʨʛ ʉʠʤʦʥ ʆʤ 

Georg Simon Ohm 

1789-1854    

* 

Ȯɝ ɗɐɔɊɎ ɕɄɇɍɊəɊɔɞ Q 



ȹɔɐ-ɔɐ ɏɇɑɒɂɄɊɍɞɏɐ ? 

Å˥ ͔͙ͣͦ͒͡Όͼ͙Ύ 
Å˥ ͙͔͍͔͙ͨͪͦͣ͡Ύ 
Å˥ ͙͔͔͙ͨͪͭͤ͘Ύ  



ȧɓɍɊ ɕɄɇɍɊəɊɔɞ ɏɂɑɐɍɏɇɏɊɇ ɓɊɓɔɇɎɝ? 



нллт͎ 



˹͔  ͔ͣͤΎ͔ͭ ;͊ͫͭͦͭͯ ͍͊ͦͫͨ͊ͣ͊͘͘ 
   ͤ ͔  ͯͯ͡;΄͔͊ͭ  ˸˴  
͔ͤ ͍͙͡Ύ͔ͭ  ͤ͊ ͙ͫͻͦ͒· 

нллт͎ 



77. Egge A, Waterloo K, Sjoholm H, Solberg T, Ingebrigtsen T, 
Romner B: Prophylactic hyperdynamic postoperative fluid therapy 
after aneurysmal subarachnoid hemorrhage: a clinical, prospective, 
randomized, controlled study. Neurosurgery2001, 49:593-605; 
discussion 605-606. 
  
78. Lennihan L, Mayer SA, Fink ME, Beckford A, Paik MC, Zhang H, 
Wu YC, Klebanoff LM, Raps EC, Solomon RA: Effect of hypervolemic 
therapy on cerebral blood flow after subarachnoid hemorrhage: a 
randomized controlled trial. Stroke 2000, 31:  383-391. 
  
79. Rinkel GJ, Feigin VL, Algra A, van Gijn J: Circulatory volume 
expansion therapy for aneurysmal subarachnoid haemorrhage. 
Cochrane Database Systematic Rev 2004:CD000483. 

˥͙͔͍͔͙ͨͪͦͣ͡Ύ ͔ͤ ͔͒͊ͭ ͙͔͎ͦ͗͒͊ͣͦͦ Ήͺͺ͔ͭ͊͟ 



77. Egge A, Waterloo K, Sjoholm H, Solberg T, Ingebrigtsen T, 
Romner B: Prophylactic hyperdynamic postoperative fluid therapy 
after aneurysmal subarachnoid hemorrhage: a clinical, prospective, 
randomized, controlled study. Neurosurgery2001, 49:593-605; 
discussion 605-606. 
  
78. Lennihan L, Mayer SA, Fink ME, Beckford A, Paik MC, Zhang H, 
Wu YC, Klebanoff LM, Raps EC, Solomon RA: Effect of hypervolemic 
therapy on cerebral blood flow after subarachnoid hemorrhage: a 
randomized controlled trial. Stroke 2000, 31:  383-391. 
  
79. Rinkel GJ, Feigin VL, Algra A, van Gijn J: Circulatory volume 
expansion therapy for aneurysmal subarachnoid haemorrhage. 
Cochrane Database Systematic Rev 2004:CD000483. 

˥͙͔͍͔͙ͨͪͦͣ͡Ύ ͔ͤ ͔͒͊ͭ ͙͔͎ͦ͗͒͊ͣͦͦ Ήͺͺ͔ͭ͊͟ 



ȳ ɑɐɉɊɘɊɋ 
ɌɍɊɏɊəɇɓɌɐɋ 
ɖɊɉɊɐɍɐɅɊɊé 



ͨ͊ͤ͡ 

Åˤ͊ͦͫͨ͊ͣ͘͘ ό͍͙͊ͪ͊ͤͭ·ύ 
Åˤ͊ͦͫͨ͊ͣ͘͘ ͨ ͙ͪ ˿ˢ˴ 
Å3-˹ ͔͙ͭͪ͊ͨΎ ό͍͙ͦ͋ͦͫͤͦ͊ͤΎύ 
Å˻͔͙ͫͦ͗ͤͤ͡Ύ о-˹ όͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ύ 
Åˤͦͨͪͦͫ· ό͍ ;͔ͣ ͦ΄͙͋͊͟ ͔͎͙͙ͫͭͪ͊ͭύ 

Å˽ ͔͍͔͙ͪ͒ͫͭ͊ͤ͡Ύ ˥ ͙ ˸ 
Å˻͋ΆΎ͔͙ͫͤͤΎ 
Å̉ͭͦ ͤ͊ͣ ͔ͦͫͭ͊ͭͫΎ 
Åˣͦͤͯͫ -͍͙͊ͦ͒͊ͭ͊ͭͦͪ͘͡ · 

 







слл ͔͚ͫͭ͊ͭ 
пл ͙͎ͤ͟ 

у ͔ͫͤͭΎ͋ͪΎ мфмф ͎Φ  
3 ͊ ͔ͨͪ͡Ύ нлло ͎. 



 ̂ ;͔͙͋ͤ͟ ζ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͺ͙͙͎͙ͦͦ͘͡Ύη 
͒ͦͭͦͪ͊͟ ˢͪͭͯͪ͊ ˥͚͊ͭͦͤ͊Σ ͍͔͍ͨͪ·͔ ͙͒͊ͤͤ͘·͚ 
͍ мфрс ͎ΦΣ ͋·ͫͭͪͦ ͫͭ͊͡ ͫ͊ͣ·ͣ 
͍͔͍ͦͫͭͪ͋ͦ͊ͤͤ·ͣ ͍ ͙͔ͣͪ ͯ;͔͙͋ͤͦͣ͟ ͨͦ Ή͚ͭͦ 
͙͒ͫͼ͙͙͔ͨͤ͡Φ ˢΦ˴Φ ˥͚͊ͭͦͤ ͦ ͋͊͒͊͡͡ ͒͊ͪͦͣ 
ͦ͋ΆΎͫͤΎͭΈ ͫͦ͗ͤ͡·͔ ͨͦͤΎ͙ͭΎ 


