
ȯɂɓɔɒɐɋɌɂ ɑɂɒɂɎɇɔɒɐɄ 
ɒɇɓɑɊɒɂɔɐɒɏɐɋ ɑɐɆɆɇɒɈɌɊ: 
ɂɌɘɇɏɔ ɏɂ ɒɂɃɐɔɕ ɆɝɗɂɏɊɡ 

Ȥ.Ȣ. ȮɂɉɕɒɐɌ 
ȳȩȶȮȪȸ ɊɎ. Ȥ.Ȣ. ȢɍɎɂɉɐɄɂ, ȳɂɏɌɔ-

ȱɇɔɇɒɃɕɒɅ 

 



ȲɂɃɐɔɂ ɆɝɗɂɏɊɡ? 
ȵɓɔɂɍɐɓɔɞ Ɇɝɗɂɔɇɍɞɏɝɗ 
Ɏɝɚɘ? 

2 

ȴɒɂɆɊɘɊɐɏɏɐ -  

ɕɎɐɉɒɊɔɇɍɞɏɝɇ 

ɌɂəɇɓɔɄɇɏɏɝɇ 

ɄɇɍɊəɊɏɝé 



ȳɏɊɉɊɔɞ 
ɒɂɃɐɔɕ 
ɆɝɗɂɏɊɡ 

ÅȱɒɊ ɒɇɓɔɒɊɌɔɊɄɏɐɋ Ȧȯ: 

ïȹȦ Ʉɝɚɇ, ȦȰ Ɏɇɏɞɚɇ. 

Å ȱɒɊ ɐɃɓɔɒɕɌɔɊɄɏɐɋ Ȧȯ: 

ÅȹȦ Ɏɇɏɞɚɇ, ȦȰ Ʉɝɚɇ. 
3 

Lumb A.B. Nunnôs Applied Respiratory Physiology. 2005 
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ȲɂɃɐɔɂ 
ɆɝɗɂɏɊɡ 



Ȧɐɓɔɂɔɐəɏɐ 
ɏɂ ɅɍɂɉɐɌ? 

Åȱɐ ɌɒɊɄɝɎ P Ɋ F ɆɂɈɇ ɐɑɝɔɏɐɎɕ 

ɊɏɔɇɏɓɊɄɊɓɔɕ ɓɍɐɈɏɐ ɐɑɒɇɆɇɍɊɔɞ ɂɌɔɊɄɏɐɓɔɞ 

Ɇɝɗɂɔɇɍɞɏɐɋ ɎɕɓɌɕɍɂɔɕɒɝ: 

ïȤɝɡɄɍɇɏɊɇ ɂɓɊɏɗɒɐɏɊɊ å28%; 

ïȮɂɍɐ Ɇɍɡ ɏɂɆɇɈɏɐɅɐ ɎɐɏɊɔɐɒɊɏɅɂ. 

Colombo D, et al. Crit  Care Med 2011 5 



ȢɓɊɏɗɒɐɏɊɡ 

6 

Å ȳɍɕəɂɇɔɓɡ əɂɓɔɐ. 
Å ȱɒɊ ɐɃɝəɏɝɗ ɒɇɈɊɎɂɗ ɄɇɏɔɊɍɡɘɊɊ.  
Å ȹɂɛɇ ɂɓɊɏɗɒɐɏɊɡ ð Ʉɝɚɇ ɍɇɔɂɍɞɏɐɓɔɞ! 
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Å ȿɑɊɉɐɆɝ ɂɓɊɏɗɒɐɏɊɊ: 
Å Ȧɐɍɞɚɇ ɄɇɏɔɊɍɡɘɊɡ, Ʉɝɚɇ 
ɍɇɔɂɍɞɏɐɓɔɞ! 
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ȦɊɂɖɒɂɅɎɂ 

Å ~ 900 ɓɎ2 

Å ȪɏɏɇɒɄɂɘɊɡ ð n. phrenicus  (C3ðC5) 
ï ȳɐɌɒɂɛɇɏɊɇ Ɇɐ 40% ɆɍɊɏɝ! 

Å Ȱɓɔɂɔɐəɏɝɋ ɐɃɜɇɎ/ɐɃɛɂɡ ɇɎɌɐɓɔɞ ɍɇɅɌɊɗ. 

Gauthier AP , Verbanck  S, Estenne M et al.  J Appl Physiol 1994; 76: 495 -506.  

ï Ȥ ɓɐɓɔɐɡɏɊɊ ɓɐɌɒɂɛɇɏɊɡ ð 45% ɄɒɇɎɇɏɊ! 

ÅȮɝɚɘɝ Ɍɐɏɇəɏɐɓɔɇɋ ð 14% 
Sieck  GC. Clin Chest Med 1994; 15:641-59. 



ȵɓɔɂɍɐɓɔɞ Ɇɝɗɂɔɇɍɞɏɝɗ 
Ɏɝɚɘ 

Å ȱɇɒɊɖɇɒɊəɇɓɌɐɅɐ Ʌɇɏɇɉɂ: 

ï ȯȧȱȰȮȧȲȯȢɁ ȶȪȩȪȹȧȳȬȢɁ ȯȢȥȲȵȩȬȢ 

Ÿ ȩȢȮȧȦȭȧȯȪȧ ȲȧȭȢȬȳȢȸȪȪ.  

Å ȦɊɂɖɒɂɅɎɂ: 

ï Ð ɑɒɊ ɒɇɉɊɓɔɊɄɏɐɋ ɏɂɅɒɕɉɌɇ <40% ɐɔ ɑɊɌɐɄɐɋ; 

ï ȱȲȪ >40% ð ȴȰȭȾȬȰ ȬȰȲȰȴȬȰȧ ȤȲȧȮɁ. 
Roussos C, Macklem PT. J Appl Physiol 1977; 43: 189 -97. 



Åŷ ȢɌɔɊɄɏɐɓɔɞ ð ŷ əɕɄɓɔɄɊɔɇɍɞɏɐɓɔɞ Ɍ 
ɅɊɑɐɌɓɇɎɊɊ 

Fujii  Y, Toyooka H, Amaha K. J  Anaesth  1991; 5: 17-23. 

Supinski GS, Di Marco AF , Gonzalez J et al . J Appl Physiol  1990; 69: 2019-28. 

ÅȴɡɈɇɍɂɡ ȳȯ (ɏɊɉɌɊɋ CI ) 

ï ȳɍɂɃɐɓɔɞ ȦȽȷȢȴȧȭȾȯȽȷ Ɏɝɚɘ (!) 
ï ȯɐɒɎɂɍɞɏɂɡ ɓɊɍɂ Ʉ ɒɕɌɂɗ 

Hammond MD, Bauer KA, Sharp JT et al. Chest 1990; 98: 1091-4. 

ï ȳɍɐɈɏɐɓɔɞ ɐɔɍɕəɇɏɊɡ ɐɔ ɄɇɏɔɊɍɡɘɊɊ 

ȵɓɔɂɍɐɓɔɞ Ɇɝɗɂɔɇɍɞɏɝɗ 
Ɏɝɚɘ 
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ȮȧȷȢȯȪȹȧȳȬȢɁ ȤȧȯȴȪȭɁȸȪɁ 

ȳȯȪȨȢȧȴ ȲȢȣȰȴȵ ȦȽȷȢȯȪɁé 

ÅȲɕəɏɂɡ ɏɂɓɔɒɐɋɌɂ; 

ÅATC;  

ÅASV;  

ÅNAVA;  

ÅPPS, PAV+.  
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ȮȧȷȢȯȪȹȧȳȬȢɁ ȤȧȯȴȪȭɁȸȪɁ 

ȳȯȪȨȢȧȴ ȲȢȣȰȴȵ ȦȽȷȢȯȪɁé 

ÅȲɕəɏɂɡ ɏɂɓɔɒɐɋɌɂ; 

ÅATC;  

ÅASV;  

ÅNAVA;  

ÅPPS, PAV+.  
ȰȦȯȢȬȰ ȧȳȴȾ ȯɀȢȯȳȽ 
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ATC 

ȦɂɄɍɇɏɊɇ ɑɒɐɑɐɒɘɊɐɏɂɍɞɏɐ  
ɓɐɑɒɐɔɊɄɍɇɏɊɠ ȿȴȴ:  

Pɔɒ. = PɑɒɐɌɓ. -  Ȭɟɔɔ ĳ F2 

ȱɒɇɐɆɐɍɇɄɂɇɔ 
ȲȢȣȰȴȵ  
ɆɝɗɂɏɊɡ, 
ɐɃɕɓɍɐɄɍɇɏɏɕɠ 
ȿȴȴ. 
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ȰɑɒɇɆɇɍɡɇɔ 

ɑɂɒɂɎɇɔɒɝ, 

ɎɊɏɊɎɊɉɊɒɕɠɛɊɇ 

ɒɂɃɐɔɕ ɆɝɗɂɏɊɡ. 

ASV 
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PAV 

Dr. Magdy Younes 
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ÅçȱȲȰȱȰȲȸȪȰȯȢȭȾȯȽȧè ɒɇɈɊɎɝ: 

ðȲɇɓɑɊɒɂɔɐɒ ɄɇɆõɐɎ Ɏɝɚɇəɏɐɋ ɂɌɔɊɄɏɐɓɔɞɠ 
ɑɂɘɊɇɏɔɂ. 

Younes, 1992; Sinderby  et al ., 1999  

ðȴ.ɇ. ȱȲȪȲȰȦȯȽȧ ȲȧȶȭȧȬȳȽ ȳȰȷȲȢȯȧȯȽ.  

ÅȰȲȦȳ, ɟɌɓɑɇɒɊɎɇɏɔ: 
ðȬɐɏɔɒɐɍɞ ɓɐɃɓɔɄɇɏɏɐɅɐ ɆɝɗɂɏɊɡ å çɍɇɅɐəɏɐ- ɉɂɛɊɔɇɏè ɌɂɌ Ɋ 
Ɏɂɍɝɋ ȦȰ. 

  Brander  et  al., 2009 ; Mirabella et al., 2014 

ðȿɌɓɔɒɂɑɐɍɊɒɐɄɂɔɞ ɏɂ ɍɠɆɇɋ Ʉ ɑɐɍɏɐɋ Ɏɇɒɇ ɏɇɍɞɉɡ. 
23 

PAV+,  NAVA  
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PAV+,  NAVA  
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The Goldilocks Principle  

PS ɆɐɍɈɇɏ Ƀɝɔɞ 

  

òɏɇ ɎɂɍɝɎ/ɃɐɍɞɚɊɎ, ɂ 
ɔɂɌɊɎ ɌɂɌɐɋ ɏɕɈɇɏó 

 
Dr. MacIntyre  N.,  Crit  Care 

Med, 4/2000  
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PAV, NAVA  



PAV+   &     PPS  



ÅȰɃɛɂɡ ɒɂɃɐɔɂ ɆɝɗɂɏɊɡ (WOBTOT ).  

ðȮɂɓɓɐɑɇɒɇɏɐɓ Ʌɂɉɂ (Vt , F) 

Åŷ F (ɂɌɔɊɄɏɝɋ ɄɆɐɗ) Ÿ ŷR  

Åŷ Vt  (ŷ ɒɂɓɔɡɅɊɄɂɠɛɇɋ ɓɊɍɝ ɍɇɅɌɊɗ)   

Åŷ R (ɎɐɌɒɐɔɂ, ɑɇɒɇɅɊɃ ȿȴȴ, ɃɒɐɏɗɐɓɑɂɉɎ) 

ÅŹ ȳ (ɐɔɇɌ ɍɇɅɌɊɗ, ɂɔɇɍɇɌɔɂɉ) 

ÅȲɂɃɐɔɂ ɑɂɘɊɇɏɔɂ (WOBPT) ð ȰȱȲȧȦȧȭɁȧȴȳɁ 

ç% SUPPORTè: 

=ŷWOBTOT  

PAV+ 

ÅȧɓɍɊ %Support 75%, ɔɐ ɑɂɘɊɇɏɔɕ ɐɓɔɂɇɔɓɡ 25%. 



% Support  -  çɒɕəɏɐɇè 
ɆɐɉɊɒɐɄɂɏɊɇ ɏɂɅɒɕɉɌɊ 

ÅȰȴȭȵȹȧȯȪȧ Ȱȴ ȲȧȳȱȪȲȢȴȰȲȢ; 

ÅȴɁȨȧȭȢɁ ȷȳȯ; 

ÅȮȪȢȳȴȧȯȪɁ; 

ÅȷȰȣȭ; 

Åé? 
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PAV+ 
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ÅF Ɋ Vt  ɑɒɐɑɐɒɘɊɐɏɂɍɞɏɝ ɊɎɑɇɆɂɏɓɕ Ɋ 

ɑɐɔɒɇɃɏɐɓɔɡɎ ɑɂɘɊɇɏɔɂé 

ȤȽȳȴȢȤȭɁȧȮ: 

ÅVolume Assist  Ɋ Flow Assist  

PPS 



ÅWOBPT ð ȳȰȷȲȢȯɁȴȾ Ȥ çȩȧȭȧȯȰȫè ȩȰȯȧ; 

ÅȭɇɄɇɇ ð əɒɇɉɎɇɒɏɂɡ ɌɐɎɑɇɏɓɂɘɊɡ, ɑɒɂɄɇɇ ð 
ɏɇɆɐɓɔɂɔɐəɏɂɡ. 

PAV+: ɊɆɇɐɍɐɅɊɡ 
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PAV+ 

ȳɏɂəɂɍɂ ɏɂ 
ɓɇɃɇé 
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ȳɏɂəɂɍɂ ɏɂ 
ɓɇɃɇé 

PAV+ 
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ȳɏɂəɂɍɂ ɏɂ 
ɓɇɃɇé 

PAV+ 
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