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ʄʦʥʠʪʦʨʠʥʛ ʪʨʘʥʩʧʫʣʴʤʦʥʘʨʥʦʛʦ ʜʘʚʣʝʥʠʷ: 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ  

                      ʆ.ɽ. ʉʘʪʠʰʫʨ, ʢ.ʤ.ʥ. 

                ʂʣʠʥʠʯʝʩʢʠʡ ʩʧʝʮʠʘʣʠʩʪ, 

Hamilton Medical AG 

 



ʊʨʘʥʩʧʫʣʴʤʦʥʘʨʥʦʝ ʜʘʚʣʝʥʠʝ:  

ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʦʣʴ ʚ ʧʨʦʪʝʢʪʠʚʥʦʡ ʄɺʃ  



ɼʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʠ ʚʦʢʨʫʛ ʣʝʛʢʠʭ 
 



        ʇʦʜʘʪʣʠʚʦʩʪʴ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ: ʣʝʛʢʠʝ 
ʠ ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ 

M.Ranieri. PG course of Mechanical ventilation 2015 



ʇʦʜʘʪʣʠʚʦʩʪʴ ʠ ʜʘʚʣʝʥʠʷ 

Paw 

ÅPaw ï ʧʦʜʘʪʣʠʚʦʩʪʴ ʚʩʝʡ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ 

ÅPalv ï ʧʦʜʘʪʣʠʚʦʩʪʴ 

ʣʝʛʢʠʭ 

ÅPpl ï ʧʦʜʘʪʣʠʚʦʩʪʴ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 

 

Å            Palv å Pplat  



ʇʣʝʚʨʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ Ppl 
ɸʣʴʚʝʦʣʷʨʥʦʝ 

ʜʘʚʣʝʥʠʝ Palv 

(Pplat) 

ʊʨʘʥʩʧʫʣʴʤʦʥʘʨʥʦʝ ʜʘʚʣʝʥʠʝ (Ptp) = Palv (Pplat) - Ppl 



D.Talmor. Crit Care 

Med 2006; 34: 1389 

n= 70 

ɼʘʚʣʝʥʠʝ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ (Paw)  Í 

ʊʨʘʥʩʧʫʣʴʤʦʥʘʨʥʦʝ ʜʘʚʣʝʥʠʝ (Ptp) 



A.Slutsky & M.Ranieri.  

NEJM 2013; 369: 2126 

Ptp - ʆʩʥʦʚʥʦʡ çʜʚʠʛʘʪʝʣʴè  

ʨʘʩʧʨʘʚʣʝʥʠʷ ʣʝʛʢʠʭ ʧʨʠ  

ʩʧʦʥʪʘʥʥʦʤ ʜʳʭʘʥʠʠ 



A.Slutsky & M.Ranieri.  

NEJM 2013; 369: 2126 

Ptp  ʧʨʠ ʥʝʥʘʨʫʰʝʥʥʦʡ  

ʧʦʜʘʪʣʠʚʦʩʪʠ ʣʝʛʢʠʭ ʠ  

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 



Ptp insp = Pplat (Palv)  ï Ppl 

 

Ptp exp = PEEP ï Ppl 

 

 
æPtp = Ptp insp ï Ptp exp  (ʧʣʘʪʦ) 

 



ʄɺʃ ʠ ʪʨʘʥʩʧʫʣʴʤʦʥʘʨʥʦʝ ʜʘʚʣʝʥʠʝ (Ptp): 
ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

Áçʜʘʚʣʝʥʠʝ ʨʘʩʪʷʞʝʥʠʷè ʣʝʛʢʠʭ ʥʘ ʚʜʦʭʝ 

     (Ptp insp) - Stress 

 

Áñʜʘʚʣʝʥʠʝ ʩʧʘʜʝʥʠʷò ʣʝʛʢʠʭ ʥʘ ʚʳʜʦʭʝ       

(Ptp exp) 

Ptp insp ʚʳʩʦʢʦʝ (Ó 20 cmH2O) Ÿ ʧʝʨʝʨʘʩʪʷʞʝʥʠʝ ʣʝʛʢʠʭ  

Ptp exp ʦʪʨʠʮʘʪʝʣʴʥʦʝ (PEEP < Ppl) Ÿ ʢʦʣʣʘʧʩ ʣʝʛʢʠʭ 

 

E. Akoumianaki et al. Am J Resp Crit Care Med 2014; 189: 520 



    ʂʦʥʮʝʧʮʠʷ Stress  

a 

b 

F 

V0 ȹV 

Stress  = F (axb) = PL = ʊʨʘʥʩʧʫʣʴʤʦʥʘʨʥʦʝ ʜʘʚʣʝʥʠʝ 

D.Chiumello et al. Am J Resp Crit Care Med 2008; 178: 346 



ɼʘʚʣʝʥʠʝ ʧʣʘʪʦ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ (Pplat) Í 
ʊʨʘʥʩʧʫʣʴʤʦʥʘʨʥʦʝ ʜʘʚʣʝʥʠʝ ʧʣʘʪʦ (Ptp plat)  

D.Chiumello et al. Am J Respir Crit Care Med 2008, 178: 346  

B.Kubiak et al. J Surgical Research 2010; 159: e17178: 346-355 

ʆʈɼʉ 



Gattinoni. Critical Care 2004 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʡ ʧʨʠ ʨʘʟʥʦʡ ʧʦʜʘʪʣʠʚʦʩʪʠ 
ʣʝʛʢʠʭ ʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 



Pplat 30 cmH2O 

 Ppl  5 cmH2O 

Ptp insp = 25 cmH2O 

Ptp Insp: ʞʝʩʪʢʠʝ ʣʝʛʢʠʝ ʠ ʧʦʜʘʪʣʠʚʘʷ ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ 

ʆʧʘʩʥʦʩʪʴ ʧʝʨʨʘʩʪʷʞʝʥʠʷ  

ʣʝʛʢʠʭ !!! 
    Ccw  N 



ʊʷʞʝʣʳʡ ʆʈɼʉ: ɺʳʩʦʢʦʝ Ptp ʧʨʠ ʩʧʦʥʪʘʥʥʦʤ ʚʜʦʭʝ, 
ʦʧʘʩʥʦʩʪʴ ʧʝʨʝʨʘʩʪʷʞʝʥʠʷ ʣʝʛʢʠʭ  

A.Slutsky & M.Ranieri. NEJM 

2013; 369: 2126 



ʄɺʃ ʠ Ptp insp: ʚʣʠʷʥʠʝ ʩʧʦʥʪʘʥʥʦʛʦ ʜʳʭʘʥʠʷ 

 

 

E.Akoumianaki et al. Am J Respir Crit Care Med 2014; 189: 520 

 

Paw 

Pes 



ʆʈɼʉ ʠ Ptp insp: ʚʣʠʷʥʠʝ ʩʧʦʥʪʘʥʥʦʛʦ ʜʳʭʘʥʠʷ 

J.Doorduin. Anesthesiology 

2015; 123: 181 

 



    ʄɺʃ ʠ Ptp insp ʧʨʠ ʥʠʟʢʦʡ ʧʦʜʘʪʣʠʚʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 

A.Slutsky & M.Ranieri. NEJM 2013;  
369: 2126 



 Pplat 30 cmH2O 

Ptp insp = 15 cmH2O 

Ptp Insp: ʤʘʣʦʧʦʜʘʪʣʠʚʘʷ ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ 

Ppl +15 cmH2O 

    Ccw Ź 

 

Ptp insp ʙʝʟʦʧʘʩʥʦʝ ! 

 

ʈʠʩʢ ɺɺʇʃ ʨʘʟʥʳʡ ʧʨʠ ʪʦʤ ʞʝ Pplat !!! 

ɿʘʚʠʩʠʪ ʦʪ ʧʦʜʘʪʣʠʚʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ! 

S.Sahetya & R.Brower Cur Opin Crit Care 2016;  22: 7 

  



A.Slutsky & M.Ranieri. NEJM 2013;  
369: 2126 



Åɸʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

Åʆʞʠʨʝʥʠʝ 

Åʉʠʥʜʨʦʤ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪʘ, ʘʩʮʠʪ 

Åɻʠʧʝʨʛʠʜʨʘʪʘʮʠʷ 

Åʇʝʨʠʪʦʥʝʘʣʴʥʳʡ ʜʠʘʣʠʟ 

Åçʉʪʷʛʠʚʘʶʱʠʝè ʧʦʚʷʟʢʠ 

 

 

G.Hedenstierna Cur Opin Crit Care 2012;  18: 80 

D.Hess Cur Opin Crit Care 2008; 14: 94  



ʅʠʟʢʘʷ ʧʦʜʘʪʣʠʚʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 


