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Tại sao cần cá thể hóa cài đặt trong ARDS? 

Lợi ích Nguy cơ

Chen et al. Critical Care  (2017) 21:84 



Thông khí bảo vệ phổi trong ARDS

•Cài đặt:

• Vt thấp

• PEEP cao

• Tần số cao

•Liệu pháp bổ sung

• Giãn cơ

• Mở phổi

• Nằm sấp

• …

•Mục tiêu:

• PaO2 55-80 mmHg

• SaO2 88-95%

• PaO2 40-55mmHg, pH > 7.25

•Điều chỉnh để

• Pplat <30 cmH20



Cài đặt Tidal Volume (TV)?



Cài đặt tidal volume? 

PBW
12
10
8
7
6
5
4
3



Cài đặt tidal volume? 
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Cài đặt tidal volume? 

•PBW?

• PBW =50.0+0.91 (height in cm-152.4) 

for men

• PBW =45.5+0.91 (height in cm-152.4) 

for women.

•Plateau pressure?

• Pplat = PIP - Pres

•Driving pressure?

• ∆P = Pplat - PEEP

• ∆P = VT/Crs
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Cài đặt tidal volume? 

Ann Transl Med. 2018 Oct;6(19):389. doi: 10.21037/atm.2018.09.48.

• The use of 500 mL tidal volume 
applied to a lung with no loss of 
aeration and high compliance does 
not result in tidal hyperinflation (A).

• The same tidal volume applied to a 
lung with lower compliance and 
relevant loss of aeration can result in 
relevant tidal hyperinflation, as 
suggested by the presence of high 
∆P and a stress index above 1 (B). 

• The reduction of VT to 250 mL can 
balance this phenomenon (C).

VT, tidal volume; Crs, compliance of the respiratory 
system; ∆P, driving pressure.

Effects of loss of aeration on the driving pressure. 



Cài đặt tidal volume? 

Ann Transl Med. 2018 Oct;6(19):389. doi: 10.21037/atm.2018.09.48.

Effects on driving pressure and stress index of the 
application of the same tidal volume on lungs with different 
characteristics. 

• In lungs with relevant loss of aeration and poor recruitment 
potential, the tidal volume is distributed to a small aerated 
volume, which undergoes tidal hyperinflation, with very 
high ∆P and stress index well above 1 (A). 

• In similar conditions but with lungs that can be opened 
during the respiratory cycle, ∆P will be high and stress 
index slightly increased (B). 

• With a modest loss of aeration, ∆P and stress index can 
be kept within acceptable ranges easily (C). 

• In a lung where static hyperaeration is present already at 
end-expiration, such as in a patient where the lung is kept 
open with the use of an unnecessarily high PEEP, tidal 
hyperinflation can overlap to the static hyperaeration (D). 



Cài đặt tidal volume? 

Summary

Driving pressure is a bedside available parameter that may help identify
patients prone to develop VILI and at increased risk of death. No study
had prospectively evaluated whether interventions on DP may provide a
relevant clinical benefit, but it appears physiologically sound to try titrating
VT to minimize DP, especially when it is higher than 14 cmH2O and when
it has minimal costs in terms of CO2 clearance.



Cài đặt tidal volume? 

• In non-ARDS patients, ∆P was not found even associated with morbidity and

mortality. In ARDS patients, an association between ∆P (higher than 13-15 cmH2O)

and mortality has been reported.

• In several RCTs, when ∆P was minimized by the use of higher PEEP with or without

recruitment maneuvers, this strategy resulted in equal or even higher mortality.

• No clear data are currently available about the interpretation and clinical use of ∆P

during assisted ventilation.
Ann Transl Med. 2018 Oct;6(19):389. doi: 10.21037/atm.2018.09.48.



Cài đặt tidal volume? 

• Optimization of mechanical ventilation is important to minimize ventilator-induced

lung injury and improve outcome.

• ΔP is an indicator of severity of the lung disease, mainly related to VT size and

associated with complications and mortality. We recommend the use of ΔP to

optimize VT but not PEEP during surgery, and in critically ill patients with and

without ARDS. Further information is needed about the possible use of ΔP to

optimize ventilator setting during assisted mechanical ventilation.
Ann Transl Med. 2018 Oct;6(19):389. doi: 10.21037/atm.2018.09.48.



Cài đặt tidal volume? 

•Plateau pressure

•Driving pressure

•Stress/strain

•VILI and mechanical power
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Cài đặt PEEP?

•Hiệu quả của PEEP: 

• Tái huy động phế nang

• Cải thiện oxy hóa máu

• Cải thiện compliance phổi

•Hậu quả của PEEP

• Căng quá mức phế nang

(Overdistension)

• Tổn thương phổi: tăng stress 

và strain

• Rối loạn huyết động

• Tăng khoảng chết

JAMA. 2016;315(8):788-800. doi:10.1001/jama.2016.0291



Cài đặt PEEP?
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Cài đặt PEEP?
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Cài đặt PEEP theo áp lực xuyên phổi

• Bệnh nhân nữ, 46 tuổi, BMI 22.5, sốc nhiễm

khuẩn do sỏi niệu quản, nhập ICU sau khi hồi

sức với rất nhiều dịch (>5000ml), sử dụng

vận mạch liều cao.

• Thở máy FiO2 100%, PEEP 24, mở phổi

nhiều lần, SpO2 78-85%.

• Báng bụng nhiều. Áp lực ổ bụng 29mmHg
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Cài đặt PEEP theo áp lực xuyên phổi

http://dx.doi.org/10.21037/atm.2018.06.35

• Measuring the esophageal pressures and adjusting PEEP to make transpulmonary pressures 
positive can decrease atelectasis, derecruitment of lung, and cyclical opening and closing of 
airways and alveoli, thus optimizing lung mechanics and oxygenation.

• Multiple studies have illustrated the benefit of using esophageal pressures to titrate PEEP in 
patients with obesity and with ARDS. 

• Esophageal pressure monitoring provides a window into the unique physiology of a patient 
and helps improve clinical decision making at the bedside.
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Cài đặt PEEP theo áp lực xuyên phổi

•Background

•Although lung protection with low tidal volume and limited plateau
pressure (Pplat) improves survival in acute respiratory distress
syndrome patients (ARDS), the best way to set positive end-
expiratory pressure (PEEP) is still debated.



Cài đặt PEEP theo áp lực xuyên phổi

• Methods

• This study aimed to compare two strategies using individual PEEP based on a
maximum Pplat (28–30 cmH2O, the Express group) or on keeping end-expiratory
transpulmonary pressure positive (0–5 cmH2O, PLexpi group).

• We estimated alveolar recruitment (Vrec), end-expiratory lung volume and alveolar
distension based on elastance-related end-inspiratory transpulmonary pressure
(PL,EL).
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Cài đặt PEEP theo áp lực xuyên phổi

• There is a great heterogeneity of 

PLexpi when Pplat is used to titrate 

PEEP but with limited risk of over-

distension. 

• A PEEP titration for a moderate 

positive level of PLexpi might slightly 

improve alveolar recruitment and 

oxygenation but increases the risk 

of over-distension in one-third of 

patients.
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Cài đặt PEEP theo áp lực xuyên phổi

• The setting of PEEP by the Pes-

guided end-expiratory ‘polarity

transition’ point is limited by its

tendency to encourage PEEP

levels that are higher than the RM-

Dec.

• These are likely unnecessary, and

therefore are associated with a

relatively high hazard to benefit

ratio.

Ann Transl Med. 2018 Oct; 6(19): 391. 



Cài đặt PEEP theo áp lực xuyên phổi

• An appropriately conducted RM-

Dec that uses modest peak 

pressures, relatively small PEEP 

increments and appropriate timing 

intervals is currently the most 

logical and therefore an attractive 

option, particularly when the Pes 

is used to calculate 

transpulmonary driving pressures 

relevant to the lung. 

Ann Transl Med. 2018 Oct; 6(19): 391. 
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