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Airway opening pressure
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Airway opening pressure

ARDS, obesity, atelectasis, cardiac arrest
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Airway opening pressure
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https://rtmaven.com/ SIMV (VQ), RR 5, Vt 6 cc/kg. Flow rate 5L/min, PEEP 5



Respiratory time constant

“Length of time required for the lungs to deflate (or inflate) to a certain amount of their volume”

RCexp = Resistance (cm H,0/L/sec) X Compliance (L/cm H,0)

Ppeak — Pplat

/

\

Flow

Normal range 0.5 - 0.7

11 — 63% exhalated
31 — 95% exhalated
51 — 99% exhalated



Short
<05s

+ Lung compliance
(Fast elastic recoil)

o Nonrecruitable ARDS
o Acute pulmonary edema
o Pulmonary fibrosis

}

Optimize PEEP

Lower V, (4-6 mU/kg/PBW)

RCexp

4

Normal
0.5-08s

Recruitable lungs
(Normal lungs)

(]

o Recruitable ARDS / Pneumonia

o Mixed etiologies causing
“pseudonormal” t

}

Protective

| > settings

(PEEP, Vy,
AP, Ppyar)

Long
>08s

A

+ Airway resistance
(Expiratory flow limitation)

(]
o COPD

o Emphysema
o Asthma

‘

Increase PEEP
Lower RR
Adjust |:E ratio

https://indiachest.org/wp-content/uploads/2025/10/scalars-and-loops_gaurav.pdf



Stress index (SI)

Stress Index =1 Stress Index < 1
(Normal)

Stress Index > 1
cruitment / “under-recrui

(Over-distension) . .
High compliance

-> increase PEEP
Pr

Pre

AR

Low compliance
-> decrease PEEP

https://www.instagram.com/p/DEcwZKivbMl/



Stress index (SI)

VCV mode with constant flow
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Sun et al. Respir Care 2018;63:1094-1101.




Airway occlusion pressure at 100 ms (P )

Central respiratory drive
(irrespective of consciousness)

== Well correlated with WOB and PTP

* Healthy, 0.5- 1.5 cmH,0
« COPD, 25-50cmH,0
« ARDS, 3.0-6.0cmH,0
* MV weaning, 1.0 = 13.0 cmH,0

PS7 cmH,0
PEEP 5 cmH,0

Telias et al. Intensive Care Med (2018) 44:1532-1535



Airway occlusion pressure at 100 ms (P, 4)

260 patients in 10 ICUs

Probability of remaining under
mechanical ventilation
&

High P0.1
T Dyspnea
T— et Mortality
o L Duration of MV
FO1>35¢
O
Time (days)

Marec et al. Am J Repir Crit Care Med 2024;210:201-210



Pressure muscle index (PMI)
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“Driving pressure can be higher than set PS level during PSV”

2. Fortl etal. AMJ RESPIR CRIT CARE MED 1997 1561210—1216



A sign of high inspiratory effort
Impossible to assess PMI Static AP
(b) (imp : (c)
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van Ooston et al. Curr Opin Crit Care 2025, 31:12-20



Increased Driving Pressure During Assisted Ventilation for Hypoxemic Respiratory Failure
Is Associated with Lower ICU Survival: The ICEBERG Study

Assisted Mechanical Ventilation
*Day 1 [ *Day 2 ] *Day 3 l *Day 5 l I *Day 7 [ [

\ *DATA COLLECTION \

| HOLD | | HOLD |

AP,y (DP): 113 vs 126 cmH20 (p<0.001) (AP “Plel-PEEP | 4P,y - PpockPEEP)-25 " sPoco |
AP gyn (Pyrans): 15.7 vs 18.7 cmH20 (p<0.001)

“Quasi-static DP may be a valuable tool during spontaneous assisted breathing”

Grassi A et al. Am J Respir Crit Care Med . 2025 Jun 20



Airway occlusion pressure (P,

Ventilator Waveforms

Airway Pressure

Pnadir — PEEP
(nl, 7-13 cmH,0)

™~

Peak airway pressure

Measure AP, every 4-8 hours
(3 single-breath
end-expiratory occlusions)

d

Estimate P,
If AP, < 0 cm H,0, estimate AP,

ad

Predicted Pmus =-3/4 x AP,

Predicted AP, = (Peak airway pressure - PEEP) - 2/3 X AP,

Note: AP, is always < 0 cm H,0 (the magnitude of decrease in

airway pressure from inspiratory effort during the occlusion)

Predicted P, > 13-15 cm H,0
OR
Predicted AP, 2 16-17 cm H,0

‘Nn

Target achieved

Bertoni et al. Critical Care (2019) 23:346

Consider P, monitoring to guide
clinical management
OR

' Consider modifying sedation and
ventilation to achieve predicted
Pmus and AP, within acceptable
limits

Yes




Recruitment to inflation (R/1) ratio

Lung Volume above FRC (ml)
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Chet et al. AJRCCM 2020'201:178-187



Recruitment to inflation (R/1) ratio

recruited volume
/L\ Crec = -
PEEP 15cm O prea | PEEPhigh - PEEPlow

A10cm H:0

PEEP 5 cm H:0

Compliance of recruited lunc

pd
R Crec

I - Crs at low PEEP

\

Compliance of baby lung

Piraino. Respir Care 2020;65(6):760-771; Chen et al. ATRCCM 2020;201:178-181.



Recruitment to inflation (R/1) ratio

1. Deep sedation (NMBAs), VCV mode, RR 5-8, short inspiratory pause.
2. Ventilation for 10 — 15 min with PEEP 15 (high PEEP)
3. Sudden change of PEEP: 15 (high) > 5 (low)

e
setvi[ / haled

Vrec = Released vol. — Exhaled Vt
— Predicted Vt (inflated vol.)

Crec = Vrec / (PEEPy;, — low PEEP,,) = Vrec / 10
Crs at PEEP,,, = Vtat PEEP,_ / (Pplat — PEEP, ) = Baby lung 2| compliance

Predicted Vt (inflated vol) = Crs at PEEP,,, X (PEEP,,, — PEEP,,) = Crs at PEEP, ,, X 10



Recruitment to inflation (R/1) ratio

Reference Videos

Airway Opening Pressure Servoi Recruitability Maneuver

Recrutaiey avewver 0010
emH30 (151051n

Welcome to
Respiratory Calc

Online calculators for advanced respiratory

count

monitoring. Use the calculators o
for access to a more advance nt form.

This site is totally free to use without an account, Airway Opening Pressure PB840
you do NOT need to create an account or login to !

simply use the calculators,

Checking for Airway Closure PESAD

button and u

https://rtmaven.com/




Vt = exhaled vol.

R/I calculation EEEE:?Vh==S1%orAOP)

Predicted Vt = inflated vol.
C, at PEEP,, = baby lung C

"VtatPEEP = [ |
+ Released volume (from PEEP, to PEEP,) =[ |

*Powat PEEP, =[]

+ C,, at PEEP,,, = Vit at PEEP,,,, /(P,,, - PEEP,,,) = |

* Predicted Vt = Crs at PEEP,,, X (PEEP,;y, — PEEP,) =| |

* V.. = Released Vol. - Vt at PEEP,, — predicted Vt at PEEP,,, ]

o Crec - Vrec / (PEEPhlgh - PEEPlOW) = Vrec / 10 = | |

R/l = C,. / C, at PEEP,, =




Tidal recruitment in P-V curve

Definition
Peflalion gl Volume which is open and closed during respiration
¢ “m“ i Correlated with hysteresis in P-V curve
=
£ Infation

High tidal recruitment (increased hysteresis)
= Risk of VILI (atelectrauma)

P = May need a higher PEEP

= But, it does not mean high recruitability

Pressure

https://www.tandfonline.com/doi/pdf/10.1080/21548331.2017.1331687



Signals suggesting positive effects of increasing PEEP

+ | Hysteresis in P-V curves

» | or disappearance of LIP in P-V curves
» A more linearity of P-V curves

» | Dead space

| Driving pressure

» 1 Oxygenation and compliance

+ Stable hemodynamics

“However, improvement in oxygenation or compliance alone is unreliable.”

Consider shunt and tidal recruitment, respectively



Thank you
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