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PRACTICAL
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Basic Respiratory Mechanics during Passive Mechanical Ventilation
Maneuvers and parameters obtained from the ventilator

Plateau pressure

Plateau pressure (Pplat) represents the pressure required to overcome the elastic recoil
pressure of the respiratory system (i.e., the lungs and the chest wall) generated by a given tidal
volume and increase in volume due to PEEP. It is a surrogate measure of peak static lung stress
resulting from each mechanical insufflation. Pplat is the airway pressure measured at the point
where there is no flow at the end of insufflation and is usually obtained by applying an end-
inspiratory occlusion for 0.5-2 seconds. The use of shorter end-inspiratory occlusion (e.g., 0.2-
0.3 sec) applied continuously on volume-controlled ventilation can also be used to measure
Pplat continuously and provides the benefit of avoiding leaks (1).

A reliable Pplat is measured during an inspiratory pause without concurrent inspiratory or
expiratory efforts from the patient. Pplat can potentially be measured during assisted
ventilation if the respiratory muscles are relaxed during the end-inspiratory occlusion, though
not all ventilators allow this measurement. Particular attention should be placed to ensure the
airway pressure remains steady for the duration of occlusion. While Pplat is lower than peak
pressure during fully controlled breaths, Pplat may be higher than peak pressure when
spontaneous efforts are present during the tidal breath.

Here, we focus on the measurement of Pplat during controlled (passive) mechanical
ventilation without evidence of patient’s breathing effort (i.e., without evidence of thpatient
triggering the ventilator othe presence of aabvious deformation in the airway pressure or
flow signal suggesting reverse triggering).

1. Required equipment

Mechanical ventilator with the ability to perform an end-inspiratory occlusion.

2. How to record

Perform an end-inspiratory occlusion for 0.5 seconds and measure the airway pressure at this
time point.

There are two techniques by which clinicians can obtain a Pplat value depending on the
ventilator:
a. Ppiar DISPLAYED ON THE SCREEN AFTER ACTIVATING THE END-INSPIRATORY
OCCLUSION MANEUVER
i. Ventilators: Medtronic (Puritan Bennett 840, Puritan Bennett 980)
ii. How to record:
1. Patient should not be aware of the maneuver
2. Ensure there are no leaks in the system
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Activate an end-inspiratory occlusion for 0.5 seconds (make sure the
flow reaches zero and there is no evidence of patient’s inspiratory
effort -abrupt such as decrease in Paw)

Record the Pplat value displayed on the ventilator’s screen.

b. Ppiar MEASURED FROM THE AIRWAY PRESSURE WAVEFORM AFTER PERFORMING
AN END-INSPIRATORY OCCLUSION
i. Ventilators: Getinge (Servo-l, Servo-U), Hamilton (G5), Drager (Evita XL,

V500)

ii. How to record:

3. When to record

1.
2.

Patient should not be aware of the maneuver

Activate an end-inspiratory occlusion for 0.5 seconds (make sure the
flow reaches zero and there is no evidence of patient’s inspiratory
effort such as abrupt decrease in Paw)

Freeze the respiratory measurements screen or access the recorded
measurements screen (the specific procedure varies according to the
ventilator, see Appendix).

Scroll through the airway pressure waveform and place the cursor
approximately 0.5 seconds from the point of zero flow. This value is
the Pplat. If cardiac artifact is present place the cursor at the point of
the lowest airway pressure.

Only during passive mechanical ventilation with a minimal frequency dictated by the study
protocol and if there are any clinical changes or changes to the ventilator settings.

4. How to analyze

Pplat values are directly displayed on the ventilator screen and do not require further analysis.

5. CRF data points to be obtained from the signal analysis

Single Pplat value.
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Intrinsic PEEP

Incomplete emptying of the lungs may occur when the expiratory time is not enough to empty
the lungs after a tidal breath. The pressure generated by this trapped volume is known as
intrinsic positive end-expiratory pressure (PEEPi), also auto-PEEP or occult PEEP). Intrinsic PEEP
should be added to the set PEEP to compute the total PEEP in the system. Total PEEP is the
airway pressure measured during an end-expiratory occlusion at the point where there is no
flow. To measure intrinsic PEEP with this method patients cannot be breathing spontaneously.

1. Required equipment

Mechanical ventilator with the ability to perform an end-expiratory occlusion.

2. How to record

Perform an end-expiratory occlusion for 2.0 seconds. In the presence of intrinsic PEEP one of
the following phenomena might occur: Paw becomes flat (Panel A) or there is persistent
increase in Paw (Panel B), if the latter occurs ensure that there is no clinically visible activity of
the expiratory muscles (e.g., abdominal muscles) and wait until the airway pressure becomes
flat to collect the measurement.

A

B

Heterogeneous

il \

(Figure Modified from Marini JJ.,2011)

There are two techniques by which clinicians can obtain an intrinsic PEEP value depending on
the ventilator:
a. INTRINSIC PEEP DISPLAYED ON THE SCREEN AFTER ACTIVATING THE END-
EXPIRATORY OCCLUSION MANEUVER
i. Ventilators: Medtronic (Puritan Bennett 840, Puritan Bennett 980)
ii. How to record:
1. Patient should not be aware of the maneuver
2. Ensure there are no leaks in the system
1. Activate an end-expiratory occlusion for 2 seconds (make sure the
flow reaches zero and there is no evidence of patient’s inspiratory
effort such as abrupt decrease in Paw)
3. Record the intrinsic PEEP value displayed on the ventilator’s screen.
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b. INTRINSIC PEEP MEASURED FROM THE AIRWAY PRESSURE WAVEFORM AFTER
PERFORMING AN END-EXPIRATORY OCCLUSION
i. Ventilators: Getinge (Servo-l, Servo-U), Hamilton (G5), Drager (Evita XL,
V500)
ii. How to record:

1. Patient should not be aware of the maneuver

2. Activate an end-expiratory occlusion for 2 seconds (make sure the
flow reaches zero and there is no evidence of patient’s inspiratory
effort such as abrupt decrease in Paw)

2. Freeze the respiratory measurements screen or access the recorded
measurements screen (the specific procedure varies according to the
ventilator, see Appendix).

3. Scroll through the airway pressure waveform and place the cursor at
approximately 2.0 seconds from the point of zero flow. This value is
the total PEEP. If cardiac artifact is present place the cursor at the
point of the lowest airway pressure.

4. |Intrinsic PEEP is the difference between the total PEEP and the set
PEEP.

3. When to record

Only during passive mechanical ventilation with a minimal frequency dictated by the study
protocol and if there are any clinical changes or changes to the ventilator settings.

4. How to analyze

Intrinsic PEEP values are directly displayed on the ventilator screen and do not require further
analysis. When

5. CRF data points to be obtained from the signal analysis
9 Single intrinsic PEEP value
9 Single total PEEP = set PEEP + intrinsic PEEP
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Airway Closure and Airway Opening Pressure (AOP)

Airway closure is an increasingly recognized phenomenon in patients with acute respiratory
failure under mechanical ventilation. Ignoring the existence of airway closure at clinically
relevant airway pressures can result in misinterpretation of monitoring variables such as driving
airway pressure and recruitment-to-inflation ratio.

Airway opening pressure (AOP) is the pressure above which airways open when airway
closure is present. It is determined by performing a low flow inflation and analyzing a pressure-
volume loop or pressure-time on the ventilator curve while patients are passively breathing
with sedation with or without neuromuscular blockade.(2)

1. Required equipment

A ventilator with a pressure-volume (P/V) loop maneuver function or the possibility to freeze
the respiratory recordings and measure the pressure value on pressure-time curve using a
cursor.

2. How to record

GENERAL PRINCIPLES

9 Place the patient on volume assist control (VC) mode 6 mL/kg of ideal body weight, with
a square waveform and set flow.

9 Ensure the patient is passively ventilated, receiving sedation, with neuromuscular
blockade if necessary

9 Decrease respiratory rate to 5 breaths per minute to allow for a long exhalation before
performing AOP maneuver to eliminate intrinsic PEEP.

9 See https://rtmaven.com/ri-ratio for a demonstration and explanation of the technique.

There are 2 techniques by which ventilators can perform the maneuver:
a. Low flow inflation and recording of the airway pressure-time waveform
seeking for a change in the slope:

i. Ventilators: Getinge — Servo-i/u — Medtronic -PB 980 - 840

ii. How to record:
1. Perform a low flow inflation for a single breath and record the

respiratory waveforms for subsequent analysis.

2. Low flow inflation should be performed with the following

settings:
a. PEEP of 5 cmH,0
b. Flow5LPM

c. Respiratory rate 5 breaths per minute
3. An easy way of activating these changes simultaneously and going
back to the clinical settings is to use SIMV (as described below).
4. After performing the maneuver observe the airway pressure-time
or pressure-volume waveform recorded during the maneuver
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5. If there is an abrupt change in the slope during inflation (Figure 1,
below), this is the airway opening pressure. Measure the airway
pressure at this point using the ruler.

b. Activating a pressure-volume loop function on the ventilator
i. Ventilators: Hamilton (HAMILTON-G5), Drager (Evita XL, V500), Tecme
(Neumovent)
ii. How to record:

1. Start at a PEEP of 5 cmH,0 with a respiratory rate of 5 breaths per
minute.

2. Activate the pressure-volume loop function on the ventilator.

3. If thereis a change in the slope on the inflation limb of the
pressure-volume loop (i.e., lower inflection point), the patient has
airway closure, and this is the AOP (Figure 2)

4. The AOP value might be displayed on the screen (lower inflection
point) or be manually measured with a ruler.

SPECIFIC TECHNIQUE FOR EACH VENTILATOR
1 Servoi/u:

0 Switch the patient to SIMV(VC) mode and use the following settings:
A Vt=6mL/kg
A RR=5BPM
A flow =5 LPM

0 Freeze or record screen.

0 Return to previous VC settings.

9 PB840/980:
0 Change the displayed waveform to a pressure-volume loop for PB840. You can
use pressure-time waveform for PB980.
0 Switch the patient to SIMV(VC) mode and use the following settings:
A Vt=6mL/kg
A RR=5BPM
A flow=5LPM
A Rise 100%
A Square waveform
Activate the changes.
0 Once inflation occurs, freeze the displayed pressure-volume loop on PB840 or
pressure-time waveform on PB980, and return to previous VC settings.

o

9 Drager V500:
0 Gotolow flow P/V loop and use the following settings:
A Pstart =5 cmH,0
A P limit = 30 to 35 cmH,0
A Flow 5 LPM
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AV limit = defaulted to high Vt alarm limit, adjust and lower as needed
A Activate the maneuver
 Hamilton G5:
0 GotoP/V Tool and input the following:
A Pstart =5 cmH,0
P top =30 to 35 cmH,0
End PEEP =5 cmH,0
Ramp speed = 3 cmH;0
T pause = 0 seconds
Select returning to previous PEEP at end of maneuver
9 See https://rtmaven.com/ri-ratio for more details.

> > > >

3. When to record
1 At least once when the patient is initiated on mechanical ventilation.
9 Only when the patient is breathing passively while getting sedation with or without
neuromuscular blocking agents
9 AOP can be reassessed if the patient continues to be passively breathing while getting
sedation with or without neuromuscular blocking agents for subsequent days.

4. How to analyze

Review the recorded waveforms to look for the following:
a. Pressure-time waveform: Look for the first inflection point (see Figure 1).
Measure the airway pressure value at this point with the ruler.
b. Pressure-volume loop: Register the lower inflection point as displayed on the
ventilator’s screen after performing the maneuver (see Figure 2 and Figure 3), or

Figure 1. Pressure-Time curve
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Figure 2. Pressure-Volume loop on PB 840
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Figure 3. Pressure-Volume (P/V) Loop Maneuvers. 2a-b. P/V loop with and without AOP on V500. 2c-d.
P/V loop with and without AOP on G5.

5. CRF data points to be obtained from the signal analysis
9 Airway opening pressure (cmH;0)
' Minimal PEEP at which the maneuver was performed (default is 5 cmH,0)
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9 Tidal volume at which the maneuver was performed (default is 6 mL/kg of ideal body
weight)
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Calculation of Driving Pressure and Respiratory System Eld3taimce
Passive Ventilation

Driving pressure=0 i & 00 OO0 0 £ D ® @) '@ 6 QNI |
Normalized Respiratory system elastance =
O1 QurQe @ i 0 GO
0¢ i N Qi 6@ b 6NAIN'Q AHEADOD @)(%

Where inspiratory tidal volume is computed in mL/kg predicted body weight (i.e., normalized
for predicted body weight).
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Non-invasive Measures of Respiratory Drive and Synchronous Inspiratory Effort
during Assisted Mechanical Ventilation

Maneuvers and parameters obtained from the ventilator

Airway occlusion pressure (Po.1) is the drop in airway pressure (Paw) 100 milliseconds after the
onset of inspiration during an end-expiratory occlusion of the airway. It is a reliable measure of
respiratory drive. Po.1 also correlates with inspiratory effort and has an excellent diagnostic
performance for diagnosing the presence of potentially low inspiratory effort. It also has a
reasonable performance for detecting high inspiratory effort in patients under mechanical
ventilation. Most modern ventilators can measure and display Po.1values on their screen. Its’
precision has been tested in bench and human studies (3).

\HE

Paw
(cmH,0)

100msec

PS 14 cmH,0
PEEP 8 cmH,0

From Telias |, et al ICM 2020

1. Required equipment:

Mechanical ventilator with the ability to perform Po.1 maneuvers or display Po.1 value on the
screen.

2. How to record

Modern mechanical ventilators can measure or estimate Po1 and provide a value for this
parameter on the ventilator’s screen. There are basically two different techniques by which
ventilators measure or estimate Po1. Therefore, the recording of Po.1 and interpretation of the
result varies according to the type of ventilator. Specific steps to obtain Po 1 value for each
ventilator is in Appendix 1.
1- VENTILATORS PERFORMING A Pp1 MANEUVER:
a. VENTILATORS: Drager [Evita XL, V500], Medtronic [PB 8B 980], GE
[Engstrom, Carescape R860], Vyaire Medical [Bellavista, Avea], Neumovent
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b. GENERAL PRINCIPLE: End-expiratory occlusion and measurement of the drop in
airway pressure for 100 msec during the initial part of the occlusion. A Py value
is provided. Each ventilator has its own technical specificities for the
measurement, but the general principle is the same for all.

Paw insp. valve closed
10C’¢imsp. valve opens

P1 1
P 0.1

Vs
E.g.: Evita-XL: Po.1 equals P2 — P1.

CPAP
-0.5 cmH2Q

t

P2

c. HOW TO RECORD Po.1 ON THESE VENTILATORS:

i. Activate the Po.1 maneuver on the ventilator [Appendix 1 for specific
instructions for each ventilator]. A value will be displayed on the
ventilator screen corresponding to the Po 1 value (cmH,0).

ii. Repeat the procedure three times, separated by an interval of 10
seconds.

iii. Compute the average of the three Po1values and record the result.
2- VENTILATORS ESTIMATING Po.1 BASED ON THE TRIGGER PHASE

a. VENTILATORS: Getinge [Servd, Servel], Hamilton HAMILTONGS5, C6, C3]

b. GENERAL PRINCIPLE: The ventilator measures of the drop (or slope of the drop)
in airway pressure during the trigger phase and extrapolation of the decay to 100
msec. A Po.1value is provided for every triggered breath.

General warning: Accuracy of Pg 1 values are influenced by the set trigger.
Settings with a sensitive trigger (flow trigger < 3lpm and pressure trigger < -2
c¢cmH;0) can result in underestimation of Po.1 in the context of high respiratory
drive and effort, i.e., when real Po1 values are higher than 2 cmH,0, more so in
the presence of intrinsic PEEP. The use of a less sensitive pressure trigger (< -
3cmH20) for the measurement improves the accuracy. However, this should be
set for a brief period for monitoring (just for monitoring) and then go back to the
clinical settings.

E.g.: Hamilton ventilator. Po.1 equals P2 — P1. (Paw = airway pressure)

1 TRIGGER

T 77 PHASE
i TRIGGER

SN - A

‘ i < !
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c. HOW TO RECORD P0.1 ON THESE VENTILATORS:

3. When to record:

Switch the set trigger to a pressure trigger of -3 cmH,0. WARNING
remember to switch the set trigger to its original setting once the Po1
values are recorded.

Record the three Pg1values displayed on the ventilator screen with an
interval of five breaths between each of them.

Compute the average of the three Po.1values and record the result.
Switch the set trigger back to its clinical setting.

Only during assisted mechanical ventilation (patient triggering the ventilator on any mode) with
a minimal frequency dictated by the study protocol and if there are any clinical changes or
changes to the ventilator settings.

4. How to analyze

Po.1 values are directly

displayed on the ventilator screen and not require further analysis.

5. CRF data points to be obtained from the signal analysis

9 Average of three Po1values displayed on the ventilator’s screen.
9 Ventilator brand/Type of Po.1value (maneuver vs estimated Po.1 based on the trigger)
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The occlusion pressure (Pocc) is the swing in airway pressure during an end-expiratory airway
occlusion applied for the duration of one breath or up to 5 seconds (whichever is shorter) (4).
Pocc provides a non-invasive method for assessing patient inspiratory effort during mechanical
ventilation. If the patient is apneic, no pressure swing will develop during the occlusion and the
Pocc = 0 cm H,O (5). If the patient is making vigorous inspiratory efforts, the airway pressure
swing during the occlusion will be very large and negative(5, 6).

Because a single end-expiratory occlusion maneuver does not affect respiratory drive
significantly, Pocc can be used to estimate the pressure generated by the respiratory muscles
during assisted un-occluded breaths. However, due to the force-velocity property of muscular
contraction, the force generated by diaphragm contraction during the occluded breath is higher
than that obtained during non-occluded breaths. Therefore, to estimate the pressure generated
by the respiratory muscles (Pmus) and dynamic driving transpulmonary pressure (Y0 ) during
tidal un-occluded breaths, Pocc value needs to be multiplied by a validated factor as explained
below. Estimated Pmus and YO Ubased on Pocc have an excellent diagnostic performance to
diagnose excessive inspiratory effort and transpulmonary driving pressure during assisted
mechanical ventilation(7).

1. Required equipment:

Mechanical ventilator with the ability to perform end-expiratory occlusion during assisted
ventilation and record Pocc value.

2. How to record

Most modern ventilators can perform an end-expiratory occlusion (hold) during assisted
ventilation. There are two techniques by which one can obtain a Pocc value from the ventilator
(specific steps to obtain Pocc value for each ventilator are in Appendix 1):
1- Pocc DISPLAYED ON THE SCREEN AFTER ACTIVATING THE NIF MANEUVER
a. VENTILATORS: Drager [Evita XL, V500}ledtronic [PB 84@Q PB 980]
b. HOW TO RECORD:
i. Patient should NOT be aware of the maneuver. Please, DO NOT ask the
patient to perform a maximum inspiratory effort.

ii. Activate NIF maneuver and hold the occlusion for the duration of one
breath or 5 seconds if there is no visible inspiratory effort.

iii. Record the NIF value displayed on the ventilator’s screen. The NIF value
corresponds to the Pocc for that breath.

iv. Repeat the procedure three times, with each maneuver separated by an
interval of at least 30 seconds, ensuring that the patient had returned to
their baseline pattern of breathing before each measurement.

v. Compute the average of the three Pocc values and record the result.
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D FROM THE WAVEFORM AFTER PERFORMING AN END-EXPIRATORY

HOLD

a. VENTILATORS: Getinge [Servd, Servel], Hamilton (5/S], Drager [Evita XL,

V500]

b. HOW TO RECORD

Vi.

Vii.

Patient should NOT be aware of the maneuver. Please, DO NOT ask the
patient to perform a maximum inspiratory effort.

If the ventilator does not offer a “freeze screen” function (e.g. Getinge)
activate the “recording” function immediately before doing the
maneuver

Activate an end-expiratory hold for the duration of one breath or 5
seconds if there is no visible inspiratory effort.

Activate the “freeze screen” function immediately after doing the
maneuver, if available

Record the baseline airway pressure (Paw) which is the PEEP and the
lowest Paw during the hold (Prrough in the diagram below). Pocc is the
difference between the nadir in P,y during the hold and the baseline Paw
(PEEP). We will call the lower Payw point Prrough.

Repeat the procedure three times, with each maneuver separated by an
interval of at least 30 seconds, ensuring that the patient has returned to
their baseline pattern of breathing before each measurement.

Compute the average of the three Pocc values and record the result.

The procedure to record or freeze screens varies according to the ventilator (see Appendix 1).

3. When to record:

Only during assisted mechanical ventilation (patient triggering the ventilator on any mode) with
a minimal frequency dictated by the study protocol and if there are any clinical changes or
changes to the ventilator settings.

4. How to analyze

Pocc is the deflection in airway pressure from the beginning of the occluded breath (PEEP) to
the lowest airway pressure value (nadir in Paw named Prrough fOr the purpose of this guideline):

DEQOMOoOi &0 00D
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Ventilator Waveforms

eray Pressure \

Peak airway pressure

PEEP

i| APocc

Flow
Prrougn

e

(Figure Modified from Bertoni et al., 2019)

[Abbreviations: Pocc = whole breath occlusion pressure; Yo = driving dynamic transpulmonary
pressure; Prrough = lowest value in airway pressure during the occluded breath peak airway

pressure; PEEP = positive end-expiratory pressure]

Muscular pressure (Pmus) and driving transpulmonary pressure during tidal (unoccluded)
breaths ()v’||-=§ can be estimated based on Pocc by means of:
1. Using the online calculator at: https://rtmaven.com/pocc or
2. The PRACTICAL mechanical ventilation domain app
3. Doing the following calculations:
o 0G0 oft 0€&Qw
o YOO 0/ QO®0O00 c¢fo 0€é Gw

[Abbreviations: Pmus = muscular pressure during tidal (un-occluded) breathing; Pocc = whole
breath airway occlusion pressure; YO0 = driving dynamic transpulmonary pressure; Ppeak = peak

airway pressure; PEEP = positive end-expiratory pressure]

5. CRF data points to be obtained from the signal analysis
9 Average of 3 Occlusion Pressures (Pocc) (- cmH20)
9 Peak Inspiratory Pressure (PIP) during un-occluded breaths (cmH20)
9 Positive End Expiratory Pressure (PEEP) (cmH20)
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Appendix 1 Specific instructions on how to perform PPlat, PEEPi, Pocc, and P0.1 maneuvers on each of ventilator

Hold] for 0.5 seconds.
Select [Freeze
waveforms] A use the
knob to scroll over the
pressure-time waveform
and place the cursor at
0.5 seconds from the
point of zero flow A
Document the airway
pressure value (cm H;0)
A Select [Freeze
waveforms] to unfreeze
the screen.

[Expiratory Hold] for
0.5 seconds. Select
[Freeze waveforms] A
use the knob to scroll
over the pressure-time
waveform and place
the cursor at 0.5
seconds from the point
of zero flow A
Document the airway
pressure value (cm
H.0) A Select [Freeze
waveforms] to
unfreeze the screen.

menu on right hand side A
Select [Diagnostics] A Select
[NIF] A Press [Exp Hold] until
a single patient effort is
made or after 5 seconds has
elapsed, document the
negative NIF value (cmH20).

To confirm whether more
than one effort was detected
during the maneuver, Select
[x] to close the menu A
Select [Freeze waveforms]

A use the physical knob to
scroll over the pressure-time
waveform to find the
baseline at PEEP value and
the trough value for the first
effort to calculate Pocc =
Prrough — Total PEEP A Select
[Freeze waveforms] to
unfreeze the screen.

Ventilator Plateau pressure (Pplat) | Intrinsic PEEP (PEEPi) Pocc Po.1
End-inspiratory End-expiratory NIF maneuver Po.1 maneuver
occlusion maneuver occlusion maneuver
Draeger V500 Press and hold [Insp Press and hold Select [Special Maneuvers] Select [Special Maneuvers]

menu on right hand side
A Select [Diagnostics] A
Select [Start] for Po1

measurement A Press on

the physical knob to start
maneuver.

Auto Po.1 measurement at
a desired frequency can be

set by selecting [On] for
Auto Pg.1 and pressing on
the physical knob to

activate. Then choose the

time interval which Pg 1

should be measured at by

turning the knob and
pressing down to
acknowledge the
selection.

Medtronic PB
840

Press and hold [Insp
Hold]for 0.5 seconds.

Press and hold [Exp
Hold]for 0.5 seconds.

Select [LC/RM] on bottom
right A Select [NIF
Maneuver] A Press and hold

Select [LC/RM] on bottom

right A Select [Po1] A

Press [Start]. The value will
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Document the Pplat (cm
H,0)

Document the intrinsic
PEEP value (cm H;0)

[Start] until one breath
detected or up to 5 seconds,
then release [Start] A
document the negative NIF
value (cmH20, the maximum
effort detected)

*Note: To confirm if the
patient made more than one
effort during the maneuver,
zoom in on the scale of the
y-axis by pressing [ ] tab on
the right, turn the physical
black knob on the ventilator
to enlarge, look at the
baseline at PEEP value and
the Prrough Value for the first
effort to calculate Pocc =
Prrough — Total PEEP, and
unfreeze the screen.

appear in the window on
the right. Select [Accept] if
you want to save the
value.

Medtronic PB
980

Press and release [Insp
Hold]. Document the
Pplat (cm H,0)

Press and release [Exp
Hold]. Document the
intrinsic PEEP value
(cm H20)

Select [Menu =] on the left
sidebar A Select [NIF] tab A
Press and hold [Start] until
one breath detected or up to
5 seconds, then release
[Start] A document the
negative NIF value (cmH20,
the maximum effort
detected).

Select [Menu =] on the left
sidebar A Select [Po.1] tab
A Press [Start] A The
value will appear in the
window on the right.
Select [Accept] if you want
to save the value.
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*Note: To confirm if the
patient made more than one
effort during the maneuver,
close maneuver screen,
pause [||] the waveforms,
use the physical knob to
scroll back to the first effort,
look at the baseline at PEEP
value and the Prrough value
for the first effort to
calculate Pocc = Prrough — Total
PEEP, and unfreeze the
screen.

GE Engstrom
GE Carescape
R860

[Insp Hold] A select
[Insp Hold] again after
0.5 seconds.

The screen will be frozen,
use the physical knob to

[Exp Hold] A select
[Exp Hold] again after
0.5 seconds.

The screen will be
frozen, use the physical

Hold], select [Exp Hold] again
after one patient effort or
after 5 seconds has elapsed.

The screen will be frozen,
use the physical knob to

Vyaire Avea
Vyaire
Bellavista
Neumovent
End-expiratory hold and Po.1 estimated based on
manual measurement the trigger phase
Hamilton Select [Tools] A within Select [Tools] A within | Select [Tools] A within the Ventilator automatically
Medical G5 the [Hold] menu, select the [Hold] menu, select | [Hold] menu, select [Exp measures but sensitivity

must be set in pressure
trigger. Po.1 can be found
on bottom left side of
screen, on the third page
of monitored values.
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scroll over the pressure-
time waveform and place
the cursor at 0.5 seconds
from the point of zero
flow. Document the
airway pressure value
(cm H20) A unfreeze the
screen.

knob to scroll over the
pressure-time
waveform and place
the cursor at 0.5
seconds from the point
of zero flow. Document
the airway pressure
value (cm H;0) A
unfreeze the screen.

scroll over the pressure-time
waveform to find the
baseline at PEEP value and
the Prrough value for the first
effort to calculate Pocc =
PTrough— Total PEEP, and
unfreeze the screen.

Getinge Servo |

Press [Save] soft key and
observe the ventilator is
recording A Press [Insp
Hold] soft key for 0.5
seconds.

Press [Menu] soft key A
Select [Review] A Select
[Recorded Waveforms]
A using the physical
knob, scroll over the
pressure-time waveform
and place the cursor at
0.5 seconds from the
point of zero flow.
Document the airway
pressure value (cm H;0)
A Select [Close] to exit
the screen.

Press [Save] soft key
and observe the
ventilator is recording
A Press [Exp Hold] soft
key for 0.5 seconds.

Press [Menu] soft key
A Select [Review] A
Select [Recorded
Waveforms] A using
the physical knob,
scroll over the
pressure-time
waveform and place
the cursor at 0.5
seconds from the point
of zero flow. Document
the airway pressure
value (cm H0) A
Select [Close] to exit
the screen.

Press [Save] soft key and
observe the ventilator is
recording A Press [Exp Hold]
soft key to perform
maneuver for a single
patient effort and wait for
the recording to complete.

Press [Menu] soft key A
Select [Review] A Select
[Recorded Waveforms] A
using the physical knob,
scroll over to the first patient
effort to find the baseline at
PEEP value and the trough
value to calculate Pocc =
Prrough — Total PEEP A Select
[Close] to exit the screen.

Ventilator automatically
measures this for every
breath. Pg 1 can be found
by selecting [Additional
Values] on bottom right
corner A [Next Page].
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Getinge Servo
U

Select the video
recording icon on top
right cornerA Select
[Maneuvers] on left side
of screen A Select [Static
Measurements] A Press
[Inspiratory Hold] for 0.5
seconds.

After 15 seconds of
recording, the display
will show the recorded
file swoop into the media
folder on the top right.
Select the media folder
A Select [Recordings]
tab A Touch the screen
or use the [<] and [>]
arrows to scroll over the
pressure-time waveform
and place the cursor at
0.5 seconds from the
point of zero flow.
Document the airway
pressure value (cm H,0)
A Select [x] to exit the
screen.

Select the video
recording icon on top
right cornerA Select
[Maneuvers] on left
side of screen A Select
[Static Measurements]
A Press [Expiratory
Hold] for 0.5 seconds.

After 15 seconds of
recording, the display
will show the recorded
file swoop into the
media folder on the
top right. Select the
media folder A Select
[Recordings] tab A
Touch the screen or
use the [<] and [>]
arrows to scroll over
the pressure-time
waveform and place
the cursor at 0.5
seconds from the point
of zero flow. Document
the airway pressure
value (cm H0) A
Select [x] to exit the
screen.

Select the video recording
icon on top right cornerA
Select [Maneuvers] on left
side of screen A Select
[Static Measurements] A
Press [Expiratory Hold] for a
single patient effort or after
5 seconds has elapsed.

After 15 seconds of
recording, the display will
show the recorded file
swoop into the media folder
on the top right. Select the
media folder A Select
[Recordings] tab A Touch
the screen or use the [<] and
[>] arrows to scroll over to
the first patient effort to find
the baseline at PEEP value
and the Prrough value to
calculate Pocc = Prrough — Total
PEEP A Select [x] to exit the
screen.

Ventilator automatically
measures this for every
breath. Po.1 can be found
on the expanded screen
monitored values.
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