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Learning Objectives

As a result of this course, participants will be
able to:

* Recognize ventilator graphics that represent
the most common causes of ventilator
asynchrony.

 |ldentify necessary corrective procedures
after an assessment of ventilator graphics.

« Explain the specific cause of an abnormal
ventilator scalar.






Disclaimer:

Expertise in the interpretation of
ventilator waveforms does not

necessarily guarantee the ability
to successfully correct any of the
underlying causative factors




Variables of PPV
*Flow

* Pressure

»*Volume

*Time









Equation of Motion
Pyent + Pymuse = (Ex V) + (R x V)

Pvent — pressure generated by ventilator > PEEP
Pmusc — pressure generated by inspiratory muscles

<+ E — respiratory system elastance
< V — A lung volume above FRC

< R — respiratory system resistance
<+ V - flow



The Respiratory Equation of Motion

A\ Pressure = Raw x Flow + CL/Volume
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Airways ETtube Lung Chest Wall




Sensors Simplified

RRERCERE -
Internally mounted
\. expiratory valve
Main expiratory line
Pressure 2 UUUHUUUSUUUUUUUHUUUUUUUUUUUUUUCUCUUUCUUUUUUUUUUUUUUUUUUSUUUUULAY

manometer . . .
Main inspiratory line




The eye should learn
to listen before It looks.

Robert Frank



“A picture is worth a thousand
words...”

...ahd a ventilator waveform is
worth a second look.



Professor
Chatburn’s
ecommendations

ldentify the

Ventilation

Mode and
Control
Variable




WARNING

This gallery contains graphic

Images that some viewers
may find disturbing
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Airway Pressure (cm HZO)

Flow (L/min)

Tidal volume (mL)
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B. Control Variable

C. Cycle Variable

D. Expiratory Variable

A. Trigger Variable




Pressure
(mbar)

C Peak pressure

"Resistance

Plateau pressure pressure" (R - V)

Resistance "Compliance
Pressure pressure" (V,/C)
R-V ’ F

( ) ’ Flow- Pause- -

| A phase phase | | I_"PEEP"

< Inspiration time >< Expiration time >| Time (s)

(V insp = const.)







Volume Volume oriented Volume Pressure oriented
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WHEN THE RN STARTS

e 4

TURNING THE PATIENT,
DURING YOUR VENT CHECK
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Percentage of Patients With Asynchrony
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Auto-trigger

Double
Tngger

Ineffective Premature Delayed
Effort Cycling Cycling

Epstein. 2011 Respiratory Care 56 (1)



Dreyfuss, et al.; Am Rev Respir Dis. 1985 Oct;132(4):880-4.






Pressure Paw

Time

Changes in compliance

When compliance changes the plateau and peak

pressures change by the same amount of the pressure
difference Ap.

increasing compliance — plateau and peak pressures
fall

decreasing compliance — plateau and peak pressures
rise



Pressure

Time

Changes in inspiratory airway resistance

When the inspiratory airway resistance changes the

peak pressure changes and the plateau pressure
remains the same.

increasing resistance — peak pressure rises
decreasing resistance — peak pressure falls



Pressure
Paw

Inspiration Expiration

Time






o ‘ Flow |

Flow does not return
/ to zero during inspiration

Time




Flow

Time

Expiration flow does
not return to zero




Flow

Time




Volume

Expiration
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/ Inspiration

Pressure



Froese (1997), Crit Care Med. 25(6)

Zone of
overdistention

/ “Safe”

window

Volume

Zone of
derecruitment
and atelectasis

/

Pressure




What mode does this represent?




What are your primary concerns?




What Do You Notice? (Mode?)

T T T T T




What mode is shown here?




CHALLENGE ACCEPTED
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Flow (1 pn)
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Pressure targeted mode Volume control or flow targeted mode
PIP

PP+ il

N

Overdistension
or ‘beaking’

Volume (mL)

Pressure (cm water)

Source: Emrath (2021). Current Pediatrics Reports v.9
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Ineffective Trigger

Double Triggering

Time (seconds)

Source: Emrath (2021). Current Pediatrics Reports v.9



Flow starvation

N\

Pressure

Pressure

Pressure rise

g

Source: Emrath (2021). Current Pediatrics Reports v.9



No flow during inspiration

'

Flow

Time (seconds)

Source: Emrath (2021). Current Pediatrics Reports v.9



THERES A LITILE AuToPee? ... He NEebs

T Flow UPPED To 65 THE ET TUBE (AN

(OME BACK 2em... HIS FoLEY BAG IS Fucc..
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TeD WAS THE MASTER OF INTERPLETING
VENTILATOR GRAPHICS.




Figure 1. Idealized graphic representations of ventilator pressure, volume, and flow waveforms.

Volume Control Volume Control Pressure Control
(constant flow) (ramp flow) (exponential flow)
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Source: (2021) Chatburn & Mireles-Cabodevilla. “Understanding Ventilator Graphics”






Flow Pressure

Volume

Flow Pressure

Volume

Source: (2021) Chatburn & Mireles-
Cabodevilla. “Understanding Ventilator
Graphics”
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Look inside ¥

THIRD EDITION

RAPID INTERPRETATION OF

Ventilator
Waveform

Jonathan B. Waugh
Robert J. Harwood

Rapid Interpretation of Ventilator Waveforms
3rd Edition

by Jonathan Waugh v (Author), Robert J. Harwood (Author)
KA KX KXY v  6ratings

S Bestprice | § +

See all formats and editions

Spiral-bound
$75.79 vprime

Kindle
$60.76

Read with Our Free App 2 Used from $102.53
8 New from $54.73
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Thanks for Iister;ing"'..




