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MECHANICAL VENTILATION
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A gchematic Hlustrating negative pregsure ventilation.
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Iron lung polio ward at Rancho Los Amigos Hospital
in 1953
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Cuirass shell used for NPV, Patient is placed in supine position and cuirass is stabilized
with the use of straps and posts.
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positive pressure ventilation,



+ Pressure above ambient
i at mouth or upper airway

Airflow in

Chest wall

Lung

Intrapleural
space

Inspiration --= Expiration Intrapulmonary
pressure

Intrapleural

em H,O
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Lungs
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Comparison of the pressures within the thoracic cavity during positive-
pressure ventilation (A) versus spontanecus respiration (B).




Pressure

Changeover from
inspiratory phase
to expiratory phase
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The four phases of the respiratory cvcle on a ventilator.
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Bennett 860 ventilator
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cmv
(controlled mandatory ventilation)
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CMV:Control Mechanical
Ventilation

Peak pressure

Airway \ 3 Seconds -I-» HSemndE—...I

pressure
Machine
: e breath
I ]
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| I
No patient / Time »
mnspiratory effort

Controlled mechanical ventilaticn (CMV). Patient receives a preset num-
ber o. oreaths of a preset tidal volume, delivered at equal rime intervals. Patient effort will
not trigger either a spontanscus or mechanical breath |



AMV
(Assist Mechanical Ventilation)
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AMYV : Assist Mechanical Ventilation

tirway |¢2.ﬁ Eecnnd3»|+ 2.7 Emmds-*
eSS
~1 d
/ ‘. - / £
/ / s\

J"j - tw_fth-F-H.‘-"- .
| = Assist pressur curve, Patient ef

! i
iz::ﬁt:r f fort (negative pressure deflection from basefie)
#ffort ! Tirie - —— occurs before cach machine breath, Brraths

MY ROt Geeur 4t equel, timed intervals,




ACV
Assist Control Ventilation
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ACV:Assist Control Ventilation

First breath Second breath
assisted control
Airway P A
pressure ' \
7 \
s \
_“qq_;"
f Machine controlled breath
Patient-assisted .
breath Time -

Assistfeontrol (AfC) ventilation pressure curve. Patient receives a preset
number of control breaths of a preset tidal volume. The patient may trigger additional
breaths. These machine-assisted breaths will be of the preset tidal volume. An assisted
breath is evident by the negative pressure deflection created by the patient when trigger-
ing the ventilater. A control breath shows no negative deflection.



IMV
Intermittent Mandatory Ventilation

1) 4 st 4l 5 SIS 4 sgcie

aladl g 5ol ) 3 g b oad (5 laa) (sl Gy 5 lanse
M\ALEAD‘}AJJJ\JM}?MMLSJ\)‘ LSLQ u.us.u

LY \J. 01 /; - J L.S‘)l_.\.;\ L$1 N O._}_.\ v er di\ﬁ AA Oﬂ‘ Y o
(Losrisol) ol Jlan (sal)



--—

Alrway pressure

L) Qgliia A 54 L
IMV;

Intermittent Mandatory Ventilation
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Inrermittent mandatory vencifation {IMVY)



SIMV
Synchronized Intermittent Mandatory
Ventilation
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SIMV
SYNCHRONIZED INTERMITTENT MECHANICAL
VENTILATION

* Synchronized Intermittend Mandatoryl Ventilation (SIMV) describes a
method of providing mechanical breaths to a patient. An "SIMV of
12" means that the patient is getting 12 guaranteed (mandatory)
breaths per minute from the ventilator. In the SIMV mode, the
patient is allowed to take additional breaths in between the
mechanical breaths. The patient's own breaths are called
"spontaneous breaths". The size of these breaths may be large or
small, depending upon the patient's abiltiy.

* The ventilator detects the patients spontaneous breathing, and waits
until the patient exhales before delivering another mechanical
breath. This "synchronizes" the ventilator to the spontaneous
breathing.

* A patient on an SIMV of 12 with a total breathing rate of 20 breaths
per minute is receiving 12 breaths from the ventilator and taking 8
spontaneous breaths.
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SV
(Spontaneous Ventilation)
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Spontaneous Ventilation
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Spontaneous ventilation. Pressure, in centimerers of H:Q, is eranhed on vertical axis

agalnst time on horzontal axis. Negatve deflections represent patient inspiratory
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PSV Pressure Support
Ventilation
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Pressure support ventilation (PSV) with PEEP of 5 cm H2O.
{A) Inspiratory effort; (B) Pressure support plateau of 30 cm H:O (Peak
airnway pressure of 35 cm H:O, PEEP of & cm H:0); {C) Beginning expira-

tory phase when the inspiratory flow drops to 25% (or other predeter-
mined %) of its peak flowy.



PSV
(Pressure Support Ventilation)
Gl Dlays a1l a2 (5 (s lds Culane

Al dga g Hlaw (gal )l Lualt Sl AS ala A jae
Sv,imv,simv ®
G 38 5 s paa S ph (e e8] (g jlulan () il e
gl (e odldiil gl laa ) o g ol |y ae b ) SU et
ARl 4seS 6 el Gl ey Hurie (g )ls aaaiculaace

_JJ\AS.J);)



D5y 9y MR sl sile

a3 Gslel Cutie jLEd o

PEEP: Positive End Expiratory Pressure
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CPAP: Continuous Positive Airway Pressure
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PEEP (Positive and Expiratory Pressure)
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CPAP (Contineous positive airway pressure)
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( IRV )
Inverse Ratio Ventilation



The primary goal for IRV is improved oxygenation by
forcing inspiratory time to be greater than expiratory
time

(example: Inhale is 3 seconds and exhalation is 1
second, a 3:1 |:E ratio) increasing the mean airway
pressure and potentially improving oxygenation.
Normal |:E ratio is 1:2, 1:3, 1:4, so forcing the I:E to
be 2:1, 3:1, 4:1, (or even as high as 20:1) is the

source of the term for the strategy.



The shorter expiratory time during IRV increases the risk
of auto-PEEP and its associated development of problems
(e.g. pulmonary barotrauma, hypotension).[10] IRV also
appears to increase the risk of pulmonary barotrauma

independent of auto-PEEP.
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Phenomenon of auto-PEEP, caused by inversion of the I:E ratio. Insufficient

sure, which is known as auto-PEEP.

of gases in the lung. This trapped gas creates pres-



Auto-PEEP
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Minute Mandatory Ventilation
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End Inspiratory pause
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End Inspiratory Pause
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Plalcay pressune

The graph shows the upper aire
sway pressires Juring i positive pressure breath,
Pressure riscs during inspiration to peak inspira-
tory pressure (PIF). With a breath hold, the

plateau pressure can be measured, Pressures fall
Expiration back &0 baseline during expiration,
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