Zaklady UPV

Jan Sebron, ARO
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Cile prednasky

eporozumeét zdkladnim principum umeélé plicni ventilace
®znat ndzvoslovi a charakteristiky zakladnich ventilacnich

eprobrat zdkladni principy nastaveni ventila¢niho rezimu

rezimu
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Definice

UPV = zpUsob dychani pri némz mechanicky pfistroj plné
nebo Castecné zajistuje prutok plynu respiracnim systémem
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Cile UPV

1. Fyziologické:
podpora alveolarni ventilace
podpora arterialni oxygenace
ovlivnéni velikosti plicniho objemu a snizeni dechové prace

2. Klinické:
zvrat hypoxémie a akutni respiracni aciddzy
zvrat dechové tisné
snizeni dechové prace a spotreby kysliku
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Indikace UPV

rozhodnuti o zahdjeni UPV je zalozeno predevsim na zhodnoceni
celkového klinického stavu nemocného a jeho vyvoje

Indikaéni kritéria k zahdjeni UPV:

e Oxygenace: PaO2 < 70 mmHg pfi FiO2 0,4 maskou (hypoxémie)

e Ventilace: apnoe / PaCO2 > 55 mmHg (kromé pacientu s chronickou
hyperkapnii)

¢ Plicni mechanika: DF > 35/min, nestabilni hrudnik, svalova slabost,
neurologickd onemocnéni,...
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Fyziologie dychani

GAS EXCHANGE

EXTERNAL
ENVIRONMENT
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CELLS
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Fyziologie dychani

© Alveolus Gas Exchange
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Fyziologie dychani




Ventilace pozitivhim pretlakem

Valve
closes

Ventilator

cnic,
€

alsks
\ \\k( ) n, o

Se '33)30‘

¢*



Ventilace pozitivhim pretlakem

Pump

Air and Valve
oxygen closes

Used Valve
alr opens

Ventilator
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Formy umélé plicni ventilace

NEINVAZIVNI

INVAZIVNI
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Neinvazivni ventilacni podpora - HFNO
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Neinvazivni ventilacni podpora - HFNO
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Neinvazivni ventilacni podpora - HFNO

PHYSIOLOGICAL
BENEFITS OF
HFNC

w,
Atelectasis

2. Decreased dead space

= clearance
= -

-

N

5. Recruitment
of atelectatic
lung regions

4. Decreased

bronchus bronchoconstriction

e 3. Increased
‘\ secretion

1. Decreased nasal resistance
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HFNO - nastaveni

C] FiO2 80%
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Neinvazivni ventilace

NIV = podpurna ventilace trvalym pozitivnim pretlakem s tlakovou
podporou

Casto vyuzivana u akutniho hyperkapnického respiracniho selhani
(exacerbace CHOPN), dale se vyuziva napt. u srde¢niho selhani
(kardialni plicni edém)
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Neinvazivni ventilace
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Konvencni ventilace




Ventilator a ventilacni okruh
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Typy ventilaénich rezimu

. Podle stupné ventilacni podpory (plna / ¢astecnd)
napfr.: CMV (controlled mandatory ventilation), SPONT ¢i CPAP

. Podle synchronie s inspiriem nemocného

Synchronni ventilaéni rezimy
(pressure trigger, flow trigger)

Asynchronni ventilaéni rezimy

. Podle zplsob Fizeni inspiraéni faze - OBJEMOVA / TLAKOVA ventilace
(volume controlled, pressure controlled - tedy s variabilni velikosti dechového
objemu /napt. SIMV, P-SIMV, BiPAP/)

4. Nové ventilacni rezimy
Adaptive Support Ventilation (ASV)

Intellivent ASV ochice
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Typy ventilaénich rezimu

Traditional modes
Volume-CMV Pressure-CMV

Volume-SIMV Pressure-SIM

Pressure support

Advanced modes

Adaptive-CMV

Adaptive-SIM

Volume support

Biphasic modes

ASV, INTELLIVENT-ASV, PAV, To mimic some traditional modes

SmartCare, PPS, NAVA, etc.

To form unique biphasic modes

DuoPAP, APRV
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Zakladni nastaveni

Ventilace (CO-)

MV = DF x Vt

Oxygenace (O2)

FiO,

PEEP

T (doba) inspiria

Inspiracni pauza (%)

aiskd
Waa 5




Zakladni nastaveni

Dechovy objem 6-8 ml/kg

Doba inspiria a pomér [:E | 1-1,5s, [E = 1:2

Klicove alarmy Inspiracni tlak, min. MV




Typy dechu pii UPV

1. Zastupové resp. Fizené dechy
(CMV - control mandatory ventilation)

2. Jestlize nemocny iniciuje aktivitu ventilatoru, je spustén
dech, ktery je zcela fizen ventilatorem, jedna se o tzv.

asistovany dech
(napfr. SIMV)

3. Spontanni dech - ventilator podporuje dechové usili
nemocného

Podporovany (supported)
Nepodporovany
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Faze dechového cyklu

. INSPIRACNI faze - je zahajena tzv. INICIACI, tedy signdlem k
zahajeni dechového cyklu (napfr. casem, tlakem, prutokem)

2. LIMITACE tvorby tlaku a pratokl v insp. fazi (pressure limit,
volume limit)

3. Inspiracni pauza - zlepsSuje homogenitu distribuce ventilace
(ventilator ponechava uzavienou exspiracni chlopen)

4. Ukonceni inspira¢ni faze a prepnuti do expiria se déje tzv.
CYKLOVANIM (objemem, casem, tlakem nebo prutokem)
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SIMV

o) Synchronized

Intermittent
\Y/§ Mandatory
\VA Ventilation




Faze dechového cyklu

SIMV
Breath cycle time

PA SIMV period Spont. period

[V 11N

SIMV
Breath cycle time

SIMV period

time

time
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SIMV

SIMV modes with a high set rate

Volume-SIMV mode: Rate = 15 b/min, and Ti=1.3 s

@® Volume VTMB
The interval is too short for

. O Volume PTMB
even one patient breath

@ Pressure SB
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SIMV

SIMV modes with a low set rate

Volume-SIMV mode: Rate =2 b/min, and Ti=1.3 s

@ Volume VTMB
The interval is long for

. O Volume PTMB
several patient breaths

@ Pressure SB
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SIMV

SIMV modes: Indications

Passive patients
(with a high set rate)

Partially active patients
(with a high set rate)

Active patients
(with a low set rate) e,




Podpurné rezimy

Pressure support mode

e Pressure support control is
important

e With a high Psupport, patient
breaths are sufficiently supported
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ASV - Adaptive Support Ventilation

(S)ICMV

s @

..................................................

CO} elimination (ventilation)

and patient support

@
—

Oxygenation

Conventional ventilation ASV
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ASV - Adaptive Support Ventilation
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Step 1: Set patient height and gender

First yous st the gerddar and heght of the patenl The ventilglor will then
Galodate the patient’s heal body weagit

Step 2: Set the target minute volume

Determine the targes minute volume in terms of percemage of normal
miruie volume. ASV sets 2 default target menute volume of 100%. Ths
oquals 3 normal minuse ventition of 100 mi per g por minute In adults
and up 20 300 mi per kg per miruse in Chidron. Depencing on patienst
ONELONS, & hghar minule volume might Be nadlessary 10 reach an
appeopriane CO, v

Step 3: Set oxyganation controls

Se PEEP ang Oxygen values 10 Drovide appropriane Caygenalor

Step 4: Set controls for synchronzation and lung protaction

Defre the values for pressure ramp, TNQIer, CXPIratory thgGer, and ma
mum pressure ima. You can then start the wenbation.
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PEEP (Positive End-expiratory pressure)

Ovlivnéni velikosti FRC

A. U nemocnych sedovanych ci relaxovanych PEEP
zabranuje vzniku kompresivnich atelektaz v
dependentnich (nejnize ulozenych partiich) plic, zlepsuje

oxygenaci a mechaniku plic

B. U nemocnych s intersticialnim ¢i alveolarnim edémem k
prevenci opétovného kolapsu provzdusnénych alveolu,
zlepsSeni oxygenace a snizeni Spickovych alveolarnich
tlaku v prubéhu inspiria
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PEEP
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PEEP

Zone 1
P,>P,>R

Zone 2
P> PA> P

Zone 3
P>R,>P

Blood Flow




Komplikace umélé plicni ventilace

VALI (Ventilator associated lung injury)

Volumotrauma
Barotrauma
Atelektrauma
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Dotazy?




Déekuji za pozornost
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