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respiracni insuficience

stav, kdy

dychaci systen

neni schopen

zajistit dostateCnou vymenu
krevnich plynt




respiracni insuficience

® ¢
dle Casové zavislosti

e akutni
e chronicka

dle stupné zavaznosti

e parcialni (I.typu) - hypoxémie
e globalni (II. typu) - hypoxémie + hyperkapnie



respiracni insuficience

selhani oxygenace

e napr. ARDS
e hypoxémie

selhani ventilace

e napr. COPD
e hypoxémie + hyperkapnie



respiracni insuficience

standardni terapie:

v |éCba vyvolavaijici priciny

v umela plicni ventilace (protektivni) o
—— ———— W

v symptomaticka terapie



umela
plicni
ventilace







uméela plicni ventilace

v~ standardni lecebna metoda u respiracni
insuficience

v etablovana desitky let

v zcela nefyziologicka (ventilace pretlakem)

v barotrauma, volumotrauma, atelektrauma
= biotrauma

Cave: uméla plicni ventilace poskozuje plice !
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Figure 2. Relationship of mortality to inspiratory plateau prassure on the
first day after randomization in a clinical trial of tidal volume reduction in
ALFCTT).

Brower et al. AJRCCM 2002



ventilujeme protektivhe?

nemusi zajistit adekvatni
vymeénu krevnich plynd



extracorporeal
lung support
(ECLS)




fllozofie ECLS:

protektivni ventilaci

ev. se uméle
plicni ventilaci vyhnout




princip
ECLS







membranovy oxygenator

vysoky blood-gas gradient pro CO,, O,
1,3 m? ,
heparin coated %ﬁ
minimalni odpor NEN
« 7mmHg by 1,5 |/min
« 10 mmHg by 2,5 I/min
= 20 mmHg by 4 I/min
v priming volume: 175/240 ml
v Pmax: 350 mmHg
v flow O,: max 12 |.min!
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oxygenace a
dekarboxylace

Versus

blood a gas flow
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Klinisches Problem: Hyperkapnie Schwere Hypoxamie

Effektivitat
gerOxygeniering. Sicherheitsbereich

Effektivitat
der CO.-Entfernung:

Notwendige Blutflisse: 0,5 Blutfluss I/min 1,0




low-flow systémy high-flow systémy
blood flow/cardiac output <0,5 blood flow/cardiac output > 0,5

venovenozni systémy venovenozni systemy
(s pumpou) = =) (s pumpou)

1 I

| eliminace CO, | oxygenace + eliminace CO,

]

arteriovendzni systémy (s pumEpgk'/l' g(ardialnl
(bez pumpy) )

oxygenace + eliminace CO,
+ perfuze

venoarterialni systémy




systemy
arteriovenozni



arteriovenozni systéemy

v ucinna dekarboxylace, minimalni oxygenace
v nutna kanylace arterialniho systému
v bez krevni pumpy

v ,pohanéno" srdecni pumpou pacienta

v synonyma:
- ECCO,R extracorporeal carbon dioxide removal
- PECLA pumpless extracorporeal lung-assist

- AVCO,R arterio-venous CO, removal
- AV ECMO arteriovenozni ECMO ?!



ILA Membranventilator®

odvzdusneni

membrana

/ N Novalung® Safety
Connector™

4

odvod CO, — 4

svorky



systemy
venovenozni



venovenozni systemy

v vzdy s krevni pumpou
v umoznuje vyrazneé vyssi pratoky (> 7 I.min1)
v neni treba kanylace artérie (ischémie)

v dokonala dekarboxylace + plna oxygenace

v neni zavislé na krevnim obéhu pacienta



moznosti kombinace

Minilung®

NovaTherm® \ /

iLA® Membranventilator




extracorporeal
lung support
ECLS




~kardialni* ECMO

»pulmonalni* ECMO

napojeni na cévni systém venoarterialni venovenozni arteriovenozni
nahrada funkce plic ano ano ano
nahrada srdecni pumpy ano ne ne
oxygenace ano ano minimalni
dekarboxylace ano ano ano
zajisténi pritoku krevni pumpa krevni pumpa srdeCni pumpa
krevni pritok 3->7 lL.mint 0,5-4,5-7 l.mint 0,35 -2 l.min!
pracovisté zejména kardioch. ICU nekardioch. ICU nekarcl;lli/cl)(c:lr]. e,
antikoagulace ano ano ano
transport pac. s pristrojem obtizny snadny snadny
velikost kanyl arterialnich 14-20F 13-15F
velikost kanyl venoznich 20-26 F 18-32F 15-17F
komplikace Casté zridkavé zridkavé
narocnost metody znacna stredni nizka




antikoagulace



antikoagulace

prttok aPTT

0,5-1Ilmint 55-65s
v heparin coated membrané |1_4 |mint 50-60s

4—7 I.minl 45-55¢s

v systémova antikoagulace

v nefrakcionovany heparin

- aPTT (activated partial thromboplastin time)
50-60 s
- ACT (activated clotting time)

v fakultativne argatroban, prostacyklin (HIT)






indikace
ECLS



patofyziologickée indikace

primarn € hypoxemické selhani (napr. ARDS)

- nutnost PIP > 30 cm H,O

- nutnost PEEP > 15 - 20 cm H,0

- hutnost FiO,, > 0,60 - 0,80

- nonrespondence na pronacni polohu

- p,O,/FIO, <100 — 150 mmHg

primarn & hyperkapnické selhani (napr. COPD)
- priznaky tézké hyperkapnie nereagujici na NIV

- tézka respiracni acidoza nereagujici na NIV




klinické indikace

ARDS tézka forma
COPD akutné dekompenzovana tézka forma

alternativa k umélé plicni ventilaci

- COPD, ARDS, bridging to transplant

barotrauma, obstrukce DC — bridging to therapy




HFOV

neuromuscular
blockade ?

low — moderate PEEP
higher PEEP

low tidal volume ventilation

increasing severity of lung injury

=
2
)
s
[}
-
u
et
£
(e,
[=]
£
A
o
=
£
+7+]
i
]
]
+]
=

mild ARDS moderate ARDS severe ARDS
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Pa0,/FiO, with courtesy of M. V. Ranieri




Hemodec

Decap®

Novalung

iLA-activve®
Alung

Hemolung®



kanylace



kanylace

@ a. femoralis
(min. 5,2 mm)

punkce nad femoralni
bifurkaci

PHILIPS

COMMON FEMORAL ARTERY BIFURCATION





















vztah
ECLS a UPV



Atemminutenvolumen (I/Min)

O,-Fluss (I/Min)

zB. 7
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ECLS a UPV

Reduktion des Atemminutenvolumens um ca. 10 % pro Schritt

Zielwerte fur protektive Einstellungen
(3-4 ml’kg x < 10 Atemziige/Min*)

4 Cave.

: pfi zméné parametrd ECLS nutno
ihned upravit parametry UPV !l

I 1

I 1 1 I I I
Zeit (Min) 0 20 40 60 80 100 120 140

Ausgangs- 6 A 6 A A 6 A

Blutgas- Blutgas- Blutgas-  Blutgas-  Blutgas-  Blutgas- Blutgas-  Blutgas-
analyse  analyse analyse analyse analyse analyse analyse analyse

*madgliche Beispielswerte flr einen durchschnittlichen Klinikpatienten mit 70 kg Kérpergewicht
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kontraindikace
ECLS



kontraindikace

venovenozni (with pump)

e HIT (relativni)

arteriovendzni (pumpless)

e Jow CO (sokove stavy, heart failure)
o JCHDKK

o t.hm. < 20kg

e HIT (relativni)



ECLS
+ jine metody
na ICU




v NIV

v prone position

v CRRT
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Extracorporeal Membrane Oxygenation in Awake
Patients as Bridge to Lung Transplantation

Thomas Fuehner!, Christian Kuehn?, Johannes Hadem3, Olaf Wiesner'!, Jens Gottlieb?,
Igor Tudorache?, Karen M. Olsson!, Mark Greer!, Wiebke Sommer?, Tobias Welte',
Axel Haverich?, Marius M. Hoeper!, and Gregor Warnecke?

'Department of Respiratory Medicine, 2Department of Cardiothoracic, Transplant and Vascular Surgery, and Department of Gastroenterology,
Hepatology and Endocrinology, Hannover Medical School, Hannover, Germany

_ 1Tl group Fuhner et al. Am J Respir Crit Care Med 2012;185(7):763-8
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| ventilation any MOFE |

We do not need mechanic

“Marco Ranier, MD

3
@ Lorenzo Del Sorbo. ND: \
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to take home message

v uméla plicni ventilace ma vedle pozitivniho |
negativni vliv na plicni tkan (biotrauma)

v u kritickych stavll nékdy nestaci zabezpecit
vymeénu krevnich plyn(

v ECLS nahradi ventilaci a oxygenaci pacienta
v ECLS dovoli snizit agresivitu plicni ventilace

v ECLS nekdy umozni se UPV vyhnout @



,Don”t speak longer in
public

than you can make love in
private.”

Cicero



...dékuji Vam za pozornost
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