Hemodynamika chronického
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hodnoceni experimentu na
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VA ECMO

VA ECMO (Venoarterial Extracorporeal membrane oxygenation)

* Vyvinuté v 70. letech 20. stoleti
* Plna mechanicka podpora obéhu
* Kompletni vyména krevnich plynl v oxygendtoru

* 1xvenosnia 1x arterialni kanyla

e Drénuje krev z oblasti RA a okyslicenou ji vraci do Aorty

e Zachranuje zivoty jak v akutnim, tak pri preklenuti
kritického obdobi chronického srdecniho selhani

e Zvysuje afterload pro levou komoru srdec¢ni

VA ECMO

®

Faktory ovliviujici maximalni rychlost pritoku ECMO:

Prasvit a délka Zilni a arterialni kanyly
Lumen a poddajnost cév

Viskozita krve

Tlak v centralni zile

Systémova cévni rezistence

Odpor oxygenatoru

Poloha pacienta

Bartlett 1976, Burkhoff 2015, emDocs.net 2016



Vliv akutnosti a chronicity srdecniho selhani

Extracorporeal life support in cardiogenic shock: Impact of acute

versus chronic etiology on outcome

ECLS in chronic primary cardiogenic shock
represents a bridge to VAD or HTx,
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ABSTRACT

Background: The role of extracorporeal life support (ECLS) in primary cardin-
genic shock (PCS) is well established, In this study, we evaluated the impact of
etiology on ouleomes.

Methods: Between January 2009 and March 2013, we implanted a total of 249
patients with ECLS; we focused on 64 patients for whom peripheral ECLS was
the treatment for PCS. Of these, 37 cases (58%) were “acute” (mostly acute
myocardial infarction: 39%); 27 (42%) had an exacerbation of “chronic™ heart
failure (dilated cardiomyopathy: 30%; post-ischemic cardiomyopathy: 9%; and
congenital: 3%,

Results: In the group with chronic etiology, 23 patients were bridged to a left
ventricular assist device (52%) or heart transplantation (33%). In the group
with acute etiology, ECLS was used as a bridge-to-transplantation in 3 patients
(8% ). a bridge-to-bridge in 9 {24%), and a bridge-to-recovery in 18 {49%).
One patient in each group was bridged to conventional surgery. Recovery of
cardiac function was achieved in only the group with acute primary cardiogenic
shock (18 vs 0 patients, P = .0001). A mean flow during support of <60% of
the theoretic flow (body surface arca > 2.4 was a predictor of successful weaning
(P =.02). Median duration of ECLS support was 7 days (range: 2-11.5 days). Nine
patients (14%) died during support; 30-day overall survival was 80% (51 of 64
patients); and 39'% of patients were discharged, in whom survival at 48 months
was 90%. Thirty-day survival was correlated with duration of ECLS support,

Conclusions: In “chronic” heart failure, ECLS represents a bridge 1o a
ventricular assist device or heart transplantation, whereas in “acute™ settings, it
offers a considerable chance of recovery, and is often the only required therapy.
(J Thorac Cardiovasc Surg 2015;150:333-400

shock it offers chance of recovery.

Better outcomes are observed with shorter
and partial support.
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Dopad akutni versus chronické etiologie srdec¢niho selhani na vyvoj Iécby pomoci VA ECMO

Forma srdecniho selhani akutni chronicka
Pocet pacientl 37 27
Priciny Infarkt, Myokarditis, Plicni embolie DKMP, ICHS, vrozené vady
PreZivsich 1 mésic 73% 70%
, 48% Recovery 52% LVAD
Vysledek
8% Transplantace 33% Transplantace

Tarzia 2015
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Vytvoreni modelu chronického srdecniho selhani

Praseci biomodel (n = 5) tachykardii indukované kardiomyopatie (TIC)
Kardiostimulace o rychlé frekvenci 200 .. 220 .. 240/min

Délka indukce srde¢niho selhani 4 - 8 tydni

Intraventricular pressure

Parametry chronicky selhané levé komory:
s (primeér + sem)

kPa

Healthy Heart Compared To Cardiac Failure

A
mmHg |

Normal afterload

LVEDV = 189 +26 ml
LVESV =139 +17 ml
LVEF =25 +7%
SV =51 :20ml
. B sténa LV <10 mm
T m w e CO=2.9=:04l/min

S Sv02=62:8%

100 |

Contractility

Stroke volume

* Umoznuje pozorovani hemodynamiky a prace chronicky selhané levé
komory s podporou VA ECMO.

* Predchozi animalni experimenty provadény pouze na akutnich formach
srde¢niho selhani.

* Majiz plné vyvinuté neurohumoralni kompenzacni mechanismy.

* Je méné stabilni nez modely akutniho srdec¢niho selhani.

* VyZaduje dlouhodobou pfipravu.

ECHO: Vyvoj dilatace a dysfunkce
komorového myokardu

Ptiznaky chronického srdecniho selhani

Ascites

Kachexie

Tachypnoe

Plicni méstnani

Deteriorace v chovani

Béhy komorovych arytmii
Perikardidlni a pleuralni vypotky
Difusni pokles kontraktility myokardu

Selest mitralni a trikuspidalni regurgitace



..\ Metody — protokol experimentu

Protokol experimentu

Zavedeni podpory obéhu VA ECMO femoralnim pfistupem

Pratok podporou stupriovité od minimdalniho (0.1) do maximalniho
(5 I/min)

kategorie: 0 - 1 - 2 - 3 - 4 - 5 |/min

Katecholaminova podpora jen k udrzeni MAP > 50 torr

Dostatecna hydratace nutna k udrzeni dostatecného preloadu
Hodnoceni obéhové kompenzace

Méreni hemodynamickych parametrt a parametr( prace levé
komory

4.5
4.0 -
35 r—

[ el

2E
&0
1.5
1.0 PP E—

(B e

05
00
0 1 2 3 4 5 N5

Kategorie priitok ECMO Skuteény méreny pritok ECMO

ECHO: Vyvoj dilatace a dysfunkce
komorového myokardu




Méreni parametru levé komory
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* Transaortalné zavadény katetr v dutiné levé komory

* Okamzité méreni nitrokomorového tlaku a objemu

* Umoznuje hodnoceni prace levé komory a PV diagramu
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Vysledky - detaily

Chronické srdecni selhani

SW = 1892
pratok 5 I/min

SW =1434
pratok O I/min
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Vysledky - detaily
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Vysledky - detaily
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Vysledky - detaily
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Minimalni pradtok ECMO
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Porovnani akutniho a chronického selhani
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Porovnani chronické a akutni etiologie selhani

Akutni hypoxické srdecni selhani
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Zaveéry testovani VA ECMO

Model chronického srdecniho selhani s
rozvinutymi adaptacnimi mechanismy

VA ECMO dokaze preklenout kritické obdobi
srdecniho selhani

Zvysuje afterload a naroky na levou komoru

Aplikovat s ohledem nejen na organovou
perfusi, ale i na srdecni praci
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Aortdlni regurgitace a prutok a.carotis
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-3 Metody

Vytvoreni modelu chronického srdecniho selhani

* Praseci biomodel (n = 4) tachykardii indukované kardiomyopatie (TIC)
* Kardiostimulace o rychlé frekvenci 200 .. 220 .. 240/min

* Délka indukce srde¢niho selhani 4 - 8 tydnl

Protokol experimentu

* Zavedeni podpory obéhu VA ECMO femordlnim pfistupem

ECHO: Vyvoj dilatace a dysfunkce

*  Pratok podporou stupnovité od minimalniho (0.1) do maximalniho (5 I/min) komorového myokardu

kategorie: 0 - 1 - 2 - 3 - 4 - 5 |/min

* Katecholaminova podpora jen k udrzeni MAP > 50 torr
* Dostatecna hydratace nutna k udrzeni dostate¢ného preloadu
* Hodnoceni obéhové kompenzace

*  Méreni hemodynamickych parametr( a parametr( prace levé komory
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