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Indikationen flur mechanische
Kreislaufassistenzsysteme

Kardiogener Schock / CPR /
Linksherzversagen

Hoch — Risiko - PCI
Supportiv bel Lysetherapie
Vor / nach kardiochirurg. Eingriffen

Bridge to Recovery or Transplant



=
Koronarperfusion im Kammerflimmern

== Aortic Pressure
= CVP
=== Corornary Perfusion Pressure

Stig Steen et al, Resuscitation 58 (2003) 249-258


Vorführender
Präsentationsnotizen
Let us look at what happens with the arterial and venous blood pressures during a SCA.
It has been studied in pigs with a weight of 25 kg (which are rather similar to the human anatomy of the thorax) by professor Stig Steen.
The red line is the Arterial Pressure (AP), measured in the aorta. The blue line is the Central Venous Pressure (CVP) measured in the right atrium, and the green line is the Coronary Perfusion Pressure (CPP), calculated as the difference between these two. Ventricular Fibrillation (VF) is induced at time zero, the pressure in the aorta decreases immediately as soon as VF starts, but it doesn't come down to zero immediately, it stops at  20 mm/hg. Probably because the nonstriated muscles around the big arteries do not die immediately, they keep on working for a while. This means that the patient still has a pressure in the artery side of  the circulatory system. Blood will be pushed from the artery system to the venous system – that’s what we see on the blue line. CVP increases from 2-3 mm/hg to 18mm/hg. The CPP, the green line, moves towards 0 immediately after the induction of VF. As long as there is a difference between AP and CVP there is a CPP and therefore perfusion and oxygenation of the heart through the coronary vessels. 

Within the first 4 minutes there is a difference between AP and CVP, which gives circulation in the heart. After 5 minutes, the AP (artery side of the system) meet the pressure at the right side (CVP) and all circulation in the myocardium is stopped. (CPP = 0) 

The reason for the high survival rate after defibrillation within 0-4 min from the cardiac arrest depends on the perfusion of the heart, it is low but still over 15 mm/hg. The heart is fed with oxygen and energy and prepared to start. It has some oxygen to work with and is not completely out of energy. Compare this with trying to start a car with a lot of battery power but no fuel. 
One should remember that VF is the most stressful condition a heart could be in and the storage of energy and oxygen will soon be emptied.



Erstes Life
Support
System

(Lancet 1886)

FIGURE ¢, 1he Sarvel-voll merhod of artificial resperation, Top flgwre defcis i
tation of tnspivation end bottom figuve shows expivarion. (Courtesy of The Lancet)



Vorführender
Präsentationsnotizen
Rather early in the history the importance of respiration was discovered. If the patient was breathing, then you knew he was alive. If he did not breath there were several different ways of giving artificial respirations during the history.
Our mouth-to-mouth technique was described already in 1770, but disappeared again, in favour of other techniques.
This is only one of them.
Since most of the patient that was drowning victims, giving artificial respiration was the right thing to do. That tradition of ventilation as the most important part of resuscitation is still with us today – after 200 years. If you ask people in the society still today, almost everyone know about mouth-to-mouth, but not so many know the whole CPR.
At that time the circulation was not fully investigated, and the importance of the heart beating was not understood.
They could not really see a difference between sleeping, unconsciousness, or death.



Leitlinie zur Behandlung des infarkt-
bedingten kardiogenen Schocks

Herausgegeben von der Deutschen Gesellschatft fur Kardiologie — Herz- und Kreislaufforschung (DGK),
der Deutschen Gesellschaft fur Internistische Intensivmedizin und Notfallmedizin (DGIIN),
der Deutschen Gesellschaft fur Innere Medizin (DGIM) und der Deutschen Gesellschaft fur
Thorax-, Herz- und Gefasschirurgie (DGTHG)

Behandlungsziele beim infarktbedingten kardiogenen Schock:

a) die frihestmogliche koronare Reperfusion
(Wiedererdffnung des verschlossenen Infarktgefaldes),

b) die Aufrechterhaltung bzw. Wiederherstellung einer
adaquaten Perfusion und Oxygenierung der vitalen Organe,

c) die Pravention und Begrenzung des Multiorgandysfunktions-
Syndroms (MODS) und Multiorganversagens,

d) frihzeitige Versorgung mechanischer Infarktkomplikationen.



ntracortale Zallongegenpulsation
(IABP)

Diastolef







ntracortale Zallongegenpulsation
wahrend Hoch-Risko-PCl

LVEF 22%, chron. Verschl. RCA, PCI Hauptstamm, EuroScore 52%



Supportive IABP bel Lysetherapie

BTT + IABP
B TT Alone
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European Heart Journal Advance Access published January 23, 2009

European Heart Journal CLINICAL RESEARCH

FUROPEAN doi:10.1093/eurheartj/ehné02
IE L3

A systematic review and meta-analysis of intra
aortic balloon pump therapy in ST-elevation
myocardial infarction: should we change the
guidelines?

Krischan D. Sjauw, Annemarie E. Engstrom, Marije M. Vis, Rene ]. van der Schaaf,
Jan Baan Jr, Karel T. Koch, Robbert J. de Winter, Jan }. Piek, Jan G.P. Tijssen,
and José P.S. Henriques*

2 Metaanalysen:

1.) 7 Randomisierte Studien (STEMI) mit 1007 Patienten: - 30-Tage?
2.) 9 Kohortenstudien (Schock) mit 10529 Patienten: - 30-Tage?




/ Randomisierte Studien (STEMI) mit 1007 Patienten:

IABP no IABP 30-day mortality
Trial niN niN risk difference
No reperfusion
O'Rourke 8/14 10/16 =
Flaherty 4/10 3/10 =
Overall 12/24 13/26 -~ 0.01(-0.26 to 0.28)

Thrombolysis
Kono 0/23 0/22 -

TACTICS 10/30 12/27 -
Overall 10/53 12/49 < —0.06 (- 0.21 to 0.08)

Primary PCI
Ohman 2/96 2/86
PAMI-II 9/211 71226
van ‘t Hof 12/118 9/120
Qverall 23/425 18/432 0.01 (-=0.02 to 0.04)

S e T o 0.01 (- 0.03 to 0.04)
P (heterogeneity)=0.94 < '

1?=0% IABP no IABP
P (overall effect)=0.75 Better Better




9 Studien (Schock) mit 10529 Patienten:

IABP no IABP 30-day mortality
Trial n/N n'N risk difference
No reperfusion
Moloupoulos 24134 15/15
Overall 24/34 15/15 -0.29 (-0.47 to-0.12)

Thrombolysis
Stomel 28/51 1013 »
Kovack 10727 13/19 &
Bengtson 48/99 58/101 —
Waksman 11/20 17721 -
GUSTO-1 30/62 146/248 —
SHOCK registry 220/439 300/417 -
=
4

NRMI-2 TT 1068/2180 2346/3501

Overall 1415/2878 2890/4320 -0.18 (-0.20 t0 -0.16)

Primary PCI
NRMI-2 PCI 956/2035  401/955
AMC CS 93/199 26/93 ——
Overall 1049/2234  427/1048 & 0.06 (0.03 to 0.10)

Overall 2488/5146 3332/5383 =0.11 (=0.13 t0o=0.09)

-1 -0.5 0.5 1
P (heterogeneity)<0.0001 - >
1<=93.6% IABP no IABP
P (overall effect)<0.0001 Better Better




A systematic review and meta-analysis of intra
aortic balloon pump therapy in ST-elevation
myocardial infarction: should we change the
guidelines!?

Krischan D. Sjauw, Annemarie E. Engstrom, Marije M. Vis, Rene ]. van der Schaaf,

Jan Baan Jr, Karel T. Koch, Robbert J. de Winter, Jan }. Piek, Jan G.P. Tijssen,
and José P.S. Henriques™

Conclusion

The pooled randomized data do not support |IABP in patients with high-risk STEMI. The meta-analysis of cohort
studies in the setting of STEMI complicated by cardiogenic shock supported IABP therapy adjunctive to thrombolysis.
In contrast, the observational data did not support |ABP therapy adjunctive to primary PCI. All available observational

data concerning |ABP therapy in the setting of cardiogenic shock is importantly hampered by bias and confounding.
There is insufficient evidence endorsing the current guideline recommendation for the use of |ABP therapy in the

setting of STEMI complicated by cardiogenic shock. Our meta-analyses challenge the current guideline
recommendations.

Im Schock senkt die IABP beil fehlender Revaskularisation (-29%) oder

nach Thrombolyse (-18%) die 30-Tage Mortalitat; nach Infarkt-PCl ist ihr

Einsatz nicht gerechtfertigt. = Vorgehen nach Infarkt-PCl + Schock?




Schock Il — Studie
Thiele H. et al. 2009

600 Patienten mit STEMI
& kardiogenen Schock

\
Infarkt - PCI
Anlage einer IABP keine IABP
300 Patienten 300 Patienten

- 30-Tage Mortalitat (Sek. Endpunkte 6 + 12 Monate)



Intraaortale Ballon-
gegenpulsation (IABP)

Technisch einfach
Preiswert" \

Etabliert in der Herz-
chirurgie, bei HRPCI
& nach Thrombolyse

Keine Evidenz nach
Infarkt — PCI

Einsatz im Schock
nach Infarkt-PCIl ?7?7




Mechanische Kreislauf-
assistenzsysteme:

Intraaortale Ballongegenpulsation (IABP)
Hemopump / Impella/ AMED - Pumpe

Tandemheart, percutaneous Cardio

Pulmonary Support (pCPS), Notfallsysteme

Experimentell: Jomedpumpe, PulseCath

Chirurgie: LVAD / BVAD / Kunstherz



AM E D I n C® Dol St .--'D Guide Wire

Impeller l S N

/ B 4
Priming
Port
f‘ \ Shroud
Impeller

Docking
Station

Impeller




Catheter Cardiovasc Interv. 2005;66(4):557-61.


Vorführender
Präsentationsnotizen
RIVA 2 Stents


Axlale Turbinenpumpen
(Hemopump®, Impella®, AMED)

Perkutan implantierbar
Effektive Entlastung des linken Ventrikels

Unabhangig vom Herzrhythmus

Grof3erer Diameter (12 bzw. 16 F) als IABP
(Nur unter Durchleuchtung zu implantieren)



Implantation nach Gefaldfreilegung

distale U-Stiche/Tabaks- A Tarrale proximale
vessel loop beutelnaht vessel loop

Insertion of the pump into the vessel

Figure 2 J-Guide wire (optional)
rleme

Catheter (with marking) Outlet Sensor

Impella®



Fallbeispiel: AMI + Schock
68 |. Patient (89 kg, 177 cm)

LVEF (ECHO 18 %), IABP, 3-Gefal3 KHK:
Chronischer Verschluss von RCA & RCX

Plaqueruptur in der proximalen LAD
Bypass-Op schon vor 6 Jahren abgelehnt

COPD, Diab. mell., Niereninsuff. St. il






- Entlassung am 7. Tag nach AMI



Mechanische Kreislauf-
assistenzsysteme:

Intraaortale Ballongegenpulsation (IABP)
Hemopump / Impella / AMED - Pumpe

Zentrifugalpumpen:
Tandemheart, percutaneous Cardio Pulmonary
Support (pCPS), Notfallsystem - Lifebridge

Experimentell: Jomedpumpe, PulseCath

Chirurgie: LVAD / BVAD / Kunstherz



| erculation 2001

Tandemheart®




percutaneous CardioPulmonary
Support (pCPS)

Vortelle:

 Perkutan implantierbar, auch unter Reanimation

e Ohne Durchleuchtung zu implantieren

« Komplette Ubernahme der Funktionen von Herz + Lunge

Nachtelle:

e Schwierig zu Transportieren (Grof3e / Gewicht)
 Aufbau + Priming bendtigt relativ lange Zeit (bis 20 min.)
« Kardiotechniker / speziell ausgebildetes Personal

o Gefahr der Luftembolisation (Filter bis max. 50 ml)









Fuhrt 100 Kompressionen
pro Minute durch

Kompressionstiefe:
4-5 cm

Kompressionskraft:
bis 500 N

Benotigt 20s zum Anlegen [ '

Arbeitet sowohl mit
O, oder Druckluft












Transport

Ve,







Intravaskulare
Pumpsysteme:

Extrakorporale
Pumpsysteme:
Tandemheart™: |ABP:
LA - Aorta Aortenbogen

Impella™:
LV = Aorta

Cardiobridge™:
Aorta descendens

Notfall-ECMO,

Lifebridge™:
RA - Aorta




Zukunft: Cardiobridge?

Nachlastsenkung fur linken Ventrikel

-> Steigerung der Ejektionsfraktion

(@)
o u
&
&
o
i
i

1 Blutdruck in der Aorta descendens

- T Nierenperfusion



Cardiobridge
> 10 I/min. @ 14F




PulseCath LV21:

-40 cm long,
- diameter 21 F




Kardiogener Schock

e
Linksventrikulire — =———y IABP
Pumpfunktion ¢

eingeschrankt

LVAD:
‘1, - Turbinenpumpe
/ (Impella, AMED)
hochgradig ingeschrénkt CRERLENEE)
Kreislaufstillstand . ;T i
rholung des rechten
Vollstandiger Ventrikels
Kreislaufstillstand T ey
& % 2
.B.
Option fur Diagnostik =5 LUCAS NOt_fa”S_yStem
und Therapie Lifebridge

n. DMW 2005, 130: 652-6


Vorführender
Präsentationsnotizen
Abbildung 1:
Auswahl des Kreislaufunterstützungssystem zur hämodynamischen Stabilisierung im akuten kardiogenen Schock. Bei eingeschränkter linksventrikulärer Funktion sollte die IABP (intra-aortale Ballonpumpe) zum Einsatz kommen, bei hochgradiger Einschränkung ein LVAD (linksventrikuläres Assistenzsystem). Im Kreislaufstillstand besteht die Indikation zu Einsatz einer mobilen HLM (Herz-Lungen-Maschine) oder eines Notfallsystems; zeigt sich eine Erholung des rechten Ventrikels sollte nach Augmentationszeiten  6 Stunden auf ein LVAD gewechselt werden.
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