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LOaYWyN

e Etnolwcg > 1.000.000 acBeveic umtofaillovtal o€ XELPOUPYELD
kopbdLac o Eupwrn kot ApEPLKN

e Qvntotnta : 2-3% € IPOYPOUUATIOUEVEC ETIEULAOELC
e ErutAokec : 30-60%

e JUvépopo xanAn¢ kapdlaknc rmapoxne - Low Cardiac Output
Syndrome (LCOS)
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e Yroapdeuon LoTwv

e MeTaOALKEC OVOYKEC

e [NapevepyeleC POPUOKEVTIKWY Beparelwy

e OpyoVLKN OVETTOPKELO
e Mapatetapevoc xpovoc os AKA / MEO
e [NapaATETAUEVOC XPOVOC VOONAELOC

e OAvaToc
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® JUYKEKPLUEVOC ?7
e [MoykOoULO OPLOUEVOG ?7?

e Opoloyiec

e [lepleyyx
e [lepleyyx
e Metaka
e Otela e
e [Maykoopl
e XapunAo Cardiac Output —> xapnAn mapoxr oEuyovou oTouc LOTOUC

e Ynoéla Lotwv —> opyavik SucAettoupyila
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UMTWHOTA

e Ytoapdeuon :
1. AMayn vontkng Ae

¥ Mewwpévo Cardiac Index :

2. ZTKTEG OAOLWOELG
3. Mewwpévn 5LOL'Jpr]o< 2.2 -2,5L/min/m2
4. AloSuvakr aotd
‘% Avaykn yla tvoTtpora
5. MetaBolwkr oféwok
6. augnuévo vorut % AVAYKN Yla Mechanical Circulatory Support
e OpyOQWLKN OVETIAPKELOLY

¥ AUENUEVO YAAQKTIKO

* BlLOXnMWKA :

7. AVOTveUOTIKN
8. Oteia vedpkn

9. HmatkA



Definition of LCOS
Any of the following:
* Need for IABP in OR or ICU

3 3_‘Need for doﬁ‘““ milrinane ar eninenhrine ta maintain SRP >00 mmHo and CT >2 ? T/mm/m2 fo

Any of the following:

Patients who » Use of MCS.

4 ' * Need for dopamine, dobutamine, milrinone or epinephrine to maintain SBP >90 mit
Rao ef al.
‘ after optimizing preload, afterload, electrolyte, and BG abnormalities.

Patients who required a renal dose of dopamine (<4 pg/kg) or those who received vasoconstrictors to increase SVR in th ‘
of normal or high CI (=2.5 L/min/m?) were not considered to have LCOS.

'C‘ardiogenic shock: low CI (<2.2 L/min/m?) with or without low BP after correction of preload, with evidence

fusion or organ dysfunction.
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e [lowkiAel avaAOYwCE TNC eEMEUPOONC
e AVR < CABG < MVR < combined surgery

e OQvntotnta TMOLKIAEL avaAoywc Tou MANBUGCHOU UTIO HEAETN, coPfapoTnTa KoL
xpovo follow up

e 2% postoperative myocardial stunning - 40% cardiogenic shock
e 13-20%

* +? eudpoaypa , VEPPLKN AVETAPKELD, EYKEPAALKO, OVATIVEUOTIKEC
ETUITAOKEC
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Incidence and outcome of LCOS after adult cardiac surgery.
Author Procedure Sample size Incidence Mortality ‘ Follow-up , '
Algami et al. [4§] CABG 25,176 5.7% 17.5% = Operative mortality
Ding et al. [S1] CABG 1746 13.5% 254%  Operative mortality
Duncan ef al. [28] Any procedure with CPB 59,810 10.1% 14.6% Hospital mortality
Ellenberger ef al. [52] High-risk CABG and/or AVR* 222 28.4% 12.7% Hospital mortality
Kochar ef al. [46] Any procedure with CPB 1n patients 849 28.1% 1% 90-days
with preoperative LVEF <35%
Hong et al. [53] Any procedure 1585 13.4% N/A /A
Hong ef al. [54] Valve surgery 2218 18.0% N/A N/A
Maganti ef al. [49] MV surgery 3039 7.0% 30.0%  Operative mortality
Maganti ef al. [50] AV surgery 2255 ( 3.9% i 38.0%  Operative mortality
Mendes ef al. [47] Elective or urgent procedure with 2806 12.7% 13.4% Hospital mortality
CPB
Pérez Vela ef al. [18] Any procedure 2070 7.5% 19.7% Hospital mortality
Rao et al. [44] CABG 4558 9.1% 16.9%  Operative mortality
Rudiger et al. [15 Any procedure 183 61.0% 180-days
Sa et al. [45] Any procedure 605 - 14.7% ‘ 52.8% , Hospital mortality
Schoonen et al. [27] Any procedure 5934 1.5% to 30-days
91.0%
depending on

definition
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OPUOLOAOYLA

e Amotu)la emavalpatwong pooxevpatoc CABG

NoapaBaAPBidkn dtaduyn

Abuvapia Asttoupyia BlomtpooBetiknc BaABidag
e KapSLakOC EMUMWUATIONOC
e Madlkni atpoppayia

e AppuBuia

'Ox1 tdvTa ¢ekdBapn aiTia |

e Reperfusion injury

MukpogupBoAa
e [evetikn tpodlaBeon
e Juotnukni pAsypovwdn avtidpaon

e Kakn kapdlonpootaocia (katd cross clumping - cardiac arrest)
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VIyOCardala

—> apodikn peiwon/mavon Asttovpyiag LUOKOPSLOKUTTAPWYV

INjury !

e Kapdloxelpoupylkn emepfoon

e JUvbpopo YaunAng KapdLokNC IoPOoXNC UTOPEL vaL UTIAPXEL LE GUCLOAOYLK CUCTOALKN
Aettoupyla !!

e XapnAn Asttoupylkotnta tng Aptotepnc Kothiog € ouvemnayetal cUVOPOLO XOUNARC
KapSLaKNC TopoxXNC

e XopnAn mapoxn :
1. LV systolic dysfunction (most frequent perioperatively)
2. LV diastolic dysfunction (70% )

3. RV dysfunction
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1 Contractility l Contractility

LV injury / infarction

RV injury / infarction
LV cardiomyopathy

RV cardiomyopathy
I Volume overload

Mitral regurgitation
Aortic regurgitation
Hypervolemia

I Volume overload

Tricuspid regurgitation
Pulmonic regurgitation

Cardiac Index

Y Pressure overload 1 Pressure overload

SvO:
Arterial hypertension Oliguria Pulmonary embollsm.
Parinheral fusi Pulmonary hypertension
eripheral perfusion ARDS
PPV
I Heart rate l Myocardlal |
Sinus tachycardia compliance/relaxation

Atrial fibrillation

Myocardial ischemia
Atrial flutter

LV hypertrophy
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OPOYOVTEC KIVOUVOU

e KAdopoa e€wbnoncg <40%

e Eneiyovoa enépfaon

e [opateTapevoc xpovoc KapdLlomAnyiog
o [lepLeyXELPNTIKO COK

® JUUTTTWHOTA KAPSLOKAC OLVETIAPKELOLG
e [uvatkeio dpuAo

e Eidoc emepPaonc

e CABG —> Abduvapia emoavalpatwong

e AVR —> nikpotepo peyeboc BaABidag

e MVR —> woyouwpia BaABidag
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No. of
Risk factor .
points

GFR <60 mL/min (calculated using
Cockcroft-Gault formula) or preoperative dial- 2
ysis

Mitral valve replacement or repair for mitral

regurgitation

-

-
Non-elective surgery 2
Extracardiac arteriopathy 1
Preoperative hemoglobin <13 g/dL 1
NYHA class III/IV 2
LVEF

-

* 31%—-50% 3
* 20%—-30% 9
» <20% 11
Combined surgery 3
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ALOLYVWON

¢ KAWVLKQ CUUTTTWHOTO

* Yriepnyoypapnua
e Atgfla n Aplotepn kapdiakr SucAettoupyia
e Emumwpatiopog
*  AVWMOAALEG KLVNTLKOTNTOG
e [poBAfuata BaABidwv

e Avwpalieg otnv aopti

e Evtatiko atpoduvapiko monitoring

e | Juvexnc peEtpnon mapoxng, umeplwdne pacuatoypadia yia eykepaiikn, vedpikn Kal tepltdbepLki alpdtwon ,
SeiKTEC alpATWOoNC
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JEPATLELA

* YTOOTNPLKTLKN
e AvTlpeTwrion - S10pOwon epudavouc XELPOUPYLKAC aLtiog
e ALLOOUVOULKO KOL OpYOVLKO support

e DAPUOKEUTIKA :

e |voTpona

e AyyeloSLOOTAATLKA

e AloupnTika

e AvtloppuBuika

e Metdyylon mapoyoviwy aipotoc

e Mnyavikn urtootnpLén
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e Cardiac Index > 2,2 L/min/m2

e MAP > 65mmHg

o Il pootateuTiKOL NXOVIOMOL ¢
e XOMNAOTEPEC TILECELC

e A¢LoAoynon tou TPLYoELdLKOU Xpovou enavadopac MEPLOCOTEPO OO TA
EMIMES A YOAAKTIKOU 0EEOC

e BeAtiotOonmoinon tTwv KOPSLAYYELOLKWVY HNXOVIGUWY TILO EVTOTLKA ATTO TLG
MOKPOOLHOOUVOLULKEC TIAPAUETPOUC
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VOTPOT

e Meiwon mepldePLKWV AVTLIOTACEWV
e [MowAla xpnonc ava KEVTPO
1. KatexoAauivec (adpevalivn /vopadpevaiivn/doBoutauivn/domapivn/devuledpivn)
2. AvaotoAeic PDE-3 (Apvovn/evoéipovn/appvovn)
3. Kopdlakec yYAukooideg
4. EvailocOntomnownteg aoPfeotiov (Aefootpevdavn)
5. Baoonpeoaoivn
6. Ayyelotevoivn

7. MrAe tou pebuleviou
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R
UVLKT] KUKAOQ@POPLKT] UITOO T PL

e [leploplopeVN XpNon
e BeAtiwon texvoloyiag, mpoofaonc, yvwonc xpnong
e [lpooekTikn aéloAoynon Twv acBevwv

e EyKkoipn xpnon amoTEAECUATIKOTEPN TNE TIAPATETALLEVNG
GOUPUAKEUTIKAC AVTILLETWTILONC

e [10te €lval n LOAVLIKA OTLyuN ??27?7?
ESC guidelines

¥

lvotporta —> llb

MCS —>1tollb
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Mechanical circulatory support devices in
cardiogenic shock

B Impella C Tandem Heart D ECMO

C/ En@e O Mandawat A, Rao S V. Circulation: Cargdiovascular Intervention. 2017
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INTRA-AORTIC BALLOON PUMP (IABP)

1 afterload T diastolic BP L
T cardiac T coronary : L subclavian
output perfusion diastole artery

R
EKG
T P
/N
S
<4—— diastolic
; augmentation
IABP Arterial
Waveform
Lv
systolic —»
peak

\

dicrotic
notch
assisted
end-diastolic
A/ pressure

l deflate inflate I
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SWEEP GAS

i

BLENDER

hd

OXYGENATOR

INFLOW (DRAINAGE) CANNULA OUTFLOW (RETURN) CANNULA
AWAY TO PATIENT BACK TO PATIENT
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EXTRACORPOREAL MEMBRANE OXYGENATION

OXYGENATOR OXYGENATOR /-\
CANNULA

21

( g \ |

Q_’o .

PUMP | | PUMP |
CANNULA/ CANNULA CANNULA

VENO-ARTERIAL (VA) ECMO VENO-VENOUS (VV) ECMO
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Tl

zannula open
when pump
. isflowing
S SEE
* U
* Des
*SF10 \
e ‘
* Earl o W
~a \’ ;\.‘.:',.

* Full

Investigational device, not approved or cleared anywhere in the world
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* Reduce myocardial

Pahuja M, et al. J Am Coll Cardiol. 2022;80(21):2028-2049.

CENTRAL ILLUSTRATION: Randomized Clinical Trials of the Percutaneous
Microaxial Flow Pump Device

Percutaneous Microaxial Flow Pump Devices

* Improve cardiac * Reduce myocardial * Improve renal
oxygen consumption output oxygen-demand perfusion by
increasing cardiac
* Improve myocardial » Decrease LVEDP » Decrease LVEDP output
: blood flow and improve
Mechanism * Improve sys::mk collateral flow + Decrease LVEDP
of Action » Maintain systemic perfusion and BP resulting in renal
perfusion » Enhance activity of venous decongestion
* Prevent progressive kinases limiting
systemic inflammation ischemia reperfusion
response syndrome injury and promote
recovery
» Preserve mitochondrial
integrity
* PROTECT I * ISAR-Shock *DTU
* IMPRESS
« IMPELLA-STIC
Clinical Trials
Future Trials Future Trials Future Trials Future Trials
- PROTECT IV - Dan-Ger Shock - DTU-STEMI - PROTECT KIDNEY
- REVERSE - UNLOAD-AMI
- RECOVER-IV - HERACLES
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Central VA Peripheral Protekduo® Impella CP, npella RP®
ECMO VA ECMO RVAD 5.0, 5.5® i

B rdiac How 7 7L/min  2-7L/min-  2-6L/min 152550 minii

Drainage site — infusion site Right atrium Femoral Right atrium  Left ventricle = Right atrium

— aorta vein — — pulmonary — aorta — pulmonary
femoral artery artery
artery
Percutaneous vs. surgical implant Surgical Both Surgical Percutaneous  Percutaneous
only for CP,

surgical for
all

Possibility to insert oxygenator No Yes Yes Yes No No
Synchronization on cardiac rhythm Yes No No No No No
Afterload = R b i g R
Mean arterial pressure 15 ++ =t LS =ty +/
Cardiac flow f: S el /= Iisls S
Coronary perfusion " +/5 +/= +/= ar ay
Myocardial oxygen demand = = /= it/ 5 /e

IABP: intra-aortic balloon pump; VA ECMO: veno-arterial extracorporeal membrane oxygenation; RVAD: right ventricular
assist device; CP: Cardiac Power; RP: Right Percutaneous; +: increase; —: decrease.
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dKe Nnoime message

KAk ekdnAwon xapnnAou Cardiac Output aveédptntou attioAoyioc xwpic va onuaivet
anapaitnta kapdlakn (6e€Ld N apLotepn) aVeNAPKELL

To KapOLOYEVEC OOK €LVal CUYKEKPLUEVN Lopdr ToU cuvOpOpoU XauNANG tapoxnc tou odeiletal
Kuplwg oe kapdlakn ducAettoupyia ( cupnepAapPovopeVNC KOWALAKNG VETIAPKELOC, OVWLOALES
BaABidbwv, appuBulwy )

To oUvOpopo XaUNAARC apoXNC ou akoAOUBEL pLla KapSLloxelpoupyLkn emeEpPaon elval Kupiwg
OUVOEOLEVO LE ETILITAOKEC

H Beparmeila eivol UTTOOTNPLKTIKA Kol OTNPL{ETOL OE QLYYELOCUOTIOOTLKA, BeATLIOTOTIOINON TO OYKOU
KoL Tou puBpou

Y€ MEPUTTWOELC TTOAU cOBapEC UIMOPEL vaL XPELOOTEL LNXAVLIKA KUKAODOPLKN UTTOOTNPLEN

Mebdlo dtepevivnong ot tbavikol atpoduvaplkol otoxol, n emhoyn Twv acBsvwy rov xpnlouvv
LLNXOLVLKNC LTTOOTNPLENG KABWC Kol 0 LOAVLKOC XpOVOC yLa KaBe mapeuPfoaon
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'ENIKO NOZOKOMEIO AOHNNON
—

5-6 AskepPpiou 2025
AudBeatpo / IN.A. IMmokpdaTeLlo

mMmu

; : B, IATPIKOZ
Yno tnv Ayida SYAAOTOX

= .7 g (ITOKPATEIO
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