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MCEE Definitia universala a infarctului

miocardic acut
Consens:

@ European Society of Cardiology
¢ American College of Cardiology Foundation American Heart Association
¢  World Health Federation

IMA - un eveniment clinic (sau patologic) consecinta a mortii
miocitelor cardiace (necroza miocitara) cauzata de ischemie si
nu de alte etiologii cum ar fi miocardita sau trauma cardiaca

Criteriile de diagnostic

® cresterea sau/si scaderea biomarkerilor cardiaci (preferabil troponina
cardiaca)

simptomatologia clinica

modificari electrocardiografice (ECG) sugestive

date imagistice ( anormalitati de cinetica nou instalate sau pierderea
viabilitatii unor noi portiuni din miocard)
® Date anatomopatologice

Thygesen K, Alpert JS, White HD, Joint ESC/ACCF/AHA/WHF Task Force for the redefinition of myocardial
[nfarction. Universal definition of myocardial infarction. Eur Heart J. 2007; 28(20):2525-2538.
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BCEE Definitie infarct miocardic perioperator
(IMP)

crestere tipica sau o scadere graduala a troponinei

sau crestere si scadere mult mai rapida a creatin kinazei
CK-MB

+ simptome de ischemie
t aparitia unor unde Q noi sau posibil noi

+ modificari ischemice noi pe electrocardiograma.
Imagistic

— ecocardiografie - anormalitati de cinetica ale peretilor miocardici

— studii cu radionuclizi- defecte de fixare ale acestora la nivel
miocardic

@ Interventie coronariana
@ Constatare anatomopatologica

Thygesen K, Alpert JS, White HD, Joint ESC/ACCF/AHA/WHF Task Force for the redefinition of myocardial
[nfarction. Universal definition of myocardial infarction. Eur Heart J. 2007; 28(20):2525-2538.
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Tipuri de IM postoperator

Tip 1 — IM spontan datorat ischemiei prin tromboza coronariana
acuta produsa de placa aterosclerotica instabila

Tip 2 — IM secundar ischemiel datorate alterarii prelungite a
raportului cerere/ oferta in conditiile unei afectari coronariene
stabile

Tip 3 - deces subit, neasteptat cu simptome sugestive de IM,
presupusa supradenivelare segment ST, BRS nou aparut, tromb
proaspat in artera coronara (angiografic/autopsie), fara markeri
enzimatici

Tip 4 a- IMasociat PCI

Tip 4b - IM asociat cu tromboza stentului (angiografic/autopsie)

Tip 5-1IM post CAGB

Thygesen K, Alpert JS, White HD, Joint ESC/ACCF/AHA/WHF Task Force for the redefinition of myocardial
@pﬁ]‘ug’rcéion. Universal definition of myocardial infarction. Eur Heart J. 2007; 28(20):2525-2538.
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Incidenta:

diferita in functie de: definitia IMP, categoria de risc in care este inclus pacientul,
strategia de monitorizare a pacientului (biomarkeri), populatia studiata

Incidenta, risc si prognostic

Trial POISE: 5% IMP la 30 zile, majoritatea in primele 48 ore
65% nu au avut simptome de ischemie

Risc :

crescut (>5% rata de IMPsau deces )- chirurgie majora de urgenta (mai ales la
varstnici), chirurgie vasculara majora , chirurgie majora prelugita abdomen, torace,
cap, gat si cu pierderi importante sangvine

Intermediar (1-5% rata de IMP sau deces)- endarterectomie carotid, proceduri urologice,
ortopedice, chirurgie necomplicata abdomen, torace, cap ,gat

Scazut (<1%)- op de cataracta, endoscopia, chirurgie san, proceduri superficiale

Prognostic
mortalitate la 30 zile de 5 ori mai mare la pacientii cu IMP
In spital 12-25 %

Efiects of extended-release metoprolol succinate in patients undergoing non-cardiac surgery (POISE trial): a randomised
controlled trial. POISE Study Group, Devereaux PJ, Yang H, Yusuf S et al. Lancet. 2008;371(9627):1839
European ESmmas JB, Kimmel SE, et al. Perioperative miocardial infarction after non cardiac surgery www.uptodate w:mr«wmmm:mm
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FIZIOPATOLOGIA INFARCTULUI
MIOCARDIC PERIOPERATOR

Factori declansatori
Mecanisme fiziopatologice
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Factori declansatori

TRIGGERS

e Surgical trauma
« Anesthesia/analgesia

e Surgical trauma
* Anesthesia/analgesia

Surgical trauma

Anesthesia/analgesia

Intubation/extubation

Pain

Hypothermia * Anesthesia/analgesia
Bleeding/anemia « Hypothermia
Fasting * Bleeding/anemia

nflammatory
state

Hypercoagulable
state

/\

)

Um, you're probably right, Tl just turn this anesthesiaup abit ...

T TNF-x T PAI-1 T catecholamine L oxygen delivery
TIL-1 T factor VIII and cortisol levels
Ti-6 T platelet reactivity
T Crp L antithrombin 111 | |

l Coronary artery T BP

shear stress THR
Plaque fissuring T FFAs
J' T relative insulin

Plaque fissuring deficiency

| J

T oxygen demand

I
v v

Acute coronary Myocardial
thrombosis ischemia

| |
v

Perioperative myocardial infarction

Perioperative cardiac events in patients undergoing
noncardiac surgery: a review of the magnitude

of the problem, the pathophysiology of the events
and methods to estimate and communicate risk

P.). Devereaux, Lee Goldman, Deborah ). Cook, Ken Gilbert, Kate Leslie, Gordon H. Guyatt

Es CMAJ 2005;173(6):627-34
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Thin, fibrous cap ruptures

4CEE Fiziopatologia IMP

SINDROMUL CORONARIAN ACUT —IMP de TIP |

Caronam Artery

ruptura
fisurarea

TROMBOZA

erodarea CORONARIANA
disectia ACUTA
spontana_a unel vasoconstictie
placi embolizari
aterosclerotice

instabile

Platelet-thrombin emboli

ili Pla t
Instabilitatea que rupture

hemodinami
ca (tahicardie,
hipertensiune

TCA
plasmatice Status
hipercoagulabil

Status
i Microvascular
proinflamator obstruction



CEE Fiziopatologia IMP
ALTERAREA PRELUNGITA A BALANTEI CERERE-OFERTA DE OXIGEN

IN PREZENTA UNEI AFECTIUNI CORONARIENE severe dar STABILE

IMP de TIP 2
Thecesarului miocardic v aportu_lw
de 02 subendocardic de O2
Tactiv simpatice
_ _ durere postoperatorie Tahicardie
izl elie ?7| oprirea beta blocante} < Aritmii
Aritmii
Hipovolemie < Hipotensiune
Decompensare cardiaca
Vasodilatatie sistemica
HTA TStresului peretelui
_ _ Hipervolemia miocardic
T Stresului peretelui > TPresiunii end diastolice%‘ ~— Constictie coronariana
miocardic :
Anemie
Congestie pulmonara
Atelectazie hipoxemie

N ES Ischemie cu subdenivelare segment ST prelungita [ by



DIAGNOSTICUL

INFARCTULUI MIOCARDIC
PERIOPERATOR

(IMP)
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BCEE
CRITERII DE DIAGNOSTIC

@ crestere tipica sau o scadere graduala a troponinei
@ sau crestere si scadere mult mai rapida a creatin kinazei CK-MB

¢ =+ simptome de ischemie (ex. durere toracica, probleme
respiratorii, edem pulmonar,etc)

@ EKG- aparitia unor unde Q noi sau posibil noi, £ modificari
ischemice noi

@ imagistic
— ecocardiografie - anormalitati de cinetica ale peretilor miocardici
— studii cu radionuclizi- defecte de fixare ale acestora la nivel miocardic



Clinic?

¢ Durere, dispnee, patern respirator
anormal, edem pulmonar, instabilitate
hemodinamica, desaturare, soc
neresponsiv la vasopresoare, aparitie
murmur nou,etc

Modificari EKG ?

@ Semne de ischemie noi aparute, unda Q,
sub/supra denivelare segment ST, BRS
nou instalat, aritmii

¢ EKG — 2 derivatii, analiza segment ST;
continuu, intermitent

Qo - 12 derivatii - sensibilitate
crescuta

RECOMANDARE:
@ EKG in 12 derivatii la toti pacientii cu
acuze de ischemie miocardica

@ EKG in primele 2-3 zile postoperator la
pacientii fara simptomatologie dar cu risc
crescut de a dezvolta IMP

Diagnostic de IMP

Revised Goldman cardiac risk index (RCRI)

Six independent predictors of major cardiac complications(!]

High-risk type of surgery (examples incude vascular surgery and any open
intraperitoneal or intrathoracic procedures)

History of ischemic heart disease (history of M or a positive exercise test, current
complaint of chest pain considered to be secondary to myocardial ischemia, use of nitrate

therapy, or ECG with pathological Q waves; do not count prior coronary revascularization
procedure unless one of the other criteria for ischemic heart disease &s present)

History of HF

History of cerebrovascular disease

Diabetes melitus requiring treatment with insulin
Preoperative serum creatinine >2.0 mg/dL (177 pmol/L)

Rate of cardiac death, nonfatal myocardial infarction, and nonfatal
cardiac arrest according to the number of predictors!2]

No risk factors - 0.4 percent (95% CI: 0.1-0.8)
One risk factor - 1.0 percent (95% CI: 0.5-1.4)

Two risk factors - 2.4 percent (95% CI:; 1.3-3.5)

Three or more risk factors - 5.4 percent (95% CI; 2.8-7.9)

Lee TH, Marcantonio ER, Mangione CM, et &I, Circulation 1999; 100:1043.
Devereaux PJ, Goldman L, Cook DJ, et al. CMAJ 2005; 173:627.
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Modificari ale biomarkerilor cardiaci?

CK-MB

@ Lapacientul chirurgical : sensibilitate 60-65 %,
specificitate 80-95%

@ crestere si scadere mult mai rapida a creatin kinazei CK-
MB

Troponine T si |
@ markeri de injurie cardiaca
ocrestere tipica sau o scadere graduala a troponinei

Val limita diagnostica pt IM bazata pe a 99 percentila din
valoarea de referinta a grupului de control (coeficient de variatie
de 10%) .

Recomandari

Diagnostic de IMP

Multiples of the AMI Cutoff Limit
]

—

Wu AH, Apple FS, Gibler WB, et al. National Academy of
Clinical Biochemistry Standards of Laboratory Practice:
recommendations for the use of cardiac markers in
coronary artery diseases. Clin Chem 1999; 45:1104-1121

@ Pacientii cu acuze clinice si modificari sugestive EKG- determinare seriata a troponinelor

@Pacientii cu risc crescut de IM determinare seriata la 6, 12 ore in primele 3 zile

Weber M, Luchner A, Manfred S et al. ncremental value of high-sensitive troponin T in addition to the revised cardiac index for peri-operative risk

stratification in non-cardiac surgery. Eur Heart J. 2013 ;34(11):853-62

Jaffe AS, Morrow DA. Troponins and creatine kinase as biomarkers of cardiac injury. www.uptodate.com ©2013
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Diagnostic de IMP

@ Imagistic
— ecocardiografie - anormalitati de cinetica ale peretilor miocardici
— studii cu radionuclizi- defecte de fixare ale acestora la nivel miocardic

@ Anatomo patologic



FMCE MANAGEMENT PERIOPERATOR

Preventie

Intensivist

Cardiolog

Tratament

chirurg
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PREVENIREA IMP

STRATEGII

=2

. terapie medicamentoasa
. revascularizare coronariana

3. diverse alte masuri cu aplicabilitate perioperatorie (cupare durere,
corectactarea anemiei, prevenirea hipotermiei, etc

N



PREVENIREA IMP
Tratament farmacologic

@ Beta blocantele

@ Istresul circumferential asupra placii aterosclerotice
o Antiaterogenic efect (reduce injuria endoteliului)

@ Agonisti ai receptorilor alpha (clonidina)
@ Atenueaza instabilitatea hemodinamica
@ Inhiba act simpatica
@ Reduc eliberarea periferica de norepinefrina
¢ Dilata zonele post stenoza coronariene

@ Aspirina

o efect antiinflamator si antitrombotic — mai ales la cei cu instabilitate a placii
aterosclerotice

Statinele
@ Actiune pleiotropica- stabilizarea placii aterosclerotice

Devereaux PJ, Goldman L, Yusuf S et al. Surveillance and prevention of major perioperative ischemic cardiac events in patients undergoing on cardiac surgery. CMAJ 2005,
173: 779-88

Fleischmann et al.. ACCF/AHA Focused Update on Perioperative Beta Blockade. 2009:2102-28

Chalikonda SA. Alpha2-adrenergic agonists and their role in the prevention of perioperative adverse cardiac events. AANA J. 2009 Apr;77(2):103-8

Wijeysundera DN, Bender JS, Beattie WS. Alpha-2 adrenergic agonists for the prevention of cardiac complications among patients undergoing surgery. Cochrane Database
Syst Rev. 2009 234) :CD004126
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CEE PREVENIREA IMP
@ Terapie antiplachetara dubla: clopidogrel si aspirina

Recomandari:
@ Stent metalic —cel putin 4 saptamani

¢ Stent activ farmacologic —cel putin 1 an
¢ La momentul chirurgiei stopare clopidogrel ,continuare
aspirina
@ Administrare de: anticoagulante, antitrombina, agenti de tip
glicoprotein IIb/IIla nu sunt eficiente

Landesberg G, Beatie WS et al. Perioperative myocardial infarction. Circulation 2009;119:2936--2944
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PREVENIREA IMP

Revascularizarea coronariana
RECOMANDARI:
CORONAROGRAFIE

@ la pacienti cu suspiciunea sau confirmarea unei afectari

coronariaene
@ risc crescut de evolutie nefavorabila pe baza testelor neinvazive

@ angina pectorala neresponsiva la tratament
@ angina instabila la pacient supus chirurgiei cu risc mediu/crescut
Q

teste neinvazive neconcludente la pacientii cu risc crescut supusi
chirurgiei de mare risc

@ PTCI - dilatare cu balonasul -
@ interv chirurgicald la interval de cel putin 1 saptamana

¢ PTCI (90 zile anterior interventiei chirurgicale beneficiu redus)

@ Stent coronarian -risc de trombozare, hemoragie

Europear F .
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MANAGEMENT

RECOMANDARI

@ Revascularizarea chirugicala —interventie chirugicala majora
electiva la minim 4-6 saptamani; dupa 6 luni

@ Indicata:
@ Pacienti cu risc acceptabil cu obstructie de coronara stanga si miocard viabil
¢ Afectare trivasculara si disfunctie a VS
@ Afectare bivasculara-ce implica obstructia severa proximala pe descendenta
anterioara stanga
@ Ischemie coronariana non responsiva la tratament medicamentos

Eucopear Wirls Fedarfion of Socestes
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MANAGEMENT PERIOPERATOR

STRATEGII TERAPEUTICE DE
TRATAMENT
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Suspected postoperative myocardlal Ischaemia/infarction
{cardiac symptoms/hasmodynamic instabilitytachycardia’pulmonary congastion)

Y

12-lead ECG evidence of Ischaamia

Additional tests and treatments:

Arterlal blood gases: treat hypoxaemia/
hypercarbla/acid-base abnormality, If present

Haemoglobin: treat anaemia (Hb < 10gris)
Troponin

N\

ST-segment elevation (rare)

= Cardiology consultation,
(especlally If troponin elevated)

= Conslder coronary anglography
and reperfusion

hJ

Tachycardia with normo-/hypertension

Control heart rate and blood pressure with

p-blockers/calclum-channel blockers and, If
necessary, additlonal drugs

Check appropriate paln control

If tachyarrhythmia present (arterial flutter’
fibrillation): treat rate and rhythm

Tachycardia with hypotension (<100 mmHg)

+ [Evaluate and treat causes of hypotension
(hypovolasmiafvasodilation/cardliac fallure)

» Invasive haemodynamic monitoring and/or
echocardiography to determine cardiac function
and volume status can be helpful

» [f tachyarrhythmia present (arterlal flutter/
fibrillation): cardioversion may be necessary

» Careful with f-blockers/calcium-channel blockers

Landesberg G, Beatie WS et al. Perioperative myocardial infarction. Circulation 2009;119:2936--2944
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Hemodynamic Instability/
Cardicgenic Shock

Hemodynamically stable

Aspirin

+/-1ABP

Vasopressors os needed

Refractory

Immediate cardiac catheterization

with pianned revascularization

+/- |ABP

Ischemia

- -

CHEST

Management of Perioperative
Myocardial Infarction in Noncardiac
Surgical Patients*

Special Features

Adebols 0. Adesanya, MBBS, FCCP, Jamws A. do Lewox, MD,
Nancy B. Greilich, MD; and (JM{HI'I W Whieten. MD
CHEST 2006; 130:5584—-396)

g2 TRa

Initial Medical Management*

S esan g /

Aspirin +/- Clopidogrel
Beta Blockers

HMG-CoA reductaose inhibitors

(Starting),
+(- ACE Innibitor

Aritmii majore (TV, FV)

Subden

ivelare ST dinamica

in multiple derivatii
ICC severa
Disfunctie VS

!

Recurrent Symptoms
High Risk features**

Cardiac catheterization once
bleeding risk accaptable

Risk stratiflcation in 4-6 weeks

Hemodynamic Instabliity; Shack Hemodynamically stable
Aspirin Aepiin, Bedo-blockarns
VOBonresos a3 IV Neogiyeesin
needed Merphine Sulfate
I\¢ - 1ABP
z
Able to onficoagulale with
Heparin Apsalute CONTRAINDICATION 1o
/ Haparin enticooguanicn
Cardac Cotheterination and
Primary PCI
+/- \ABP
+/- CARGH \
Medical Management+
\J
Beta Blocker
Aspirin +/- Clopidrogel
+/- ACE Inhibftor
HMG-CoAraductose
Inhibitors (Statins)

!v- -lmmww-



BCEE
TRATAMENT MEDICAMENTOS

OXIGEN
OPIOIDE - Morfina —titrat
NTG infuzie continua

BETA BLOCANTE: scop FC <70/min, (TAM 75 mm Hg), disparitia
durerii , normalizare segment ST

@ metoprolol 1-5 mg iv, repetat (15 mg doza totala)
@ esmolol infuzie continua pana la 200 mcg/kg/min
INHIBITORI AI ENZIMEI DE CONVERSIE
@ Doze reduse captopril, ramipril primele 48 ore
ASPIRINA- 325 mg
CLOPIDOGREL
ANTICOAGULANTE — heparina nefractionata
STATINELE

TERAPIA DE REPERFUZIE CORONARIANA

e @ ¢ ¢

L

e © ¢ ¢

@ Angiografie coronarina si PCI (angioplastie coronariana percutanata)
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Suspiciune ischemie/infarct miocardic intraoperator

(simptome, instabilitate hemodinamica, tahicardie, incarcare
pulmonara

Precizari importante

@ Informare chirurg

@ Terminare cat mai rapid a interventiei chirugicale

@ Oxigenare adecvata

@ Corectarea modificarilor hemodinamice :tahic, bradic, hipo/hiper TA
@ Daca ischemia nu se rezolva rapid- Nitroglicerina- iV titrat
@ Ischemie semnificativa- beta blocant pentru trezire

@ Corectia anemiei

@ Monitorizare EKG continua (derivatii multiple)

@ Monitorizare hemodinamica invaziva/neivaziva

@ Monitorizare ecografica (transtoracic/transesofagian)

@ Markeri de necroza miocardica seriati

@ Excludere unor interferente cu expresia EKG (electrocauter, plasare

.= ES/incorecta a electrozilor , pozitia pacientului )



TAKE HOME MESSAGE

IMP
@ adesea silentios, apare precoce postoperator de tip non Q
@ modificari EKG sunt frecvent tranzitorii

@ cresteri chiar minore ale valorilor troponinelor pot prezice
morbiditate si mortalitatea precoce si tardiva

@ monitorizarea cu atentie pentru decelarea ischemiei in
perioada perioperatorie (EKG, troponine-primele 3 zile
postoperator) la pacientii cu risc crescut

@ tratarea cat mai precoce atahicardiel dar cu evitarea
hipotensiunii, scaderea DC

@ Tratamentul cel mai adesea medicamentos asi mai putin invaziv
I ES -
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