
  UNIVERSAL DEFINITION MI HISTORIQUE



Acute myocardial infarction (type1MI) 
Acute Myocardial injury 
Acute myocardial ischaemia. 

-Injury: Detection of a rise and/or fall of cardiac biomarker values [preferably cardiac 
troponin (cTn)] with at least one value above the 99th percentile upper reference limit 
(URL) and with at least one of the following:

-Ischemia.
-Clinic
-ECG Changes ST-T LBBB Q-waves
-Imaging evidence 
-Identification of an intracoronary thrombus by angiography or autopsy.

ACUTE MYOCARDIAL INFARCTION(TYPE1MI)



                              TYPE 1 MI

• STEMI

•    ST-segment elevation Myocardial Infarction

• N-STEMI

•    non ST-segment elevation Myocardial Infarction

• The case of Unstable Angina



STEMI



STEMI-LBBB



                               N-STEMI ECG



The 99th percentile URL is designated as the decision level for the presence of 
myocardial  injury and must be determined for each specific assay with 
quality control materials.  

Clinicians should be aware that  for all cTn assays, including hs-cTn assays, 
there is still no expert opinion or consensus  about specific criteria for 
how the 99th percentile URL should be defined….

THE 99TH PERCENTILE UPPER REFERENCE LIMIT   





        N-STEMI/UA      INVASIVE STRATEGY  

•Increased cardiac biomarkers (troponin, CK-MB)
•New ST segment depression
•Signs or symptoms of congestive heart failure (rales on 
examination, hypoxia with pulmonary edema on chest X-
ray)
•Hemodynamic instability
•Sustained ventricular tachycardia or ventricular fibrillation
•Recent coronary intervention within 6 months
•Prior coronary artery bypass grafting
•High TIMI risk score
•Reduced left ventricular systolic function (EF < 40%)
•Recurrent angina at rest or with low level activity
•High-risk findings from non-invasive testing



                                          Reduced myocardial perfusion,  

                                       Increased myocardial oxygen demand,  

MYOCARDIAL INJURY RELATED TO ACUTE MYOCARDIAL ISCHAEMIA 
BECAUSE OF OXYGEN  SUPPLY/DEMAND IM BALANCE TYPE 2 MI 









It is increasingly recognized that a group of MI 
patients has no angiographic obstructive (≥ 50% 
diameter stenosis) CAD and the term Myocardial 
infarction with non-obstructive  coronary 
arteries (MINOCA) has been coined for this 
entity.  

The prevalence of  MINOCA is estimated to be 
6−8% among patients diagnosed with MI. 
Atherosclerotic plaque disruption and 
coronary thrombosis may be a cause of MINOCA,  
i.e. type 1 MI. However, coronary spasm and 
spontaneous coronary dissection may be  
involved as well, i.e. type 2 MI. 

MYOCARDIAL INFARCTION WITH NON-OBSTRUCTIVE 
CORONARY ARTERIES (MINOCA) 



Small amounts of myocardial injury with necrosis may be detected without 
Ischemia
 
Ischémie — Wikipédia 
Une ischémie (prononcer /is.ke.mi/ ; du grec ancien ἴσχω, ískhô (« tenir ») et 
αἷμα, haîma (« sang ») est la diminution de l'apport sanguin artériel à un 
organe

                      MYOCARDIAL INJURY

https://fr.wikipedia.org/wiki/Isch%C3%A9mie
https://fr.wikipedia.org/wiki/Isch%C3%A9mie
https://fr.wikipedia.org/wiki/Isch%C3%A9mie


    CRITERIA FOR MYOCARDIAL INJURY

Detection of an elevated cTn value above the 99th percentile URL is defined as myocardial injury.The 
injury is called acute if there is a rise and/or fall of cTn values



                        MYOCARDIAL INJURY



Myocardial injury that may occur unrelated to acute myocardial 
ischaemia  
                                          Cardiac conditions  
Heart failure  
Myocarditis  
Cardiomyopathy   
Takotsubo syndrome  
Coronary revascularization procedure  
Non-coronary cardiac surgery  
Transcatheter valve replacement  
Ablation, defibrillator shocks  
Cardiac contusion  
                                                   Systemic conditions   
Sepsis, infectious disease   
Chronic kidney disease  
Stroke, subarachnoid haemorrhage  
Pulmonary embolism   
Chemotherapeutic agents  
Strenuous exercise 



                             TROPONINE

• Troponin is a myofibrillar regulatory protein complex of exclusively muscular origin

• TnT fixes troponin-complex to tropomyosin

• TnI has Ca-binding site

• Cardiac specific isoforms of TnT and TnI



Cardiac troponin I (cTnI) and T (cTnT) are components of the contractile apparatus of  
myocardial cells and are expressed almost exclusively in the heart. 

Increases in cTnI  values have not been reported to occur following injury to 
non-cardiac tissues.  

The  situation is more complex for cTnT. Biochemical data indicate that injured 
skeletalmuscle can manifest the ability to express proteins that are detected by the 
cTnT assay 

cTnI and cTnT are the preferred  biomarkers for the evaluation of myocardial injury,and 
when available, hs-cTn  assays are recommended for routine clinical use.

BIOMARKER DETECTION OF MYOCARDIAL INJURY   



    TROPONIN: INFARCTION AND CHRONIC INJURY



                               HS-TROPONIN



                 TROPONINE EN CLINIQUE





                          RULE-IN/RULE-OUT



         RULE-IN RULE OUT À UNE  HEURE 
                            ROCHE ELECSYS



First, they should be used only in conjunction with full clinical assessment, including a 
pre-test probability assessment

Second, these strategies should be considered triage strategies rather than definite 
diagnostic strategies
 
Third, the percentage of patients eligible for rule-out or rule-in varies widely from 
≈9.8% to 77% depending on the underlying algorithm, the cTn assay used, and the 
clinical setting, including the prevalence of MI . 

Fourth, these strategies should only be applied after the initial ECG has excluded 
ST-segment elevation myocardial infarction (STEMI) 

Fifth, all triage strategies should be embedded in the local standard operating 
procedures of the ED

IT IS IMPORTANT TO HIGHLIGHT 5 ASPECTS WHEN APPLYING 
TROPONIN-BASED STRATEGIES IN CLINICAL PRACTICE 



               
                           

             Takotsubo and Stroke Heart: 
          Two examples of Myocardial Injury 



Le syndrome de tako-tsubo 
(蛸壺), littéralement « piège à 
poulpe »), appelé également 
syndrome des cœurs brisés 
ou ballonnisation apicale

https://commons.wikimedia.org/wiki/File:TakoTsubo_scheme.png?uselang=fr




An increasingly recognised acute HF syndrome with myocardial injury which mimics MI is 
known as stress cardiomyopathy (SCM) or Takotsubo syndrome (TTS)  

SCM/TTS occurs in approximately 1−2% of patients presenting with suspected STEMI, 
and when presentation is delayed it can also mimic non-STEMI.  

The onset of SCM/TTS is  frequently, but not always, triggered by intense emotional or 
physical stresses such as bereavement 
  
Over 90% of patients reported in the largest cohorts are postmenopausal  women, 
although younger women and men may also develop SCM/TTS. 
  
Acute cardiovascular complications occur in approximately 50% of patients 
presenting with SCM/TTS, and the inpatient mortality is similar to STEMI (4−5%) due to 
cardiogenic  shock, ventricular rupture or malignant arrhythmias.160 

      STRESS CARDIOMYOPATHY/TAKOTSUBO SYNDROME   



The diagnosis of SCM/TTS should be suspected when the clinical  manifestations and 
electrocardiographic abnormalities are out of proportion to the  degree of elevation of 
cTn values and when the distribution of the LV wall motion  abnormalities do 
not correlate with a single coronary artery distribution. 

                  SUSPICION OF TAKOTSUBO



Acute cardiac troponin increases (with rising and/or falling patterns) in stroke patients might either be caused by 
a concomitant primary coronary event resulting in acute myocardial ischemia (type 1 MI) or acute myocardial 
injury secondary to the stroke. 

Acute alterations in the autonomic control of the heart with exaggerated catecholamine release have 
been suggested as a possible noncoronary mechanism of acute cardiac injury in ischemic stroke
  
The INSULA is important for the central autonomic regulation and is frequently affected in anterior 
circulation stroke, and an association between Right insula cortex stroke and increased cardiac 
troponin has been shown . 

 
                              STROKE HEART 



           CKD (CHRONIC KIDNEY DISEASE)

Thus, baseline elevation of cTn values is 
common,  and because they reflect myocardial 
injury, such elevation is highly prognostic  
over time.



Background Evaluation of stable symptomatic outpatients with suspected coronary artery disease (CAD)
Objectives This study sought to evaluate the prognostic meaning of single-molecule counting high-sensitivity 
troponin I (hsTnI) (normal range <6 ng/l) among outpatients with stable chest symptoms and suspected CAD.

Results The study sample consisted of 4,021 participants; 98.6% had measurable hsTnI concentrations. The 
median hsTnI value was 1.6 ng/l. In upper hsTnI quartiles, patients had higher-risk clinical profiles. Higher 
hsTnI concentrations were associated with greater event probabilities for death, acute MI, or hospitalization for 
unstable angina. 

Conclusions In symptomatic outpatients with suspected CAD, higher concentrations of hsTnI within 
the normal range were associated with heightened near-term risk for death, acute MI, or hospitalization. 

                                          PROMISE 
               TROPONIN IN STABLE OUTPATIENTS 





When Troponin was a lousy essay, it  was a great test. Now that it’s a 
great assay it’s a lousy test 
                                                                                                                                          
Dr Bob Jesse +2017


