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Session Objectives

At the end of this lecture, participants should be able to

• Understand that “Time is muscle” in STEMI patients

• Recognize normal and abnormal ECG patterns that can be mistaken 
for STEMI

• Recognize underlying injury patterns in patients with LBBB/paced 
rhythm

• Describe revascularization strategies in patients with suspected STEMI

• Choose the correct reperfusion strategy for patients with STEMI 
presenting to a non-PCI capable hospital



MAIN REFERENCE FOR THIS PRESENTATION



Outline - STEMI care in a peripheral hospital

• Case

• EKG
• Differentiating STEMI from other causes of ST elevations

• ST elevation in a patient with a conduction delay
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“Time is Muscle”!





Myocardial Infarction and 
Myocardial Injury Definition

• Biomarkers are not available make 
clinical decisions

• The clinician in the E.D. must rely on
• Symptoms of myocardial 

ischemia (may be non-specific)
• ECG abnormalities (not always 

straightforward)

Journal of the American College of Cardiology
Volume 72, Issue 18, October 2018DOI: 10.1016/j.jacc.2018.08.1038

http://www.onlinejacc.org/content/72/18


First Medical Contact to STEMI diagnosis (ECG) < 10 min



Journal of the American College of Cardiology
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ST elevations can be normal… 

• Normal ST-segment elevation
• Approximately 90 percent of 

healthy young men have ST-
segment elevation of 1 to 3 mm 
in one or more precordial leads

• The ST segment is concave

• Early-repolarization pattern, 
with a notch at the J point in 
V4. 
• The ST segment is concave, and 

the T waves are relatively tall. 

• Normal variant that is 
characterized by terminal T-wave 
inversion.

• The QT interval tends to be short, 
and the ST segment is coved



Concave versus Coved ST segments

http://ems12lead.com/2009/06/0
4/st-segment-morphology/#gref

http://ems12lead.com/2009/06/04/st-segment-morphology/#gref


Even when 
abnormal, ST-
elevations do not 
always equal STEMI



1. Hyperkalemia
2. Acute STEMI with RBBB
3. Brugada Syndrome
4. Pericarditis
5. LBBB
6. LVH
7. Acute STEMI

MATCH EACH ST-ELEVATION TRACING ON THE LEFT WITH 
THE CORRECT DIAGNOSIS



1. LVH
2. LBBB
3. Pericarditis
4. Hyperkalemia
5. Acute STEMI
6. Acute STEMI with RBBB
7. Brugada Syndrome

ANSWERS!



https://coreem.net/core/stemi-lbbb/

A score > 3 has a

• Specificity of > 

95% for STEMI

Recognizing signs of myocardial injury in a patient 
with LBBB or a paced rhythm
Sgarbossa Criteria

https://coreem.net/core/stemi-lbbb/


• Modified Sgarbossa Criteria:

• ≥ 1 lead with ≥1 mm of concordant 
ST elevation

• ≥ 1 lead of V1-V3 with ≥ 1 mm of 
concordant ST depression

• ≥ Proportionally excessive 
discordant STE, as defined by ≥ 
25% of the depth of the preceding 
S-wave

Recognizing signs of myocardial injury in a patient with LBBB or 
a paced rhythm
Modified Sgarbossa Criteria



First Medical Contact to STEMI diagnosis (ECG) < 10 min



Reperfusion strategies for suspected STEMI 
patients managed in a non PCI-capable hospital

1) Primary PCI

2) Fibrinolysis alone

3) Pharmacoinvasive PCI

4)Facilitated PCI



Pharmacoinvasive PCI – What is that?

•Adjunctive PCI after initial thrombolysis
•Routine rapid transfer to PCI centre after 

fibrinolysis

1. Immediate PCI for patients with failed 
thrombolysis

2. Routine angiography with or after successful 
fibrinolysis without PCI within 24 hours



Time from FMC to PCI must be < 120 min



Medical therapy for all STEMI patients

• Antiplatelet therapy:
• Aspirin 162-325mg chewed

• If fibrinolysis: Clopidogrel 300mg PO

• If primary PCI: Ticagrelor 180mg PO or Prasugrel 60mg or Clopidogrel 600mg

• Anticoagulant therapy:
• Unfractionated heparin (bolus +/- infusion)

or

• Enoxaparin (1mg/kg s/c bid)

Others: Bivalirudin, Fondaparinux (Not available in many centers)



Primary PCI

•Patients who then undergo interhospital transfer for 
Primary PCI often have treatment times that exceed 
acceptable reperfusion goals
• Local geography
• Weather constraints
• Delays in diagnosis
• Prolonged time spent in the non-PCI centre ED



•To achieve the ≤ 120-minute target for PPCI 
transfers, studies have shown that referral 
hospital
•Door-in-door-out times should routinely be ≤ 30 

minutes
• Interhospital transport times  ≤ 60 minutes

Primary PCI



Reperfusion strategies for suspected STEMI 
patients managed in a non PCI-capable 
hospital - Primary PCI



Fibrinolysis

• Fibrinolytic agents that have been used as reperfusion 
therapy for STEMI include streptokinase, 
tenecteplase, reteplase, and alteplase
• Lower mortality rates associated with fibrin-specific 

agents (tenecteplase, reteplase, and accelerated infusion 
alteplase).

• Fibrinolysis given within 12 hours of symptom-onset 
significantly reduces mortality for STEMI



• Guidelines recommend a goal of FMC to needle time of ≤ 30 
minutes

• Fibrinolytic therapy is particularly suited for STEMI patients 
who present early in the course of their infarct, with the 
greatest benefit seen within the first 2-3 hours after 
symptom onset

Fibrinolysis



Reperfusion strategies for suspected STEMI 
patients managed in a non PCI-capable 
hospital
Fibrinolysis/Pharmacoinvasive strategy



Reperfusion strategies for suspected STEMI 
patients managed in a non PCI-capable 
hospital - Pharmacoinvasive Strategy

RECOMMENDED OVER FIBRINOLYSIS ALONE!



Management of the STEMI Patient at a
PCI-Capable Centre





At the time of PCI… Culprit only versus 
complete revascularization?



COMPLETE TRIAL



• Random assignment of pts with STEMI and multivessel CAD who had undergone 
successful culprit-lesion PCI to a strategy of EITHER
• Complete revascularization with PCI of angiographically significant non-culprit lesions

OR

• No further revascularization

• Coprimary outcomes
• Composite of CV death or MI

• Composite of CV death, MI, or ischemia driven revascularization



Composite of CV death or MI

Composite of CV death, MI, or ischemia driven 
revascularization





https://litfl.com/right-ventricular-infarction-ecg-library/

Consider the addition of a right-sided V4 in all 
patients with inferior STEMI

https://litfl.com/right-ventricular-infarction-ecg-library/


https://litfl.com/right-ventricular-infarction-ecg-library/

https://litfl.com/right-ventricular-infarction-ecg-library/


Repeat ECG of the same patient with V4R 
electrode position

https://litfl.com/right-ventricular-infarction-ecg-library/

https://litfl.com/right-ventricular-infarction-ecg-library/


Additional Slides







Reperfusion strategies for suspected STEMI 
patients managed in a non PCI-capable hospital
Fibrinolysis for Cardiogenic Shock


