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12-Lead EKG Interpretation Learning Objectives

Define Basic EKG Interpretation 8 Steps

Define 12-Lead EKG Interpretation 3 Steps
Identify different STEMI EKG types
Identify STEMI EKG Mimics




8 Steps to Rhythm Analysis
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Presenter Notes
Presentation Notes
Rate
Tachycardia
Bradycardia
Normal
Rhythm
Regular
Regular Irregular
Irregular Irregular
QRS Interval
Wide (BBB, Pacemakers, WPW, hypokalemia, etc.)
P Waves Present?
Make a Determination

QRS Axis Determination
Electrical direction from R shoulder to L leg (Lead II)
Positive QRS segments
Left or Right Axis Deviation (Normal 0-90 degrees)
QRS Morphology
Pathologic Q-waves (old or prior MIs)
Evidence of L Ventricle Hypertrophy (enlarged QRS)
Low Voltage (Fat, Fluid, Air that may limit conduction) Alterations in height
Delta Wave

ST Segments, T waves, QT Intervals
Signs of ischemia or infarctions
Watch for STEMI mimics
J-point is key
1mm elevation from baseline in 2 contiguous leads (V2-V3 need 2mm)
ST elevation causes STEMI, LVH, LBBB, paced, Pericarditis, Takotsubo, Hyperkalemia, PE)
ST Depression (NSTEMI, Post MI, LBBB, hypokalemia, Digoxin toxicity)
T wave abnormalities (Inversion) Leads III, AVR, V1 normal
T wave abnormalities (Peaked) Narrow Peak Hyperkalemia Wide base early STEMI

QT Interval
QTc <½ R to R interval
Long Qtc at risk for Torsade's (caused by congenital, hypothermia, medications like antipsychotics, antiemetics, antibiotics, antidepressants)







8 Steps to Rhythm Analysis
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Presenter Notes
Presentation Notes
PR Interval 
<0.12 sec. junctional
>0.12 sec. AV block or delay
QRS Complex
Narrow above the ventricles
Wide within the ventricles
QT Interval
Within normal limits (< ½ R to R interval) or < 0.44 sec
ST Segment
Elevation above baseline
Depression below baseline
T Waves
Norma;
Peaked
Inverted
Biphasic


10 COMMON EKG HEART RHYTHMS %

Normal Sinus Rhythm

Sinus Bradycardia

Sinus Tachycardia

Atrial Fibrillation

Atrial Flutter

Supraventricular
Tachycardia

Premature Atrial
Contraction

Common Rhythms

Premature Ventricular

Contraction Single lead interpretation is expressed

through Lead Il

Ventricular Tachycardia

Provides a starting point for emergency
care

Ventricular Fibrillation
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12-Lead EKG

= Stick to a systematic approach to interpretation
= Knowing “normal” will assist in recognizing “abnormal”

= 3 STEPS to focus on

= Rate & Rhythm analysis WW: | WMLJW
* QRS INTERVAL & Morphology -
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Presenter Notes
Presentation Notes
Rate
Tachycardia
Bradycardia
Normal
Rhythm
Regular
Regular Irregular
Irregular Irregular

QRS Interval
Wide (BBB, Pacemakers, WPW, hypokalemia, etc.)

P Waves Present?
Make a Determination

QRS Axis Determination
Electrical direction from R shoulder to L leg (Lead II)
Positive QRS segments
Left or Right Axis Deviation (Normal 0-90 degrees)
QRS Morphology
Pathologic Q-waves (old or prior MIs)
Evidence of L Ventricle Hypertrophy (enlarged QRS)
Low Voltage (Fat, Fluid, Air that may limit conduction) Alterations in height
Delta Wave

ST Segments, T waves, QT Intervals
Signs of ischemia or infarctions
Watch for STEMI mimics
J-point is key
1mm elevation from baseline in 2 contiguous leads (V2-V3 need 2mm)
ST elevation causes STEMI, LVH, LBBB, paced, Pericarditis, Takotsubo, Hyperkalemia, PE)
ST Depression (NSTEMI, Post MI, LBBB, hypokalemia, Digoxin toxicity)
T wave abnormalities (Inversion) Leads III, AVR, V1 normal
T wave abnormalities (Peaked) Narrow Peak Hyperkalemia Wide base early STEMI

QT Interval
QTc <½ R to R interval
Long Qtc at risk for Torsade's (caused by congenital, hypothermia, medications like antipsychotics, antiemetics, antibiotics, antidepressants)




12-Lead EKG
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Presenter Notes
Presentation Notes
Rate
Tachycardia
Bradycardia
Normal
Rhythm
Regular
Regular Irregular
Irregular Irregular

QRS Interval
Wide (BBB, Pacemakers, WPW, hypokalemia, etc.)
P Waves Present?
Make a Determination

QRS Axis Determination
Electrical direction from R shoulder to L leg (Lead II)
Positive QRS segments
Left or Right Axis Deviation (Normal 0-90 degrees)
QRS Morphology
Pathologic Q-waves (old or prior MIs)
Evidence of L Ventricle Hypertrophy (enlarged QRS)
Low Voltage (Fat, Fluid, Air that may limit conduction) Alterations in height
Delta Wave

ST Segments, T waves, QT Intervals
Signs of ischemia or infarctions
Watch for STEMI mimics
J-point is key
1mm elevation from baseline in 2 contiguous leads (V2-V3 need 2mm)
ST elevation causes STEMI, LVH, LBBB, paced, Pericarditis, Takotsubo, Hyperkalemia, PE)
ST Depression (NSTEMI, Post MI, LBBB, hypokalemia, Digoxin toxicity)
T wave abnormalities (Inversion) Leads III, AVR, V1 normal
T wave abnormalities (Peaked) Narrow Peak Hyperkalemia Wide base early STEMI

QT Interval
QTc <½ R to R interval
Long Qtc at risk for Torsade's (caused by congenital, hypothermia, medications like antipsychotics, antiemetics, antibiotics, antidepressants)




STEMI 12-Lead EKG

= Life threatening situation = NON-ACS causes

= Coronary embolism
= Coronary dissection
= Coronary vasospasm

= Rapid Recoghnition is the first
step

= Rapid response can reduce
damage but no guarantee to
save a life

= Thrombus completely obstructs
blood flow

= Leads to large area of damage,
effects depolarization, leaving
tissue positive, resulting in ST
elevation




STEMI 12-Lead EKG - Definition

* C(lassically, STEMI is diagnosedif there is >1-2mm of ST elevation in two
contiguousleads on the ECG or new LBBB with a clinical picture consistent
with ischemic chest pain. Classically the ST elevations are described as
“tombstone” and concave or “upwards” in appearance.
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Presenter Notes
Presentation Notes
> 1mm any leads (except V2 and V3)
2 or more contiguous leads
V2 & V3 >2mm (males over 40y) >2.5mm (females over 40y)



STEMI 12-Lead EKG - Infarct Regions

/‘ =Y aVR = aVlerage I:'-‘.ecl:ipmcal V1 overlies the septum il A
of the overall LV axis {inverse of {LAD/anterior distribution), but f\ N\ L N
V4-ve, 1) also the RV (RCA distribution) I / L)
Overlies base of heart / | /| _

Inferior (II, 11, aVF)



Presenter Notes
Presentation Notes
High Lateral Lead I, aVL (LCx)
Inferior Leads II, III, aVF (RCA 90%, LCx 10%)
Septal V1 V2 (LAD)
Anterior V3 V4 (LAD)
Lateral V5 V6 (Distal LAD, LCx, RCA)

No direct view of Posterior wall or right ventricles (would need to change lead placements)

Not just one area impacted
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STEMI 12-Lead EKG - Infarct Regions

Left coronary
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Presenter Notes
Presentation Notes
Anteroseptal wall MIs are the most frequent type of infarction and have the potential for causing a significant amount of left ventricular dysfunction. 
High risk for HF, pulmonary edema, cardiogenic shock and death, because of an inadequate pump.

Lateral and Posterior infarctions are less common than Anteroseptal wall infarctions.
At risk for dysrhythmias with dysfunction of the SA or AV nodes.

Inferior are second most common type of infarction.
Frequent risk for dysrhythmias related to altered function of the SA and AV nodes. 
Inferior wall MI with right ventricular infarction have significantly higher mortality rates (25%-30%)



STEMI 12-Lead EKG - Inferior MI



Presenter Notes
Presentation Notes
Leads II, III, and aVF (RCA and LCx)
Reciprocal Leads Lead I and aVL (depression)
Concern for RV involvement (Vasodilators like Sublingual Nitro, morphine, etc.); decrease preload >drops BP; need Right-sided 12-lead EKG (views RV involvement). Watch for JVD, clear lungs, and hypotension.



STEMI 12-Lead EKG - Anterior MI



Presenter Notes
Presentation Notes
Leads V3 V4 (LAD)
Reciprocal Lead changes not seen (posterior)
Isolated Anterior Wall MI is rare

Septal Anterior and Lateral shown here
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STEMI 12-Lead EKG - Lateral Mi
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Presenter Notes
Presentation Notes
Leads V5 V6 (LAD, LCx, RCA)
High Lateral 
Reciprocal Lead changes Leads II, III, aVF
Isolated Anterior Wall MI is rare

Both lateral and High lateral shown with reciprocal changes
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STEMI 12-Lead EKG - Posterior Ml
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Presenter Notes
Presentation Notes
Cannot view posterior on 12-lead EKG 
Reciprocal Lead changes Leads V1 V2 V3 V4
Posterior 12-lead EKG is V7 V8 V9
Commonly combined with inferior and RV infarcts




STEMI 12-Lead EKG - Mimics

= Electrolytes - Hyperkalemia

= LBBB - can also see in RBBB

= Electricity - Early repolarization; ventricular paced

= Ventricular hypertrophy

= Aggravation - irritation/inflammation of pericardium (pericarditis)

= Thrombus - PE; coronary thrombus

= Injury - Infarction; heart contusion

= Osborne Waves (J waves) - hypothermia (rare in Takotsubo) Deflection in J point

= Non-occlusive vasospasm


Presenter Notes
Presentation Notes
No previous EKG (when in doubt treat as such) physical assessment is key
Compare ST to TP
STEMI mimics have common ST elevation = concave
Flat or convex

Osborne waves (early repolarization – notched J points, concave in anterior leads)
Enlarged/thickened L ventricle>high voltage
BBB depolarization on abnormalities

Hyperkalemia – large elongated T waves

Pericarditis – Hardest to differentiate from STEMI; s/s of percarditis (fraction rub, CP relieved by leaning forward); concave STE globally; PR depression in multiple leads; Spodicks sign


STEMI 12-Lead EKG - Mimics- LBBB Sgarbossa Criteria



Presenter Notes
Presentation Notes
Complicate recognition of STEMI
Normal ST elevation and T waves
False impressions of STEMI or mask STEMI
New LBBB (with s/s ACS and CP) = STEMI
No previous EKG (when in doubt treat as such)
Sgarbossa’s criteria (any met = STEMI) (Not present does not mean not a STEMI)
Concordant – STE (Positive R wave, STE at least 1mm) = STEMI
Concordant – ST depression (Negative S wave, ST depression, V1-V3 at least 1mm deep) = STEMI
Proportionally excessive discordant STE – STE size to S wave size; Amplitude of STE vs. amplitude S wave; STE > 25% in any one lead = STEMI



STEMI 12-Lead EKG - Mimics - Pericarditis

Spodick’s Sign
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Presenter Notes
Presentation Notes
No previous EKG (when in doubt treat as such) physical assessment is key
S/s of pericarditis (fraction rub, CP relieved by leaning forward)

Use STEMI criteria to exclude STEMI:
ST depression
STE III>II
Convex/flat
New Q waves

PR depression in multiple leads
STEMI mimics have common ST elevation = concave
Flat or convex = STEMI
Spodick’s Sign (down sloping ST-TP-PR)


Key Points

Find a systematic approach and stick with it!

Knowledge of what is “Normal” will assist in identifying “Abnormal”

Anteroseptal infarcts are the most common Ml

Inferior infarct is the second most commmon Ml

Inferior infarcts may require Right-sided EKG to determine RV
involvement (avoid vasodilators)

Mnemonic “E-L-E-V-A-T-I-O-N" for STEMI mimics


Presenter Notes
Presentation Notes
No previous EKG (when in doubt treat as such) physical assessment is key
S/s of pericarditis (fraction rub, CP relieved by leaning forward)

Use STEMI criteria to exclude STEMI:
ST depression
STE III>II
Convex/flat
New Q waves

PR depression in multiple leads
STEMI mimics have common ST elevation = concave
Flat or convex = STEMI
Spodick’s Sign (down sloping ST-TP-PR)


Thank You!!




CAPCE Certificate of Completion for CEH
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= Select “Scan QR Code”

= Select “Start Scanning”

= Scan the QR Code
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