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Rate

 Normal : 60 ~ 100 bpm

Bradicardia : < 60 bpm

Tachycardia : > 100 bpm

 EKG Monitor : 15X

Complete EKG : 6X

 Small box : 0.04 sec

Large box : 0.2 sec



Rate 

 300 Rule:
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Morphology

 Axis – RAD, LAD

 P wave morphology – RAE , LAE

 QRS complex morphology 

- LVH, RVH

- LBBB, RBBB

- LAFB, LPFB

- Bifascular/Trifascular block

- Ventricular pre-exicitation



Axis 

 Definition : Spatial orientation of an electric 

vector 

 Lead I       Lead II

Normal : -30 ~ +90             +                +

LAD : -30 ~ -90                 +                 -

RAD : +90 ~ +180             - +

EAD : -90 ~ -180               - -



Axis 



Axis - LAD

 LAD : -30 ~ -90

 Causes : Normal variant

 LVH, LAFB, LBBB

Inferior wall MI,

Ventricular preexcitation

(posteroseptal accessory pathway)

Elevated diaphragm 

( Obesity, pregnancy, ascites )



Axis - RAD

 RAD : +90 ~ +180

 Causes : Normal variant

RVH, LPFB

Cor pulmonale, COPD

Anterolateral MI

Ventricular preexcitation

( free wall accessory pathway )

Dextrocardia

Childhood

Limb lead reversal



Axis - Extreme

 Indeterminate ( Northwest ) axis : -90 ~ +180

 Causes : Normal variant

COPD

RVH



Anterosuperior axis

 Defines whether the apex of the heart faces the 

left arm (horizontal) or the left foot (vertical), 

 Horizontal heart leads to a QRS complex in aVL 

that resembles that in leads V5 and V6

 Vertical heart leads to a QRS complex in lead aVF 

that resembles that in leads V5 and V6



Longitudinal Axis 

 apex-to-base direction, which defines whether the 
left ventricle is anterior or posterior 

 Clockwise rotation results in a more posterior 
position of the left ventricle, and the RV QRS 
complex (rS) is displaced to the left precordial 
leads.

 Counterclockwise rotation results in a more 
anterior shift of the left ventricle, and the LV QRS 
(qR) pattern is observed in the right precordial 
leads, mimicing RVH



Clockwise vs. Counter Clockwise

Ant. Wall MI

Torturous Ao/esophagus

Post. Wall MI, RVH



Atrial Depolarization

 RA:   SA node —> inferior 
and anterior.

Initial positive deflection of P 
wave in II & V1

 LA:    High interatrial 
septum —> inferior and  

posterior. 

Terminal deflection of the P 
wave - positive in II 

negative in V1



Myoischemia – mechanism of injury 

current



Myoischemia - mechanism

Injury Current



Myoischemia - extent

 Subendocardial injury vs Transmural injury



Myoischemia



Myocardial Infarction



Myocardial Infarction



Myoischemia - different pattern of ischemia



AMI

 When the resulting intracoronary thrombus is only partially 
occlusive, ST depressions or T-wave inversions or both 
develop, potentially resulting in a “non-Q” MI.

 When the thrombus is completely occlusive, ST elevations 
typically occur.

75% - deep Q waves

25% - no deep Q wave

but  reduction of the R wave height or

notching of the QRS complex 

 Only half of pathologically “transmural” infarcts are 
associated with Q waves on the ECG



AMI

 There were no differences in the rates of recurrent 
ischemic events between Q and non-Q MI

 Differentiation between these two types of 
infarction is important when considering initial 
management. 

=> ST segment elevation MI are candidates for 
reperfusion therapy (thrombolysis or catheter-
based), 

=> non-ST-segment elevation MI or unstable 
angina fare better with initial vigorous anti-
ischemic, antithrombin, and antiplatelet therapies 



Different EKG Patterns of 

Myoischemia



Prinzmetal Angina

http://127.0.0.1:83/figures/2/02005F39.gif',%20'%3cp%20class=%22Figure%22%3e%3cb%3eFIGURE%205&150;39</b>. <i>A, </i> Prinzmetal angina with ST segment and T wave alternans. <i>B, </i> ST segment and T wave alternans associated with nonsustained ventricular tachycardia. (Courtesy of C. Fisch, M.D.) 


Myocardial Infarction



Myocardial Infarction



Myocardial Infarction



Myocardial Infarction



Cardiac Enzyme & EKG



Rhythm Abnormality in MI

 VT/Vf

 PAF

 AIVT

 AV block

 Sinus bradicardia ( Bezold-Jarisch Reflex )

 Sinus tacycardia



EKG Evolution of AMI



Ant. Wall MI with Hyperacute T 

Wave

http://127.0.0.1:83/figures/2/02005F36.gif',%20'%3cp%20class=%22Figure%22%3e%3cb%3eFIGURE%205&#150;36</b>. Hyperacute phase of extensive anterior-lateral myocardial infarction. Marked ST elevation melding with prominent T waves is present across the precordium, as well as in leads I and aV<sub>l</sub>. ST depression, consistent with a reciprocal change, is seen in leads III and aV<sub>f</sub>. Q waves are present in leads V<sub>3 </sub> through V<sub>6</sub>. Marked ST elevations with tall T waves caused by severe ischemia are sometimes referred to as a monophasic current-of-injury pattern. A paradoxical increase in R wave amplitude (V<sub>2 </sub> and V<sub>3 </sub>) may accompany this pattern. This tracing also shows left axis deviation with small or absent inferior R waves, which raises the possibility of a prior inferior infarct. 


Inferior Wall AMI with RV infarction

http://127.0.0.1:83/figures/2/02005F42.gif',%20'%3cp%20class=%22Figure%22%3e%3cb%3eFIGURE%205&#150;42</b>. Acute right ventricular infarction with acute inferior wall infarction. Note the ST elevation in the right precordial leads, as well as in leads II, III, and aV<sub>f</sub>, with reciprocal change in I and aV<sub>l</sub>. ST elevation in lead III greater than in lead II<!--refref refref="r005010115" refnum="115"--><sup>115</sup> and right precordial ST elevation are consistent with proximal to middle occlusion of the right coronary artery. The combination of ST elevation in conventional lead V<sub>1 </sub> (V<sub>2 </sub>R here) and ST depression in lead V<sub>2 </sub> (lead V<sub>1 </sub>R here) has also been reported with acute right ventricular ischemia/infarction.<!--refref refref="r005010119" refnum="119"--><sup>119</sup>


Post.inferior wall MI



Myoischemia – AMI & LBBB

EKG criteria for AMI in presence of LBBB :

Criterion                                                                              Score

ST segment elevation > 1 mm concordant with QRS          5

ST segment depression > 1 mm in lead V1, V2 or V3          3

ST segment elevation > 5 mm discordant with QRS           2

Score > 3 => specificity > 90% and 88% positive predict value

NEJM 1996;334:481-487



Septal Infarct with LBBB



Inf. Wall AMI & CLBBB



Myoischemia – AMI & RBBB

 Pseudonormalization of original inverted T 

wave in V1-V4 lead



Ant. Wall MI & CRBBB



Myoischemia - – Pseudo-normalization

http://127.0.0.1:83/figures/2/02005F40.gif',%20'%3cp%20class=%22Figure%22%3e%3cb%3eFIGURE%205&#150;40</b>. Pseudo (paradoxical) T wave normalization. <i>A, </i> The baseline electrocardiogram of a patient with coronary artery disease shows ischemic T wave inversion. <i>B, </i> T wave &#147;normalization&#148; during an episode of ischemic chest pain. <i>C, </i> Following resolution of the chest pain, the T waves have reverted to their baseline appearance. (From Goldberger AL: Myocardial Infarction: Electrocardiographic Differential Diagnosis. 4th ed. St Louis, Mosby&#150;Year Book, 1991.) 


Psuedoinfarction

http://127.0.0.1:83/figures/2/02005F22.gif',%20'%3cp%20class=%22Figure%22%3e%3cb%3eFIGURE%205&#150;22</b>. Pulmonary emphysema simulating anterior infarction in a 58-year-old man with no clinical evidence of coronary disease. Note the relative normalization of R wave progression with placement of the chest leads an interspace below their usual position (5V<sub>1</sub>, 5V<sub>2</sub>, and so forth). (From Chou TC: Pseudo-infarction (noninfarction Q waves). <i>In </i> Fisch C [ed]: Complex Electrocardiography. Vol 1. Philadelphia, FA Davis, 1973.) 


COPD

•Pointed tall T in Lead II => RAE

•RAD

•CWR

•PRWP at V1-V5 => mimic anteroseptal MI

•Psudo-ST depression at V6 => atrial repolarization



THANK YOU!

感謝聆聽


