Lecture 3 




                                                ABNORMAL ECG 
  

Objectives: Completion of this material should provide a basic understanding of 
1.  the definition of vectors and how vectors are used for diagnosis.. 
2.  the direction of depolarization and repolarization of the atria and ventricles 
3.  how to calculate the mean electrical axis of Lead II. 
4.  the types and causes of axis deviations. 
5.  how ventricular hypertrophy affects the recorded voltage of the ECG. 
6.  the abnormal changes of the QRS complex. 
7.  the causes of a current of injury and how it is detected on the ECG. 
8.  how an infarction and recovery from an infarction effect the ECG. 
9.  the abnormalities of the T wave. 

Abnormal Electrocardiograms 

I. Vectors 
          A. Average of current flow ( instantaneous mean vector) 
              current flows in a particular direction at any given time in the cardiac cycle 

             Use an arrow to indicated direction of flow 
                1. the arrow points in the direction of the current flow 
                2. arrow points in a positive direction 
                3. length of arrow is proportional to voltage generated 
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         B. Axis of Lead - direction from - to + electrode 

             Lead I - between two arms 
               + to left, axis is 0 degrees 

             Lead II - RA to LL 
                positive toward LL, axis is 60 degrees 

            Lead III - LA to LL 
               positive toward LL, axis 120  degrees 
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II.  Mean Electrical Axis of Ventricular QRS vectorcardiogram 
          A. Introduction 

                   59 degrees  - average direction of depolarization in the ventricle 
                   base to apex 

          B. Normal ventricular conditions that cause axis deviation 

                       1. normal range    0 - 90 degrees 
  

                       2. normal factors that determine the axis 
                           position of the heart in the thorax 
                           hypertrophy 
                           anatomical variation in Purkinje system 

III. Axis Deviations   
  

            A. Left axis deviation 
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                   1. causes 
                       hypertrophy 

                       LBB block 

2. A left axis deviation of 0 to -30 degrees may be considered to be normal if there is no evidence of pathology 
    

B. Right axis deviation 
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                        1. causes 
                               hypertrophy 

                               RBB block 

                        2. a right axis deviation of 90 to 105 degrees may be considered normal if there is 


no  evidence of pathology  
  
  
IV. Abnormal Voltage 

          A. increased voltage - High voltage ECG 
                    hypertrophy of muscle mass      

           B. decreased voltage - Low voltage ECG 


       loss of muscle mass 

                    conditions surrounding the heart that decrease conduction of electrical acitivty
                  
  fluid in pericardium 
                  
  pleural effusion 
                  
  emphysema 
 V. Prolonged and Bizarre QRS Complex 
              A. Prolonged - time longer than normal, configuration of the QRS complex is 
 
     normal     
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      1. prolonged conduction in dilated or hypertrophied ventricles 

      2. time usually  0.10 – 0.12 seconds

      3. increase in muscle mass increases the depolarization time
  

          B. Bizarre - QRS complex has an abnormal configuration, time is also abnormal   
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                   1. destruction of cardiac muscle and scar tissue replacement 
                   2. local blocks in conduction system , LBBB or RBBB - Purkinje system block - 

          decreased velocity- longer than .12 seconds 


                       impulse reaches one side before the other 
  

VI. Current of Injury 
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   Cardiac abnormalities may cause part of the heart to remain 
   totally or partially depolarized all of the time 
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      Result: current flows between pathologically depolarized and normal polarized 
      areas = CURRENT OF INJURY 
  

      Injured part of the heart is negative because of depolarization in relationship to 
      positive remainder of the heart 

          A. Causes 
                     1. mechanical injury 

                     2. infectious disease that damages membranes 

                     3. ischemia of local areas - coronary occlusion most common cause 

           B.  J point as point of reference - zero reference point 
                 NO current is flowing at the J point, not even current 
                 of injury - J point is the isoelectric or 0 potential reference point 

                       1. A line is drawn through the J point as a reference  


         2. This line from J point to J point represents 0 potential or the isoelectric point


                      3.  The  J point or isoelectric line is compared with the T - P segment. The T-P 

         segment should be isoelectric.  If the T- P segment is +/- 1 mm. from the isoelectric 

         line there is a S-T segment shift or Current of Injury.




                       

           C.  S-T segment shift - used to label the current of injury 

            A  current of injury causes the  S-T segment  to shift in reference to the T-P  

segment 
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          D. Causes of Current of Injury 
                      1. Coronary ischemia 
                      2. Coronary occlusion 
                      3. Ventricular wall infarctions 
                          analyze ECG to determine location of infarction 

            E.  Effect of Current of Injury


          1. Axis of Injury – When a mean electrical axis is plotted for a current of injury it is 
      
          called an axis of injury

          2.  When an axis of injury is plotted the negative end of the vector points toward 
       
          the "injured" area of the ventricles  and the positive end would point toward the 

          normal myocardium.  Example: a left axis deviation would mean that the + end of 
  
          the vector is pointing toward the normal myocardium on the left side of the heart 

          and the negative end of the vector is pointing toward the injury.  The negative end 

          would be pointing toward the right ventricle so it would represent a right ventricular 

          injury.

 
            F. Recovery from Coronary Thrombosis 
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       1. ECG changes from day of occurrence to a year or  years later 
                        Decrease in current of injury if collateral blood  vessels develop 

                    2. Current of injury may be permanent is ischemia remains 

  G. Old myocardial infarction 
                     1. degree of damage determines QRS and S-T segment configurations 

                     2. QRS may be long and bizarre if there is loss of muscle or bundle 
                         damage 

                     3. Significant Q wave - seen in transmural infarctions 
  

                                     [image: image11.png]Teansmural infarction

ECG looks through infarcted
area and picks up electrica
forces from the opposite





  

        H. Current of injury - Angina Pectoris 
                     1. pain 

                     2. Cause: relative ischemia 

                     3. Current of injury MAY occur during attack 

VII. Abnormalities of the T wave 
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  A. Effect of slow conduction 

               B. Effect of prolonged depolarization 


 
