Lecture 4 



                                      ECG AND CARDIAC ARRHYTHMIAS 

Objectives:  Completion of this material should provide a basic understanding of 
1.  how to determine the origin of a cardiac arrhythmia 
2.  the causes of cardiac arrhythmias. 
3.  the types of sinus arrhythmias. 
4.  arrhythmias resulting from impulse conduction blocks. 
5.  arrhythmias resulting from premature contractions. 
6.  reentry and the types of arrhythmias resulting from reentry. 

ECG and Cardiac Arrhythmias 

I. Introduction not in Guyton 
   Sinus rhythm 
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     A. Diagnosis of cardiac rhythm 
                  1. atrial rhythm 

                  2. ventricular rhythm 

                  3. A-V conduction 

                  4. unusual configurations  

     B. Origin of abnormal cardiac rhythm 
                  1. sinus node 

                  2. region around the A-V node ( nodal or junctional) 

                  3. Purkinje system 

                  4. ectopic focus 

     C. Causes of Cardiac Arrhythmias 
                  1. abnormal rhythmicity of the pacemaker 

                  2. shift of the pacemaker from the S-A node to other parts of the heart 

                  3. blocks in transmission 

                  4. abnormal pathways of impulse transmission 

                  5. spontaneous generation of abnormal impulses 

     D. Location of Rhythmicity 
                 1. Supraventricular 

                     from S-A node or A-V node 
                     more stable than ventricular rhythms 
                             a. depolarization pathway 
                             b. ECG 
                   2. Ventricular rhythms 

                     below A-V node 
                     very unstable 
                             a. depolarization pathway 
                             b. ECG 

II. Abnormal Sinus Rhythms 
            A. Sinus tachycardia 
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                   1. pacemaker 
                   2. rate 
                   3. rhythm 
                   4. causes 

      B. Sinus bradycardia 
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                   1. pacemaker 
                   2. rate 
                   3. rhythm 
                   4. causes 
                   5. clinical features 

      C. Sinus Arrhythmias 
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                   1. respiratory sinus rhythm 

                   2. non-respiratory sinus rhythm 

     D. Wandering Atrial Pacemaker 
                impulses originate from different points in the atria - P waves have different    
 

   configuration 
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1. multiple ectopic foci

2. irregular rhythm

3. tachycardia

III. Abnormal Rhythms Resulting from Impulse Conduction Block 

     A. Atrioventricular blocks 

                   1. causes 
                   2. types 

                          a. first degree A-V block - incomplete. 
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P-R interval -


        b. second degree block - incomplete block at the A-V node 
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                             alternates between conduction and nonconduction 

                  

    c. third degree block - complete 
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                           d. Escape rhythms - when the sinus pacemaker fails or a third degree A-V 
                              block occurs an escape rhythm can occur if some area of the A-V node or 
                              ventricle begins to spontaneously depolarize. 

                                        1) A-V nodal or junctional rate - averages 50 - 60 beats/minute 

                                        2) Purkinje or ventricular rate - averages 30 - 40 beats/minute 

              
      

      B. Stokes-Adams Syndrome - ventricular escape 

                    irregular block - some impulses pass/some don't 
                    cause: borderline ischemia 
                    overdrive suppression 

      C. Bundle Branch Blocks 
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       D. Wolff-Parkinson-White Syndrome  (Preexcitation Syndrome) 
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                    1. Bundle of Kent - atrial muscle that communicates with the ventricle 
                    2. delta wave - Abnormal impulse conduction from the atria to the ventricle 
                    3. Abnormal arrhythmias 

 III. Premature Contractions 
     "extrasystole", premature beat or ectopic beat 

            A. Premature Atrial contractions 
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                     1. compensatory pause 

                     2. pulse deficit 

                     3. bigeminal pulse 

        

   B. A-V nodal or A-V bundle premature contractions 
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                    P wave inverted - retrograde flow 
                    location: before, during, or after QRS 

        C. Premature ventricular contractions   PVC 
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                  most common ventricular arrhythmia 
                  FREQUENT: organic heart disease or digitalis intoxication 

IV. Reentry or Circus Movements 

        A. Causes of reentry 
                   1. long pathway through myocardium 

                   2. decrease in conduction velocity 

                   3. short refractory period 

                   4. conduction blocks 

V.  Paroxysmal tachycardia 

        A. Atrial paroxysmal tachycardia 

                    rate: 160-250 
                    1:1 ratio   atria to ventricle 

        B. A-V nodal paroxysmal tachycardia 

        C. Ventricular Paroxysmal Tachycardia (serious) 
                 110- 250 beats with 3 or 4 premature beats 
                 atria slower than ventricle 
                 QRS - wide and bizarre 

VI. Flutter and Fibrillation 
  

          A. Atrial flutter 
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                300flutter waves1/min. ( atrial refractory is shorter than ventricular refractory therefore 
                atrial waves can occur at a higher rate than ventricular waves) 
                ventricles : 2:1 or 3:1 pattern (ventricles beat for every 2 or 3 flutter waves) 

        B. Fibrillation 
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                     1. atrial 
                        no P waves, QRS/T normal but rate is irregular 

                     2. Ventricular 
                        ECG is bizarre, low voltage, irregular wave 
  VII. Cardiac Arrest 
  

