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CORONARY ARTERIES 
 

 
• RCA 

– Right atrium 

– Right ventricle 

– SA node 55% 

– AV node 90% 

– Posterior wall of left ventricle in 90% 

– Posterior third of interventricular septum 90% 
 
 

• LAD 

– Anterior wall of the left vent 

– Lateral wall of left vent 

– Anterior 2/3 of interventricluar septum 

– R & L bundle branches 
 

• Left Circumflex 

– SA node 45%, AV node 10% 

– Lateral wall of left ventricle 

– Posterior wall of left ventricle & 1/3 of interventricular septum 10% 
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SA Node (Sinoatrial Node) – Main pacemaker of the heart – in a healthy heart 

the SA node is in charge. The impulse starts here and has an intrinsic rate of 60-
100 beats per minute. 
 
Internodal tracts and Bachmann’s Bundle- impulse travels through the right 

and left atrium causing depolarization 
 
AV Node (Atrioventricular Node) – Located at the base of the right atrium. 
Impulse from the atria enters the AV node. As the impulse travels through the 
node there is a natural delay in conduction to the ventricles, thus allowing for the 
blood in the atria to empty into the ventricles. 
 
Bundle of His – Located just below the AV node, this is the normal connector for 

the impulse from the atria into the ventricles. The Bundle of His contains 
pacemaker cells that are capable of discharging at a rate of 40-60 beats per 
minute. The bundle then divides into the right and left bundle branches to spread 
the impulse through the venticules. 
 
Purkinje Fibers – A special network of fibers at the ends of the bundle branches 

that rapidly spread the impulse throughout the muscle of the ventricles to cause 
depolarization. There are pacemaker cells here as well. They can create an 
impulse, but the rate is usually only 20-40 beats per minute. 
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THE CARDIAC CYCLE 
 
 
 

 
 
 
 
 
During the cardiac cycle, the pressures in each chamber of the heart rise in 
systole and fall in diastole. Valves assist in blood flow by directing the blood in 
the right direction.  
The two phases are defined as follows: 
Systole is the period during which the chamber is contracting and blood is being 
ejected from the chamber. 
Diastole is the period of relaxation when the chamber is allowed to fill. 
 
The heart’s conduction system provides the necessary timing for these events to 
occur 
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Waveforms and ECG Paper 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

When using EKG paper remember  
5 X .20 = 1 second 

30 X .20 = 6 seconds 
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Ventricular Refractory Periods 
 
Absolute Refractory period – no impulse no matter how strong can cause 
depolarization to begin at this point. 
 
Relative Refractory period – beginning a the peak of the T wave, the cardiac cells 
have repolarized enough to respond to a strong stimulus. This time can also be 
called the “vulnerable period” and can initiate an undesirable rhythm such as 
Ventricular Tachycardia. 
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Lead-placement for Telemetry Monitoring 
 
 

Be sure to explain to the patient what you are doing. 
 
Preparing the patient’s skin: 
 
Be sure that the patient’s skin is clean and dry. Wash the area with soap and 
water and dry it completely. If the patient has a large amount of chest hair, you 
can clip the area with scissors. 
 
 
Leads are to be placed as shown 
    
RA-White 
LA – Black     
RL-Green 
LL-Red 
V1-Brown 
 
 
 
 
 
 
The telemetry cables should be 
attached to the electrodes before 
placing them on the patient whenever 
possible. 
 
Leads should be changed every 48 hours or when they become loose or do not 
provide a good signal. You should observe the area where the lead has been 
placed, if redness/irritation is present, do not replace the lead exactly where the 
previous lead was placed. It is ok to shift placement enough to avoid the area of 
redness.  
 

BE SURE ALL LEADS ARE REMOVED FROM THE PATIENT 
BEFORE DISCHARGE. 
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Rate Chart 
(To be used with regular rhythms only) 

 
 

Number of  
Squares  

Heart Rate Number of  
Squares 

Heart Rate Number of  
Squares 

Heart Rate 

3 500 18 83 33 46 

4 375 19 79 34 44 

5 300 20 75 35 43 

6 250 21 72 36 42 

7 214 22 68 37 41 

8 188 23 65 38 40 

9 168 24 63 39 39 

10 150 25 60 40 38 

 11 136 26 58 41 37 

12 125 27 56 42 36 

13 115 28 54 44 35 

14 107 29 52 46 33 

15 100 30 50 48 31 

16 94 31 48 50 30 

17 88 32 47   

      
 

 

For irregular rhythms  

Identify a 6 second strip 
Count the p waves for the atrial rate or the QRS for the ventricular rate and 

multiply by 10 
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SINUS ARRHYTHMIAS  
 

 
 
SINUS RHYTHM 
1. Atrial & Ventricular rate: 60-100/minute 
2. P-P interval is regular 
3. R-R Interval is regular 
4. PR interval: 0.12-0.2 seconds  
5. QRS is 0.1 or less 

 

 
 
 
SINUS TACHYCARDIA 
1. Atrial & Ventricular rate 100-150/minute 
2. P-P interval is regular 
3. R-R Interval is regular 
4. PR interval: 0.12-0.2 seconds  
5. QRS is 0.1 or less 
 

 
 
SINUS BRADYCARDIA 
1. Atrial & Ventricular rate:  less than 60/minute 
2. P-P interval is regular 
3. R-R Interval is regular 
4. PR interval is 0.12-0.2 seconds  

  5. QRS is 0.1 or less 
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SINUS ARRHYTHMIA 
  1. P-P interval: irregular in a pattern 
  2. Difference between the longest P-P and the shortest P-P interval is 0.12 seconds or greater 
  3. PR interval: 0.12-0.2 seconds  
  4. QRS is 0.1 or less 
 
 
 

 
 
 
SINUS BLOCK/SINUS ARREST (within a rhythm) 
  1. Complete absence of P-QRS-T complex 
        creating a pause in that rhythm; 
        if marches = block, if irregular = arrest 
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ATRIAL ARRHYTHMIAS 
 

 
 
PREMATURE ATRIAL BEATS/COMPLEX (PAB) 
1.Underlying rhythm may be regular, but will be altered by an early beat. 

  2.QRS complex can be present or absent 
3. If QRS complex is present, PR interval is 0.12 - 0.2 or greater 

  4. Early beat interrupts or resets the basic rhythm 
 
 
 

 
 
ATRIAL TACHYCARDIA 
  1. Atrial & Ventricular rate: 150-250/minute 
  2. P-P interval: regular 
  3. R-R interval: regular or irregular 
  4. PR interval: 0.12 seconds or greater 
        (with 1:1 conduction) 
  5. QRS is 0.1 or less 
 
 
 

 
 
 
SUPRAVENTRICULAR TACHYCARDIA 
1. Ventricular rate is 100-250/minute  
2. R-R interval is regular 
3. P wave: questionable 

  4. QRS is 0.1 or less 
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ATRIAL FLUTTER 
1. Atrial rate: 250-400/minute  
2. Ventricular rate: varies 

  3. P-P interval:  regular   
  4. R-R interval: regular or irregular 
  5. Baseline: saw-toothed 
 
 

 
 
 
ATRIAL FIBRILLATION 
1. Ventricular rate: varies 
2. P waves: unidentifiable 
3. R-R interval: irregular 
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JUNCTIONAL ARRHYTHMIAS 

 
 

 
 

 
 
In all Junctional Rhythms: 
 The P wave can be: 
       (a) in front of the QRS complex with a PR interval less than 0.12 seconds 
       (b) after the QRS complex 
       (c) in the QRS complex (not seen) 
 

 
 
PREMATURE JUNCTION BEAT/COMPLEX  (PJB) 
  1. Underlying rhythm may be regular, but will be altered by an early beat. 
  2. The P wave... (see above) 
  3. QRS complex of the early beat: is 0.1 or less 
 

 
 
JUNCTION ESCAPE BEAT (JEB) 
  1. A late QRS complex 
  2. The P wave... (see above) 
  3. QRS complex of the late beat is 0.1 or less 
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JUNCTIONAL RHYTHM 
  1. Ventricular rate:  40-60/minute 
  2. The P wave can be: 
       (a) in front of the QRS complex with a 
          PR interval less than 0.12 seconds 
       (b) after the QRS complex 
       (c) in the QRS complex (not seen) 
  3. R-R interval: regular 
  4. QRS is 0.1 or less  
 
 

 
 
ACCELERATED JUNCTIONAL RHYTHM  
1. Ventricular rate: 60-100/minute  
2. The P wave. (see above) 

  3. R-R interval:  regular 
  4. QRS is 0.1 or less 

 
 
JUNCTIONAL TACHYCARDIA  
  1. Ventricular rate: greater than 100/minute 
  2. The P wave(see above) 
  3. R-R interval: regular 
  4. QRS is 0.1 or less 
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Heart Blocks 
• First Degree:  

– Every impulse gets through from the atria to the ventricles, but conduction in 
slowed 

• Second Degree: 
– Some impulse get through from the atria to the ventricles, but others are blocked 

• Third Degree (Complete): 
– None of the impulses get through from the atria to the ventricles 

 
 

 
 
 
FIRST DEGREE BLOCK (within a Sinus rhythm) 
  1. PR interval:  greater than 0.20 seconds and usually                             
          constant 
  2. P-P interval:  regular 
  3. R-R interval: regular 
  4. QRS is usually less than 0.10 seconds 
 
 

 
 
 
SECOND DEGREE BLOCK - MOBITZ TYPE I (WENCKEBACH) 
  1. Atrial rate higher than ventricular rate  
  2. P-P interval:  regular 
  3. R-R interval:  irregular (in groups)  
          (except in 2:1 conduction) 
 4. PR interval: lengthens between consecutively conducted beats until a QRS complex is 
           dropped (a P wave appears without a QRS complex) 
  5. QRS is usually less than 0.10 seconds 
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SECOND DEGREE BLOCK - MOBITZ TYPE II 
   1. Atrial rate higher than ventricular rate  
   2. P-P interval:  regular 
   3. R-R interval: regular or irregular 
   4. PR interval: constant 
   5. Every P wave is not followed by a QRS complex 
   6. QRS is usually greater than 0.10 seconds 
 

 
 
 
THIRD DEGREE BLOCK (COMPLETE HEART BLOCK) 
    1. P-P interval:  regular 
    2. R-R interval:  regular 
    3. PR interval: varies: There is no real PR Interval due 
          To the atria and ventricles working independently of one another 
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VENTRICULAR ARRHYTHMIAS 
 
 

 
 
PREMATURE VENTRICULAR BEAT/COMPLEX (PVB) 
  1. Underlying rhythm may be regular, but will be 
       altered by an early beat. 
2.QRS complex of the early beat:  wide and bizarre,        
       greater than 0.12 seconds 

  3. No associated P wave 
 
 
 
 

 
 
IDIOVENTRICULAR RHYTHM 
  1. Ventricular rate:  less than 40/minute  
  2. QRS complexes:  wide and bizarre,  
         greater than 0.12 seconds 
  3. No associated P waves 
  4. R-R interval:  usually regular 
 

 
 
 
ACCELERATED VENTRICULAR RHYTHM 
  1. Ventricular rate:  40-100/minute 
  2. QRS complexes:  wide and bizarre 
         greater than 0.12 seconds 
  3. No associated P waves 
  4. R-R interval:  regular 
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VENTRICULAR TACHYCARDIA 
  1. Ventricular rate:  greater than 100/minute 
  2. QRS complexes:  wide and bizarre                                                                                                                                                   
         greater than 0.12 seconds           
  3. No associated P waves 
  4. R-R interval:  usually regular 
 
 

 
 
VENTRICULAR FIBRILLATION 
  1. Baseline:  wavy, undulating 
  2. P waves:  absent 
  3. QRS complexes:  absent 
 
 

 
 

ASYSTOLE 

  1. No PQRST 
  2. Baseline straight, or slightly wavy.  
(Should be confirmed in two leads) 
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Pacemaker Rhythms 

Ventricular Capture
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Marquette Electronics Copyright 1996

Marquette Electronics Copyright 1996
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Pacemaker Troubleshooting 

Loss of Capture

Under-sensing=Overpacing
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Basic Rhythm Criteria 

 
 
 
 

Rhythm Criteria Treatment 

 

Normal Sinus Rhythm P wave uniform and 
upright for each QRS 
PRI=0.12-0.20, QRS=.10 
or less.  Every p-wave is 
followed by a QRS, P to 
P is regular, R to R is 
regular 
Rate 60-100 

Monitor/Observe 

Sinus Brady Same as above except 
rate is <60 

O2, IV, If symptomatic-
Atropine, Pacemaker  

Sinus Tach Same as above except 
rate is 100-150 

O2, IV, treat underlying 
cause (fever, pain, 
anxiety) 

Sinus Arrhythmia P to P irregular in a 
pattern (must be 3 or 
more blocks off), Normal 
PR interval and QRS 
width, every P wave 
followed by a QRS.  

Usually none required 

PAC Beat is early and P-wave 
normally followed by 
QRS (except with 
nonconducted PAC).  P-
wave may be slightly 
different in appearance 
from the sinus p-wave.  

Usually none required. 
Monitor for increased 
frequency.  Eliminate 
cause (caffeine, tobacco, 
stress) 

SVT (if no identifiable P 
waves)  
Atrial Tach (identifiable P 
waves) 

Regular rhythm, rate 150-
250, p-wave may be 
difficult to see at higher 
rates 

O2, IV, Vagal 
Maneuvers, Adenosine, 
Cardizem, synchronized 
cardioversion 

Atrial Flutter Baseline Sawtooth 
pattern (f-waves)  
The f-waves are regular, 
R to R  regular or 
irregular,  
usually at a rate of 250-
400. 

O2, IV.   
If pt. symptomatic: 
synchronized 
cardioversion, 
anticoagulation (if onset 
>24 hours), Cardizem, 
Amiodarone  
Asymptomatic: Cardizem, 
Amiodarone 
Anticoagulate  
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Atrial Fibrillation Irregular QRS, baseline 
is wavy with no 
discernable p-waves 
associated with QRS 
complexes. R to R 
irregular. 

O2, IV. If pt. 
symptomatic: 
synchronized 
cardioversion, 
anticoagulation (onset 
>24 hours), Cardizem, 
Amiodarone 
Asymptomatic: Cardizem, 
Amiodarone, 
Anticoagulate  
 

Junctional Rhythm P-wave is inverted in 
front of, buried within, or 
immediately behind the 
QRS, R to R regular,  
QRS normal. Rate 40-60. 

O2, IV, monitor pt 
If symptomatic: 
Pacemaker, Atropine 
Treat cause of rhythm 
(medications, MI) 

Accelerated Junctional P-wave is inverted in 
front of, buried within, or 
immediately behind the 
QRS, R to R regular,  
QRS normal. Rate 60-
100 

O2, IV, monitor pt. 
Reverse underlying 
cause (digoxin toxicity, 
Inf MI, rheumatic fever). 
Usually well tolerated. 

Junctional Tachycardia P-wave is inverted in 
front of, buried within, or 
immediately behind the 
QRS, R to R regular, 
QRS normal, rate >100 

O2, IV, monitor pt.  Treat 
underlying cause (digoxin 
toxicity, MI, CHF,) can 
use Cardizem. 
 

PJC Underlying rate reg but 
altered by early beat. P-
wave is inverted in front 
of, buried within, or 
immediately behind the 
QRS 

Monitor for frequency 

1st Degree Block Meets criteria for a Sinus 
rhythm except PR 
interval is prolonged 
>0.20.   

O2, IV, monitor pt, check 
cause (Beta Blocker, 
Calcium Channel 
Blocker, digoxin  toxicity) 

2nd Degree Block 
Mobitz Type 
I/Wenckebach 

PR interval progressively 
lengthens until a QRS is 
dropped. P to P regular. 
More P’s than QRS’s.  
QRS normal. 

O2, IV, monitor pt, Treat 
underlying cause (drugs, 
MI, Hyperkalemia) If 
symptomatic: Atropine.   
Usually a well tolerated 
rhythm by the pt. 

2nd Degree Block 
Mobitz Type II 

P to P regular, PRI 
constant but with a 
dropped QRS.  More P’s 
than QRS’s. QRS may be 
> .10 

O2, IV,  
Pacemaker ASAP 
Dopamine or Epi gtt for 
BP support   
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Complete Heart Block 
3rd Degree Block 

Atrial and Ventricular 
beats are regular but 
independent of each 
other with no relationship 
between the two. 
Ventricular rate 20-40. P 
can fall into QRS.  More 
P’s than QRS’s. QRS > 
.12 

O2, IV,  Pacemaker 
ASAP 
Dopamine or Epi gtt for 
BP support 

Idioventricular Rate < 40, regular 
rhythm, no p-wave, no 
PRI, QRS>0.12 (wide) 

O2, IV, monitor pt, 
Pacemaker, Atropine,  

PVC QRS is early, wide, and 
has bizarre configuration: 
it is not preceded by a p-
wave 

O2, IV monitor frequency, 
Lidocaine, Amiodarone, 
Reverse cause (stress, 
alcohol, caffeine, 
ischemia) 

Ventricular Tachycardia Regular rhythm, no p-
wave, no PRI, QRS 
>0.12, rate >100, or 
group of 3 or more PVCs 
in a row 

O2, IV, If pulse present: 
synchronized 
cardioversion, if NO 
pulse defibrillate, CPR.  
ACLS protocol.  
Amiodarone, Epi, 
Magnesium for Torsades. 

Ventricular Fibrillation Irregular baseline, no 
discernable ECG 
waveform, no P waves, 
no QRS, no pulse 

O2, IV, defibrillate, CPR 
ACLS protocol 
Epinephrine, 
Amiodarone, 
 

Asystole No PQRST, baseline 
straight or slightly wavy.  
Confirm in 2 leads 

ACLS protocol.  O2, IV, 
Epinephrine,Treat cause 
(H’s and T’s) 

 
 
 


