Dysrhythmias/ EKG rhythm interpretation 

Unit 1 test:

Cardiac Conduction:

SA Node (Located in the upper right atrium)> AV Node> Bundle of HIS > L and R Bundle Branches> Purkinje Fibers (innervate the cardiac muscle to cause a contraction)

SA Node: Pacemaker of the heart, generates a HR of 60-100 BPM, a normal heartbeat is the result of an electrical impulse that starts at the SA node

AV Node: This delays the electrical impulse to allow for filling of the ventricles

Bundle of HIS: has pacemaker cells that can generate a HR of 40-60 BPM if the SA Node fails, BOH is also called the AV Junction, if the SA node fails the BOH will fire for a contraction and cause a junctional rhythm

Purkinje Fibers: directly innervate the cardiac muscle which actually causes the contraction, has pacemaker ability at 20-40 bpm

Basic Terminology: 

Waveform: movement away from the baseline in a positive or negative direction, PQRST

Iso-electric line: baseline in EKG tracing

Segment: Line between waveforms

Interval: waveform and segment

Complex: several waveforms

U wave: this may only be seen in the very athletic or very old, hypokalemia 

Paper Measures

Large Box= 0.20 seconds 

Small Box= 0.04 seconds
Measurements

P wave to P wave will measure the ATRIAL RATE

R wave to R Wave will measure the VENTRICULAR RATE

Methods of Measurements:

1. Count the number of complete QRS complexes in 6 seconds and multiply by 10

2. Count the number of large boxes between QRS complexes and divide into 300

3. Count the number of small boxes between two consecutive R waves and divide into 1500

The P Wave

Normal Characteristics: smooth and rounded, 0.5-2.5 mm in amplitude, no more than 0.11 seconds in length (3 little boxes), is sign of the SA node firing 

The PR Interval

Normal Characteristics: PRI is the P wave followed by the PR segment, is measured from the beginning of the P wave to the R wave, usually 1 large box (0.20 S) in length, Normally 0.12-0.20 S, represents the depolarization of the atrium till depolarization of the ventricles 

The QRS complex

Normal Characteristics: the beginning of the QRS is measured from where the first wave of the complex begins to deviate from the baseline. The end of the complex is where the complex begins to level out at, above, or below the baseline, Normal duration is 0.10 S or less (0.06-0.10), should not be bigger than 3 little boxes, R wave is the ventricles contracting, if the QRS is longer than 0.10, this could indicate a life threatening problem

The ST Segment

Normal Characteristics: The ST segment begins with the end of QRS complex and ends with the onset of the T Wave, this should not be elevated or depressed, an elevated segment indicated an acute MI, depressed segment indicated ischemia in heart creating a potential problem

The T wave 

Normal characteristics: The T wave is slightly asymmetrical, in leads 1, 2, 3 is not greater than 5mm in amplitude, a pointy peaked (witches hat) T wave is indicative of hyperkalemia, if the T wave is inverted could be an ischemic change that could be a chronic problem

The QT interval

Normal Characteristics: measurement begins at the beginning of the QRS complex and ends at the end of the T wave, normal duration is 0.36-0.44 S (roughly two large seconds), this represents 40% of the cardiac cycle, a prolonged QT interval sets a patient up for VTACH, a slow heart increases the length of the interval, fast heart decreases the length of the QT interval

NORMAL SINUS

Rate: 60-100 BPM

Rhy: Regular

PR Interval: 0.12-0.20

QRS: <0.12
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Sinus Bradycardia

Rate: <60 BPM

Rhy: Regular

PR Interval: 0.12-0.20

QRS: <0.12

Rate is what changed from normal sinus

Causes: hypotension, dizziness, syncope- these could indicate cardiac compromise, could be SA node disease, vasovagal response, vomiting, increased ICP, carotid massage, some athletes can have bradycardia that is just normal

Treatment: atropine, if it is a long term issue than a pacemaker (if the patient is symptomatic, external pacing)
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Sinus Tachycardia

Rate: >100 BPM

Rhy: Regular

PR Interval: 0.12-0.20

QRS: <0.12

C/B: fevers, anxiety, fight or flight, CHF, shock, anemia, dehydration, MEDS (atropine, epinephrine), caffeine, alcohol, and nicotine

Treatment: usually aimed at correcting the underlying cause
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Atrial Fibrillation

Rate: variable ventricular rate

Rhy: usually irregular

PR interval: not measurable (no visible P waves)

QRS: <0.12

S/S: decreased energy, SOB, tired, sick to stomach, chest pain, palpitation, loss of atrial kick (starts at the SA node, is the start of the electrical impulse)

Will include the loss of the atrial kick and no p waves, there is no iso-electric line, VRATE <100 considered controlled, V Rate >100 is considered uncontrolled, the SA node is firing from different places at different times at 300-400 times per minute causing quivering (can lead to blood clots and stroke), AV node blocks many of these impulses and keep the V rate as normal as possible

C/B: ischemia, valvular disease, PE, hypoxia, digoxin toxicity, quinidine toxicity

[image: image4..pict]Treatments: Cardioversion- not always effective in chronic patients, fresh open heart- amnioderone, beta blocker like metaprolol ( if HR >100), long term blood thinners like pradaxa and coumadin

Atrial Flutter

Rate: V Rate<180

Rhy: Regular/ Irregular

PR interval: not measurable ( saw tooth P waves)

QRS: <0.12

AV node will try to block some of these impulses

C/B: ischemic heart disease, PE, valve disease, digoxin or quinidine toxicity

Treatments: Cardioversion ( easier to convert than AFIB), Beta blockers- metoprolol, calcium channel blockers- cardizem
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Sinus Arrhythmia or Dysrhythymia 

Rate: usually 60-100 bpm

Rhy: irregular

PR Interval: 0.12-0.20

QRS: <0.12

The QRS may be slightly irregular, often in the young or elderly, does not require intervention
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Premature Atrial Contractions (PAC)

Rate: usually normal but depends on underlying rhythm

Rhy: essentially regular with premature beats

P waves: premature

PR interval: varies from 0.12-0.20

QRS: usually <0.10

These occur when there is irritation to the right atria

C/B: CHF, heart ischemia, fatigue, PE, Digoxin toxicity, hypokalemia, hypomagnesmia, caffeine increase, tobacco and alcohol use

PACS that don’t occur often do not require treatment

PACS that occur often  need to be monitored because they can put the heart into AFIB or A FLUTTER

Junctional Rhythm

Rate: 40-60 bpm

Rhy: atrial and ventricular rhythm very regular

P waves: may occur before during and after the QRS, if visible the P wave is inverted

PR interval: only if P wave is present before QRS, usually less than or equal to 0.12 

ORS: <0.10

There typically will not be p waves because the impulse is not originating from the SA node

C/B: acute inferior wall MI, rheumatic HD, valve disease, SA node disease, hypoxia, digoxin toxicity, post cardiac surgery, long term beta blocker or calcium channel blocker therapy

Patients may be asymptomatic, others will report: hypotension, fatigue, chest pain, decreased LOC

Treatment: related to correcting underlying cause, a slow heart rate may need atropine and a pacemaker, dopamine or epinephrine
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Premature Ventricular Contractions (PVC)

PVC’s are an arrhythmia and relatively common. Some people are very sensitive and feel every beat, others are unaware.

R/T to an extra electrical impulse from the ventricles (usually the left ventricle), this is very dangerous for people with underlying heart conditions like valve disease, CAD, mitral valve prolapse, abnormal fluid and electrolytes, hypokalemia, hypomagnesmia, cardiomyopathy, thyroid disorders, alcohol, caffeine, nicotine, cough meds, cocaine, infection, inflammation of the heart muscle

Treatment: TX’d for s/s with beta blockers, or amnioderone ( antiarrhythmic) 
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Ventricular Tachycardia

Rate: no measurable atrial rate, V rate 100-250 bpm

Rhy: atrial rate is undeterminable, v rate regular

P waves: may be present or absent

PR interval: none

QRS: >0.12

This occurs with three or more PVCS in a row with an overall HR over 100, with a pulse the client is considered stable, without a pulse considered unstable

C/B: myocardial irritability, F/E imbalance, acid base imbalance, Myocardial Infarction, drug toxicity from digoxin, quinidine, procanimide

S/S: SOB, palpitations, dizziness, chest pain, decreased LOC, CHF, MI, pulmonary congestion

Treatment: O2, IV (antidysrhytmic like amnioderone) Defib, always check for a pulse if no pulse start CPR
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Torsades De Pointes

Rate: Atrial Unmeasurable, V rate 150-250 bpm

Rhy: no atrial, v rate may be regular or irregular

P waves: none

PR interval: none

QRS: >0.12

This is a polymorphic form of VTACH

C/B: alcohol abuse, electrolyte abuse, a prolonged QT interval can be a warning sign, it can switch to VTACH, f/e disturbance r/t decreased levels of magnesium

S/S: syncope, seizure, lightheadedness, palpitations

Treatment: magnesium sulfate and defibrillation
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Coarse and Fine Ventricular Fibrillation

all parameters are the same it is the amplitude that is different

Rate: undetermined

Rhy: rapid and chaotic with no pattern or regularity

P waves: not discernable

PR interval: not discernable

QRS: not discernable

This has bigger quivers than AFIB, chaotic rhythm with no pulse- start CPR, DEFIB, EPI, ET Tube

C/B: Acute MI, VTACH, hypothermia, f/e imbalance, acid base imbalance, accidental electrocution
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Asystole

Rate: v rate indiscernible may see some artrial activity

Rhy: atrial may be detected, v rhy indiscernible

P waves: not discernable

PR interval: not measurable

QRS: absent

C/B: MI damage, ventricular aneurysm, acute respiratory failure, traumatic heart problem

[image: image13..pict]Treatment: CPR, IV access, EPI, ET TUBE, DEFIB, treat underlying cause

AV blocks

Occur due to a delay or interruption of impulse from SA Node within the AV node or bundle of HIS or Purkinje fibers

First Degree AV block

Rate: A and V rate the same

Rhy: A and V regular

P waves: one p wave with every QRS, normal size and shape

PR Interval: Prolonged, >0.20 seconds but constant

QRS: <0.10 

This is normal in athletes with no HX of heart disease

C/B: quinidine, beta blockers, calcium channel blockers, procanimide, digoxin, rheumatic fever, acute inferior MI, increased vagal tone

No direct Treatment, usually no S/S
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Second Degree AV block Type 1 (wenkebach)

Rate: Atrial > Vent

Rhy: A reg, V irregular

P waves: some p waves not followed by QRS, more P’s than QRS’s

PR interval: lengthens with each cycle until P wave is present without QRS

QRS: <0.10, sometimes absent

electrical impulse generates in SA node but takes longer to conduct through AV node
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Second Degree AV block type 2 (mobitz type 2)

Rate: A rate> V rate (slow)

Rhy: Atrial regular, vent irregular

P waves: some p waves without QRS, more P’s than QRS’s

PR interval: WNL or prolonged but always constant for conducted beats

QRS: >0.10, absent at times

conduction delay below AV node, is more serious and may progress to complete heart block or wide QRS, may block more than one QRS but P waves are regular and V rate regular

C/B: anterior septal MI, chronic CAD, acute myocarditis

S/S: low bp, low vent rate, CHF, pulmonary congestion, diminished LOC
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Third Degree Heart Block (Complete Heart Block)

Rate: Atrial rate> ventricular rate 

Rhy: atrial and ventricular rhy normal but no relationship between atrial and vent rhy

P waves: normal in shape and size

PR interval: none

QRS: narrow if generated from AV junction, wide if generated from ventricles

No relationship between P waves and QRS’s

C/B: inferior MI, damage to AV node, digoxin, verapimil can cause this

TX: narrow- atropine and pacing wide- transcutaneous pacing
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Pacemakers:

placed through the subclavian, leads go to atria or ventricle and may do biventricular pacing for CHF, all  pacemakers work as defibrillators and pacers

pacemaker: artificial pulse generator that delivers an electrical current to the heart to stimulate depolarization, always check pacer battery

pacemaker generator- powersource that houses the battery

spike- vertical line on the ECG that indicates the pacer his discharged

asynchronous- always the same rate

av or dual chamber- works in atria and ventricles

synchronous- discharges only when the heart rate drops to low

atrial pacing: pacemaker works only in atria, placed in right atrium, ineffective if an AV block occurs, cant  pace ventricles

ventricular pacing: pacer works only in ventricles, placed in right ventricle, pacer spike appears directly before QRS which is wide in appearance

dual chamber pacing: pacer in both the atrium and ventricle, dual lead system, placed in right atrium and ventricle, two pacer spikes before P and QRS on ECG

