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Approach to the ECGApproach to the ECG

�� Note the BasicsNote the Basics

�� Calculate the Heart RATECalculate the Heart RATE

�� Regular or IrregularRegular or Irregular

–– regularly irregular regularly irregular ––
Pattern Pattern 

–– irregularly irregular irregularly irregular –– No No 
patternpattern

�� Identify the  P, QRS, and T Identify the  P, QRS, and T 
waveswaves

�� PP--wave for every QRS and wave for every QRS and 
QRS for every PQRS for every P--wave?wave?

–– Are they related?Are they related?

�� Any  early or late Any  early or late 
complexes?complexes?

–– Supraventricular or Supraventricular or 
Ventricular?Ventricular?

�� Diagnostic ECGDiagnostic ECG

–– Calculate mean Calculate mean 
electrical axis (MEA)electrical axis (MEA)

–– Measure waveforms Measure waveforms 
and intervalsand intervals

–– Measure for chamber Measure for chamber 
enlargementenlargement

�� Proper diagnosisProper diagnosis

�� Proper treatmentProper treatment



Heart rhythmsHeart rhythms



Normal Heart CycleNormal Heart Cycle



Normal PacemakersNormal Pacemakers



Treatment of ArrhythmiasTreatment of Arrhythmias

�� Assess patientAssess patient
–– hemodynamic compromisehemodynamic compromise

�� Underlying causesUnderlying causes
–– trauma, electrolytes, extracardiac/ cardiac diseasetrauma, electrolytes, extracardiac/ cardiac disease

–– drugs (drugs (αα--2 agonists, Digoxin, 2 agonists, Digoxin, antiarrhythmicsantiarrhythmics))

�� Understanding of arrhythmogenesis Understanding of arrhythmogenesis 
–– automaticity, triggered phenomena, reautomaticity, triggered phenomena, re--entry circuitsentry circuits

�� Understanding of antiarrhythmic drugsUnderstanding of antiarrhythmic drugs
–– classification, pharmacokinetics/dynamics, sideclassification, pharmacokinetics/dynamics, side--effectseffects



AntiAnti--Arrhythmic DrugsArrhythmic Drugs

�� Modified VaughanModified Vaughan--Williams Williams 

ClassificationClassification

–– Predominant electrophysiologic actionPredominant electrophysiologic action

�� Class I Class I -- Sodium channel blockersSodium channel blockers

�� Class II Class II –– Beta adrenergic blockersBeta adrenergic blockers

�� Class IIIClass III-- Potassium channel blockersPotassium channel blockers

�� Class IVClass IV-- Calcium channel blockersCalcium channel blockers

�� Others used to control the heartOthers used to control the heart



Ectopic BeatsEctopic Beats

�� Originate Originate awayaway from from 
the SINUS NODEthe SINUS NODE
–– May have fast or slow May have fast or slow 
ratesrates

–– Junctional Junctional 
(supraventricular)(supraventricular)

�� Typically normal, narrow Typically normal, narrow 
QRS QRS 

–– VentricularVentricular
�� Typically wide and Typically wide and 
bizarre QRSbizarre QRS

–– Early Early –– PrematurePremature
�� Prior to the regular Prior to the regular 
sinus beatsinus beat

�� Compromise Compromise 
ventricular filling (Esp. ventricular filling (Esp. 
High HR)High HR)

–– Late Late –– Escape BeatsEscape Beats
�� Occur secondary to a Occur secondary to a 
long sinus pause or long sinus pause or 
blockblock

�� Subsidiary pacemaker Subsidiary pacemaker 
–– AUTOMATICITYAUTOMATICITY

�� LIFE SAVING LIFE SAVING 
RHYTHM !!!RHYTHM !!!



Selected BradycardiasSelected Bradycardias

�� A number of incidental findingsA number of incidental findings
–– Most secondary to increased vagal toneMost secondary to increased vagal tone

–– Electrolyte, endocrine abnormalities or drugs Electrolyte, endocrine abnormalities or drugs 
toxicities may be implicatedtoxicities may be implicated

�� More advanced diseaseMore advanced disease
–– Associated with disease or destruction of SA or AV Associated with disease or destruction of SA or AV 
nodesnodes

�� Result from Result from 
–– Disorders of impulse conductionDisorders of impulse conduction

–– Disorders of Impulse formationDisorders of Impulse formation
�� Decreased AutomaticityDecreased Automaticity



Sinus Pause/blockSinus Pause/block

• May give atropine sulfate 0.04 mg/kg (1ml/20lbs) IV

• Long term therapy ? (Propantheline bromide)

• If inappropriate response aggressive therapy may be    

warranted 

• Animal’s clinical status



AV Node DiseasesAV Node Diseases

High grade II AVB type II

3rd Degree AVB



Escape Ectopic BeatsEscape Ectopic Beats

�� LIFE SAVING LIFE SAVING 

RHYTHMRHYTHM

–– DonDon’’t treat with antit treat with anti--

arrhythmicsarrhythmics

–– Typically slow rates Typically slow rates 

–– Junctional Junctional 

�� Narrow QRS complexNarrow QRS complex

–– VentricularVentricular

�� Wide and BizarreWide and Bizarre



Single Chamber System-VVI

Dual Chamber System-DDD



TachyarrhythmiasTachyarrhythmias

�� Disorders of impulse conductionDisorders of impulse conduction
–– Lead to tachyarrhythmiasLead to tachyarrhythmias

�� ReRe--entry phenomenonentry phenomenon

�� Disorders of Impulse formationDisorders of Impulse formation
–– Enhanced or abnormal AutomaticityEnhanced or abnormal Automaticity

–– Triggered ActivityTriggered Activity

�� Results in premature complexes on ECGResults in premature complexes on ECG



Premature EctopicsPremature Ectopics

Premature Beats Summary
Premature Beats

Normal QRS Wide Bizarre QRS

Supraventricular

Single
Short Runs

3>
Long Runs

APC
Paroxysmal

Supraventricular
Tachycardia

Supraventricular

Tachycardia

Ventricular

Single
Short Runs

3>
Long Runs

VPC

Paroxysmal

Ventricular

Tachycardia

Ventricular

Tachycardia



ReRe--EntryEntry

�� Unidirectional blockUnidirectional block

�� ERP< propagation time ERP< propagation time 

in loopin loop

�� Most common cause of Most common cause of 

arrhythmiasarrhythmias



Supraventricular Supraventricular 

TachycardiaTachycardia



Mechanisms of SVTMechanisms of SVT

AV node no part of circuit AV node part of circuit



Treatment of SVTTreatment of SVT

�� Vagal ManeuversVagal Maneuvers

–– Increase vagal tone to Increase vagal tone to 

AV nodeAV node

–– Slow ventricular Slow ventricular 

responseresponse

–– May break SVT rhythm May break SVT rhythm 

using nodal pathwayusing nodal pathway

�� Class Ia or Class IIIClass Ia or Class III

–– Procainamide or SotalolProcainamide or Sotalol



Response to VM or Class IaResponse to VM or Class Ia

�� Blocks a P waveBlocks a P wave

�� At least that the AV node is involvedAt least that the AV node is involved

�� May indicate accessory pathway May indicate accessory pathway 
–– Ventricular preVentricular pre--excitationexcitation

–– Short  PR intervalShort  PR interval



Electrophysiologic StudyElectrophysiologic Study



Chronic Therapy Chronic Therapy 

�� Chronic oral Sotalol therapyChronic oral Sotalol therapy

–– Prolongs AP of atrial myocytes to break circuitProlongs AP of atrial myocytes to break circuit

�� Slowing AV node conductionSlowing AV node conduction

–– Calcium channel blockersCalcium channel blockers

�� DiltiazemDiltiazem

–– Beta blockersBeta blockers

�� AtenololAtenolol

–– DigoxinDigoxin



Atrial FibrillationAtrial Fibrillation



Atrial FibrillationAtrial Fibrillation

�� Classically no discernable P wavesClassically no discernable P waves

�� Very irregular ventricular responseVery irregular ventricular response

�� Often associated with underlying heart Often associated with underlying heart 
diseasedisease

–– Leads to numerous self sustaining microLeads to numerous self sustaining micro--
reentrant circuitsreentrant circuits



Atrial Fibrillation TherapyAtrial Fibrillation Therapy

�� Convert to Sinus rhythmConvert to Sinus rhythm

–– Class Ia or Class IIIClass Ia or Class III

�� QuinidineQuinidine

�� AmiodaroneAmiodarone

–– CardioversionCardioversion

�� Aimed at slowing Aimed at slowing 

ventricular response ventricular response 

raterate

–– AV nodal drugsAV nodal drugs

�� CCBCCB-- DiltiazemDiltiazem

�� BB--blockersblockers-- AtenololAtenolol

�� DigoxinDigoxin



Advanced TherapyAdvanced Therapy



Advanced TherapyAdvanced Therapy

�� BiphasicBiphasic CardioversionCardioversion

–– Appropriately timed stimulus breaks Appropriately timed stimulus breaks 

rhythmrhythm

�� Bright J et al: Convert 92% AF patientsBright J et al: Convert 92% AF patients



Ventricular TachycardiaVentricular Tachycardia



Ventricular Ventricular 

tachyarrhythmiastachyarrhythmias

�� Originates from Originates from 

ectopic focus in ectopic focus in 

ventricleventricle

�� Significantly Significantly 

compromises compromises 

hemodynamicshemodynamics

�� Detrimental to Detrimental to 

myocardiummyocardium



Ventricular OriginVentricular Origin

�� Ventricular Premature ComplexesVentricular Premature Complexes
–– UnifocalUnifocal –– Holter to assess for quantityHolter to assess for quantity

–– MultifocalMultifocal ––
�� Animal stable Animal stable –– Oral medicationsOral medications

–– Class Class IaIa –– procainamideprocainamide

–– Class Class IbIb-- Mexiletine +/Mexiletine +/-- Class IIClass II-- AtenlolAtenlol

–– Class III Class III -- SotalolSotalol

–– Tachycardia, Unstable Multifocal, or FibrillationTachycardia, Unstable Multifocal, or Fibrillation
�� Class Class IaIa –– Parentally Parentally –– IV IV ProcainimideProcainimide

�� Class Class IbIb –– Parentally Parentally –– IV LidocaineIV Lidocaine

–– Treat the underlying cause as a large % are Treat the underlying cause as a large % are extracardiacextracardiac
causescauses



Specific AntiSpecific Anti--Arrhythmic UsesArrhythmic Uses

















Complex ECGComplex ECG’’ssAtrial Fibrillation



Atrial Fib + Ventricular Atrial Fib + Ventricular 

BigeminyBigeminy



Heart CycleHeart Cycle

�� Heart CycleHeart Cycle

–– ThinkwellThinkwell



Int. RBBB (Rate Dependent)Int. RBBB (Rate Dependent)



3AVB, Ventricular Escape3AVB, Ventricular Escape

Pacemaker NonPacemaker Non--CaptureCapture



Ventricular Ventricular TachTach. . -- MultiformMultiform



Electrophysiologic StudyElectrophysiologic Study






