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1[=J] BASIC EKG INTERPRETATION

2[J] Course Objectives
ODescribe the anatomical structures and physiologic properties of the heart including
electrophysiology and conduction systems
CDemonstrate correct placement of EKG monitoring leads
OAccurately identify and measure EKG waveforms and segments
OEmploy a systematic process to evaluate and analyze EKG rhythm strips
OIdentify basic cardiac arrhythmias
O
O
O
3[J] What Do I Need?
OECGs Made Easy, 4t edition, Barbara Aehlert
OCalipers
OInquiring mind

4[J] Course Outline
1 OAnatomy and Physiology
CElectrophysiology
JEKG Basics
[OSinus Mechanisms
OAtrial Rhythms
2 [JJunctional Rhythms
OVentricular Rhythms
CAtrioventricular Blocks
OPacemaker Rhythms
O
5[] cardiac Anatomy
Location
OLies in the middle of the chest in the mediastinum
OAbout the size of its owner’s fist
OBase of heart is its upper portion
OLower portion of heart known as the apex
6(J) Cardiac Anatomy—Heart Surfaces
CAnterior surface
OLies behind sternum
OFormed by both right & left ventricles
OLateral surface
OHeart’s left side
OMostly left ventricle
Olnferior surface
OBottom most
OFormed by both right & left ventricles
7[E3) cardiac Anatomy—Layers of the heart
OFunction is to protect the heart
OODouble-walled sac
DOParietal pericardium
OVisceral pericardium



OPericardial space
OContains 10-20 ml serous fluid
OFluid acts as a lubricant

O
8(J] Cardiac Anatomy—Layers of the heart
OEpicardium
OOutermost layer
OVisceral pericardium
OContains main blood vessels & fat
OMyocardium
OMiddle layer
OThick & muscular
OResponsible for heart’s pumping action
OEndocardium
OInnermost layer
OSmooth layer of epithelium
9[J| cardiac Anatomy--Skeleton
OThick connective tissue
OSupports the heart valves
OSeparates the atria from the ventricles
10(E0] Cardiac Anatomy—cardiac mucscle cells
COFound only in heart
OShort, branched, and interconnected
OFit together tightly at junctions called intercalated discs
OThis collective mass of cells is known as a myocardium
OElectrical stimuli that originate in any cell can be transmitted to all the other cells
O
O
1 @ Cardiac Anatomy—Heart Chambers
OTwo upper chambers known as the atria
OPurpose is to receive blood
OTwo lower chambers known as the ventricles
OPurpose is to pump blood
OSeptum
OSeparates right & left sides of heart
O
12[] cardiac Anatomy
OTwo functional pumps
OPulmonary circulation
ORight side of heart
OLow-pressure system
OSystemic circulation
OLeft side of heart
OHigh-pressure system
13[J] cardiac Anatomy—Heart Valves
CFour valves
OTwo sets atroventricular (AV) valves
OTwo sets semilunar (SL) valves
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OFunction passively
OPurpose is to direct forward flow of blood
OHeart sounds produced by closure of these valves
14[J] cardiac Anatomy—Heart Valves
OAtrioventricular Valves
OMitral valve
mLies between left atrium & left ventricle
mHas 2 cusps
DOTricuspid valve
mLies between right atrium & right ventricle
mHas 3 cusps
[
[
15[J] cardiac Anatomy—Heart Valves
CAtrioventricular Valves
OOpen with the forward pressure of blood flow
OClose with backward pressure created by ventricular contraction
O
16(1) Cardiac Anatomy—Heart Valves
OSemilunar Valves
OPulmonic valve
OAortic valve
OPrevent backflow of blood from pulmonary artery & aorta into the ventricles
OSL valves close as pressure in the aorta & pulmonary artery exceed that of the
ventricles
O
17[] cardiac Anatomy
Blood Flow Through The Heart
18(J] cardiac Anatomy—Cardiac Cycle
10
O
2 [JTwo Phases
OSystole
mContraction
ODiastole
mRelaxation
OOccurs in both the atria & ventricles
19(J] cardiac Anatomy—Cardiac Cycle
[CDiastole
OVentricles relax
DOAtria contract
OSL valves closed
DAV valves open
OSystole
DOAtria relax
OVentricles contract
OSL valves open
DAV valves closed
O
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20(J] cardiac Anatomy—Heart Sounds
1 S, marks onset of systole (ventricular contraction)
S, marks end of systole
OSilent period between S, & S, represents diastole (ventricular relaxation/filling)
2 [JCaused by closing of valves
O"“Lub-dub”
OFirst heart sound (S;) occurs with closing of AV valves
OSecond heart sound (S,) occurs with closure of SL valves
21(] cardiac Anatomy—Heart Sounds
O1-Aortic area
02 intercostal space, right sternal border
O2-Pulmonic area
b2 intercostal space, left sternal border
O3-Erb’s point
O3 intercostal space, left sternal border
[04-Tricuspid area
b4t or 5t intercostal space, left sternal border
[5-Mitral area
o5t intercostal space, left midclavicular line
22([J] cardiac Anatomy
Coronary Circulation
OCoronary arteries
DArise at base of aorta
OFill during diastole
OMain arteries lie on the epicardial surface
OBranches penetrate the heart’s muscle mass and supply the subendocardium
OCoronary veins
OFollow course of coronary arteries
OJoin to form the coronary sinus
ODrain into right atrium
O
23(J cardiac Anatomy
Coronary Circulation
OThree major coronary arteries
OLeft anterior descending (LAD)
OCircumflex (CX)
ORight coronary artery (RCA)
O
O
24(] cardiac Anatomy
Coronary Circulation
OlLeft coronary artery
OFirst segment called left main coronary artery
OBranches into LAD and CX
OLAD supplies
mAnterior surface left ventricle
mInterventricular septum
OCX supplies
mLeft atrium
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mLateral surface left ventricle
mInferior surface left ventricle (15%)
mPosterior surface left ventricle (15%)
mPart of heart’s conduction system

[

O
25(J] cardiac Anatomy
Coronary Circulation
OThe right coronary artery
OBranches into marginal artery and posterior descending artery
OSupplies blood to
ERight atrium
mRight ventricle
mInferior surface left ventricle (85%)
mPosterior surface left ventricle (85%)
mPart of heart’s conduction system
26(J] Acute Coronary Syndrome
OTemporary or permanent blockage of coronary artery
OUsual cause is rupture of atherosclerotic plaque
OIncludes unstable angina & myocardial infarction
OPresence of collateral circulation may prevent infarction
O
O
27(5] Acute Coronary Syndrome
[OStages
OlIschemia
mBlood flow and oxygen demand out of balance
Olnjury
mProlonged ischemia prolonged long enough to damage affected area of heart
Olnfarction
mDeath of myocardial cells
O
28(J] Autonomic Nervous System
OControls involuntary or visceral body functions
OTwo divisions
OParasympathetic—"Rest and Digest”
OSympathetic—"Fight or Flight”
ONormally in a state of balance
29[/ Autonomic Nervous System
30(J] Parasympathetic Stimulation
OlIncreases blood flow to skin
OlIncreases gastric motility
OCauses bronchoconstriction
OlIncreases glycogen synthesis in the liver
OEffects on the heart
DODecreases heart rate

6/14/2012



ODecreases conduction speed
o
31(]] Sympathetic Stimulation
OPupil dilation
OShunts blood from skin & viscera to skeletal muscle
OCauses bronchodilation
OReleases glucose stored in the liver
OEffects on the heart
Olncreases heart rate
OIncreases conduction speed
DOlncreases force of contraction
o
o
32(LJ] Sympathetic Receptors
1 OAlpha
OBlood vessels
DOVasoconstriction
OBeta,
OHeart
Olncreased HR, conductivity, & contractility
OBeta,
OLungs
OBronchodilation
o
O
O
2 [1Dopaminergic
OMajor vessels
mCerebral
mCoronary
ERenal
OVasodilation
o
O
33(J] Definitions
OChronotropic effect
ORefers to a change in the heart rate
OInotropic effect
ORefers to a change in myocardial contractility
CODromotropic effect
DORefers to the speed of conduction through the AV junction
34[| Ccardiac Output
COAmount of blood ejected from heart each minute
ODetermined by the formula of stroke volume X heart rate
ONormal values are 4-8 L/minute
OCO at rest is ~ 5L/min
35(CJ] Quiz Time!

CJA patient has a stroke volume of 62ml and his heart rate is 86 beats per minute.

What is his cardiac output?
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OIs his cardiac output normal, decreased, or increased?
36(J] Stroke Volume
OStroke volume determined by
OAmount of ventricular filling during diastole (preload)
OPressure against which ventricle must pump (afterload)
OMyocardium’s contractile state

37(] Preload
OEnd-diastolic volume (EDV)
OInfluenced by venous return
OIncreased blood return 1 preload
DODecreased blood return | preload
38(J| Afterload
OPressure against which ventricles must pump
OInfluenced by arterial blood pressure
Olncreased afterload (increased resistance) | SV
DODecreased afterload (decreased resistance) 1 SV
O
39/J| Contractility
OAbility of muscle fibers to stretch in response to volume
OStretch of myocardial fiber is influenced by EDV (preload)
OFrank-Starling law of the heart
O
O
40(J] Break Time!!
41(CJ] Electrophysiology
Types of Cardiac Cells
OMyocardial Cells
OContain contractile filaments
OWorker or mechanical cells
ODo not generate electrical impulses
42([] Electrophysiology
Types of Cardiac Cells
COPacemaker Cells
DOSpecialized cells of heart’s electrical system
OSpontaneously generate and conduct electrical impulses
43(cJ] Properties of Cardiac Cells
OAutomaticity
OThe ability of cardiac pacemaker cells to spontaneously generate an electrical
impulse
OExcitability (Irritability)
DOAbility of cardiac muscle cells to respond to a stimulus (depolarization)
OConductivity
DOAbility to transmit an impulse
OContractility
DOAbility of myocardial cells to shorten in response to a stimulus
44(CJ] Electrophysiology
CAction Potential
OTerm used to describe electrical changes in the heart that stimulate mechanical
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contraction
OThese changes occur at the cell membrane
OThe difference in electrical charges (voltage) across the cell membrane is known
as the transmembrane potential
45|]| Polarization
OA cell at rest is said to be polarized
OPotassium leaks out of a resting cell leaving it more negatively charged on the inside
OWhen the inside of a cell is more negative than the outside, a resting membrane
potential exists (-90mV)
46(LJ] Depolarization
OWhen the cell is stimulated, depolarization occurs
OCell membrane becomes permeable to Na+
ODepolarization stimulates muscular contraction
O
47| Repolarization
ORecovery phase that returns the cell to its resting state
OSodium channels close
OSodium-Potassium pump returns Na+ to the outside of the cell & K+ to the inside
O
48(J] Action Potential—Depolarization
OPhase 0
OCell is stimulated resulting in depolarization
O Occurs with the rapid influx of sodium through the sodium channels

49| Action Potential—Repolarization

COPhase 1
DOEarly repolarization
ONa+ channels partially close
OK+ & Cl- leave the cell
OPhase 2
OPlateau phase
OCa+ enters through Ca+ channels & prolongs the contraction
OOPhase 3
OFinal rapid repolarization
ONa+ & Ca+ channels close
OK+ rapidly departs cell
n]
50[=J] Restoration of Resting Membrane Potential (RMP)
OOPhase 4
DOReturn to resting state
OReady to receive another stimulus
51(CJ) Action Potential of Pacemaker Cell
52([J] Refractory Periods
OAbsolute Refractory Period
OCell cannot respond to stimulation
[CIRelative Refractory Period
OCell can be stimulated by a very strong stimulus
OSupernormal Refractory Period
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OWeaker than normal stimulus can cause depolarization
53(CJ) Conduction System
OSpecialized electrical (pacemaker) cells make up the conduction system of the heart
OThese cells are interconnected
OThey have a faster conduction velocity than all other myocardial cells
OThe pacemaker site with the fasting firing rate controls the heart
54(CJ) Conduction Pathways
55(J) Automaticity Rates
56(J] Abnormal Conduction
OAbnormal heart rhythms are usually due to
OEnhanced automaticity
OTriggered activity
OReentry (circus movement)
57(cJ) Abnormal Conduction—Enhanced Automaticity
COEnhanced automaticity
OCells not usually associated with a pacemaker function begin to depolarize
spontaneously
OPacemaker site other than the SA node increases its rate above what is considered
normal for that site
58] Abnormal Conduction—Reentry

COReentry
OThe spread of an impulse through tissue already stimulated by that same impulse
OCaused by presence of an accessory pathway or a block or delay in the conduction
circuit
OResults in short periods of an abnormally fast heart rate
o
59(J] Abnormal Conduction—Triggered Activity
OTriggered Activity
OResults from abnormal electrical impulses that sometimes occur during
repolarization
OOccurs when pacemaker cells from a site other than the SA node depolarize more
than once after being stimulated by a single impulse
OCan result in atrial or ventricular beats occuring singly, in pairs, or in runs
O Ectopic refers to an impulse originating from a source other than the SA node
o
60(J) Abnormal Conduction—Escape Beats
OLower pacemaker site takes on responsibility of pacing heart when SA node slows
down or fails
OProtective mechanism to preserve cardiac output
61/J] EKG Basics—Electrodes
CElectrical currents radiate to the skin’s surface
[CElectrodes sense and transmit those currents to an EKG monitor as waveforms
62|C]] EKG Basics—Electrodes
63/J] EKG Basics—Leads
[OStandard limb leads
Oleads I, II, & III
DOConsidered bipolar as each lead has both a negative & positive electrode



O
64(J] EKG Basics—Leads
OAugmented Chest Leads
Oleads aVR, aVvL, & aVF
OEKG machine augments the amplitude
OUnipolar leads
DOHeart serves as the “negative electrode”
65(J] EKG Basics—Leads
OChest or precordial leads
OEach V electrode is considered positive
OThe heart makes up the negative electrode
OViews the heart in the horizontal plane
66[J Lead Selection—Arrhythmia Monitoring
1 [IBedside monitoring systems may have from 3-5 lead wires
OLead selector is used to select monitoring lead
ONurse or tech decides monitoring lead

2 [JLead II
DOBest for atrial activity
OLead V,
OVentricular rhythms
67|C]] Review
OCircus movement is caused by an .
OEscape beats serve as an mechanism.
OThe electrode serves as the “eye.”
OThe standard limb leads and the augmented limb leads view the
plane.

OCurrent traveling away from the positive electrode creates a
OVentricular activity is best viewed in which monitoring lead?
O
O
O
68(J] Review
OThe intrinsic rate of the AV junction is .
OWhich pacemaker controls the heart?
COWhat serves as the “negative electrode” in the precordial leads?
O
O
69(CJ] EKG Basics—EKG Paper
70(J) EKG Basics—EKG Paper
OEach small box is .04 seconds
OEach large box is 5 X .04 = .2 seconds
5 large boxes = 1 second
015 large boxes = 3 seconds
030 large boxes = 6 seconds
71(EJ] EKG Basics—Monitoring problems
OArtifact

deflection
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OWandering baseline
O
O
OElectrical interference
O
72([E] EKG Basics—Monitoring problems
73|E]] EKG Basics—Terminology
OBaseline—a straight line recorded when no electrical activity is detected
OWaveform—movement away from the baseline in either a negative or positive
fashion
OSegment—a line between waveforms
Olnterval—a waveform and a segment
OComplex—component containing several waveforms
74[J] EKG Basics—P Waves
ONormal characteristics of the P wave
OPrecedes the QRS complex
OSmooth and rounded (normally)
ONo more than 2.5mm high
ONo more than 0.11 sec long
75(CJ] EKG Basics—QRS Complex
ONormally follows each P wave
ORepresents ventricular depolarization
OConsists of Q wave, R wave, & S wave
OMay not have all of the above waveforms
CINormal duration is .10 or less
O
O
76(CJ] EKG Basics—QRS Complex

CINormal Q waves should measure no wider than .04 seconds and should be less 1/3

the height of the R wave
ODeep wide Q waves may represent an MI
77/ EKG Basics—T wave
OT wave
ORepresents ventricular repolarization
ODirection of T wave normally same as the QRS
78(E3] All together, now!
79|]] EKG Basics—PR Interval
OPR interval includes P wave and the PR segment
OTracks the atrial impulse from the atria through the AV node, bundle of His, and
right & left bundle branches

OMeasured from the beginning of the P wave to the beginning of the QRS complex

ONormal duration is .12-.20 seconds
80|C]| EKG Basics—PR Interval
81(J] EKG Basics—ST segment
OBeginning of ventricular repolarization
ONormally isoelectric
ODepression = ischemia
OElevation = injury
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O
82|C]] EKG Basics
Abnormal ST segments
ST depression
OST segment depression of more than .5 mm is indicative of myocardial ischemia
83(LJ] EKG Basics
Abnormal ST segments
QST elevation
OConsidered elevated when 1mm or more above baseline
OST elevation suggests myocardial injury
84|]] EKG Basics—QT interval
CRepresents total ventricular activity
OMeasured from beginning of QRS to end of T wave
CNormal interval is less than half of R-R interval

85(LJ] EKG Basics—QT interval
OImportance of QT interval
OA prolonged QT indicates a lengthened relative refractory period (vulnerable
period)
OPt is at greater risk for life threatening arhythmias such as torsades de pointes
86|J| Analyzing a Rhythm—Step One
OAssess rhythm for regularity
OUse R-R interval to evaluate ventricular rhythm
OUse P-P interval to evaluate atrial rhythm
OR-R intervals or P-P intervals should be evaluated across an entire 6 second strip
87[J] Analyzing a Rhythm—Step Two
OCalculate the heart rate
OA tachycardia exists if rate is more than 100/min
OA bradycardia is present with rate less than 60/min
OMethods to calculate rate
OSix-second method
OLarge Box method
OSmall Box method
88(J] Analyzing a Rhythm
Calculating Rate
[Six second method
ONumber of QRS complexes in a 6 sec strip X 10
OMay be used for regular or irregular rhythms
OMost inaccurate

89([J] Analyzing a Rhythm
Calculating Rate
90(=J] Analyzing a Rhythm
Calculating Rate
OLarge Box method
OCount # large boxes between R-R interval
ODivide 300 by # large boxes
DOVariation called sequence method
91| Analyzing a Rhythm
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93]

94 (]

95 (]

96 (1)

o[

98]

Calculating Rate
OSmall Box method
OCount # small boxes between R-R interval
ODivide 1500 by # small boxes
OMost accurate
O
Analyzing a Rhythm—Step Three
OOExamine P waves
ONormally one P wave before each QRS
OIs P wave upright
OEarly Ps?
o
Analyzing a Rhythm—Step Four
OPR Interval
OMeasure PR interval, normal .12-.20 seconds
OIs the PR interval constant or the same
OIf PR intervals different
EmLengthening
mvariable
Analyzing a Rhythm—Step Five
QRS Complex
OMeasure duration, normal .06-.10 seconds
DOAre all QRS complexes of the same configuration
OQRS after every P?

Analyzing a Rhythm—Extras

OQT Interval
OConsidered normal if less than 2 of R-R interval
OST segment
OPresence of ST elevation or depression
OT wave
OTall, pointed with hyperkalemia
ONegative or flipped Ts with ischemia or evolving MI
Review
OWhat is a rhythm with a rate less than 60?
OAn impulse firing from outside the SA node is called a
OWhich waveform denotes depolarization of the atria?
OThe T wave represents .
OOn EKG paper, the vertical axis measures .
[List some possible causes of “wandering baseline.”
O
Review
OWhat life threatening arrhythmia can occur with a prolonged QT interval?
OHow many large boxes in one second?
OWhat method of calculating the rate should be used with an irregular rhythm?
OWhat might cause a “lumpy” T wave?

Sinus Mechanisms
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OSino-atrial node (SA node) is primary pacemaker
OMost rhythms originating in the SA node are regular
ONormal sinus rhythm (NSR)
OSinus bradycardia
OSinus tachycardia
OSinus arrhythmia
OSino-atrial (SA) block
OSinus arrest
O
99(] Normal Sinus Rhythm
OCharacteristics
ORegular rhythm
ORate is 60-100 beats/min
OP wave for every QRS, Ps look alike
OPR interval of normal duration & constant
OQRS usually normal

100(J] Normal Sinus Rhythm
101 (=] Sinus Bradycardia
OCharacteristics
ORegular rhythm
ORate less than 60 beats/min
OP wave for every QRS, Ps look alike
OPR interval of normal duration & constant
OQRS usually normal
n]
n]
102(]] Sinus Bradycardia
OCauses
OSleep
Olnferior MI
DOHyperkalemia
DOVagal stimulation
OSA node disease
OWell conditioned heart
OMedications
mCalcium channel blockers, dig, beta-blockers, amiodarone
n]
103(] Sinus Tachycardia
OCharacteristics
ORegular rhythm
ORate 101-160
OP wave for every QRS, Ps look alike
OPR interval of normal duration & constant
OQRS usually normal
n]
104[cJ] Sinus Tachycardia
OCauses
OSympathetic stimulation

14
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OMyocardial infarction
OHypovolemia
OExercise
OFever
OShock
ODrugs
o
o
o
105(J] Sinus Arrhythmia
OCharacteristics
Olrregular but “regularly irregular”
ORate varies
OP wave for every QRS, Ps look alike
OPR interval of normal duration & constant
OQRS usually normal
o
106[]] Sinaoartrial Block—sinus exit block
CCharacteristics
Olrregular due to pause
ORate varies
OP wave for every QRS, Ps look alike
OPR interval of normal duration & constant
OQRS usually normal
o
107(=] Sinus Arrest
CCharacteristics
Olrregular due to pause
ORate varies
OP wave for every QRS, Ps look alike
OPR interval of normal duration & constant
OQRS usually normal
108()| Atrial Rhythms
OMost common rhythm disturbance
OOriginate in areas outside of the SA node
[OMay be associated with extremely fast ventricular rates leading to decreased
ventricular filling times
OMay do away with “atrial kick”
O
109(=)| Atrial Arrhythmias—Mechanisms
OEnhanced automaticity
OCells not usually associated with a pacemaker function begin to depolarize
spontaneously
COReentry
OThe spread of an impulse through tissue already stimulated by that same impulse
OTriggered activity
OResults from abnormal electrical impulses that occur during repolarization
OThese impulses, called afterdepolarizations, lead to atrial or ventricular beats
occurring singly, in runs or as a sustained ectopic rhythm
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o
110(J] Premature Atrial Contractions
OResult from an irritable focus in the atria taking over as pacemaker
OP wave of PAC may look similar to P from SA node or may be biphasic, flattened,
pointed or lost in preceding T wave
OPACs are followed by a pause
OPACs may occur in bigeminy, trigeminy, or couplets
OA PAC occurring too early may not be conducted to ventricles and is called a
nonconducted PAC
O
O
111(J] Premature Atrial Contractions
CCharacteristics
OUnderlying rhythm regular with premature beats
ORate varies
OEarly Ps differing in shape from sinus P
OPRI may be normal or prolonged
o
112(E]) Wandering Atrial Pacemaker
OPacemaker site shifts from SA node to another area in the atria or AV junction
OPR interval variable
ORhythm slightly irregular
[CJRate usually normal at 60-100
113(] Mutifocal Atrial Tachycardia (MAT)
OPacemaker site shifts from SA node to another area in the atria or AV junction
ORate greater than 100 beats/min
114(=)| Atrial Tachycardia
ORegular rhythm
ORate 150-250
OP wave for every QRS
mPs look alike but different than sinus Ps
EmPs may be lost in T waves if rate very fast
OPR interval usually normal
OQRS usually normal
115(1] Atrial Tachycardia
1161]] Atrial Tachycardia
OCauses
OStimulant use
OCor pulmonale
OInfection
OElectrolyte imbalances
ODig toxicity
OSignificance
ODecreases filling time
OIncreases myocardial oxygen demand
ODecreases myocardial perfusion
o
o
117(]] Atrial Flutter
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OAtrial rhythm regular
OVentricular rhythm regular or irregular
OAtrial rate 250-350
OP waves are not identifiable, instead “flutter waves” present
OPRI not measurable
OQRS usually normal
O
118(]) Atrial Flutter
OCauses
Olschemic heart disease
OElectrolyte imbalance
OHypoxia
OPulmonary embolus
OCardiomyopathy
OSignificance
DODecreases filling time
OIncreases myocardial oxygen demand
ODecreases myocardial perfusion
DOAbsence of atrial kick

n]
119(]] Atrial Fibrillation
OlIrregular rhythm
OVentricular rate varies
CNo P waves
OWavy baseline
OPRI not measurable
QRS usually normal
120(]) Atrial Fibrillation
OCauses
OHypertensive heart disease
OElectrolyte imbalance
DOAdvanced age
OHypoxia
OCHF
OSignificance
ODecreases filling time
OIncreases myocardial oxygen demand
ODecreases myocardial perfusion
OAbsence of atrial kick
DOlncreased risk of stroke
121 (1] Supraventricular Tachycardia
CJAV Nodal Reentrant Tachycardia
OOccurs in pts with 2 conduction pathways within the AV node
CJAV Reentrant Tachycardia
OOccurs in pts with accessory pathways
mWolff-Parkinson-White Syndrome (WPW)
122(=)] Supraventricular Tachycardia--AVNRT
ORegular rhythm
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ORate 150-250
OP waves hidden in QRS
OPRI interval not measurable
QRS usually normal
O
123(=1] Supraventricular Tachycardia—AVRT or WPW
ORegular rhythm
ORate 60-100
OOP waves
OPRI less than .12 sec
COQRS .12 or more
124[1) Junctional Rhythms
ORhythms originating in the AV junction are called junctional arrhythmias
OIf the atria depolarize before the ventricles, retrograde depolarization of the atria
results in inverted P waves with a PRI of < .12
OIf atria and ventricles depolarize together, P wave will be hidden in QRS
OIf atria depolarize after the ventricles, P wave will follow QRS
125@ Premature Junctional Contractions--P1Cs
ORegular rhythm with premature beats
ORate usually within normal range, depending on underlying rhythm
OP waves may occur before, during, or after the QRS
OPRI of < .12 sec if P wave precedes QRS
QRS usually normal
126@ Junctional Escape Beats
ORhythm is regular with late beats
ORate usually within normal range, depending on underlying rhythm
OP waves may occur before, during, or after the QRS
OPRI of < .12 sec if P wave precedes QRS
QRS usually normal
O
O
127(c1 Junctional Escape Rhythm
ORegular rhythm
ORate 40-60
OP waves may occur before, during, or after the QRS
OPRI of < .12 sec if P wave precedes QRS
QRS usually normal
O
128[C] Accelerated Junctional Rhythm
ORegular rhythm
ORate 61-100
OOP waves may occur before, during, or after the QRS
PRI of < .12 sec if P wave precedes QRS
QRS usually normal
O
129() Junctional Tachycardia
ORegular rhythm
ORate 101-140
P waves may occur before, during, or after the QRS
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OPRI of < .12 sec if P wave precedes QRS
OQRS usually normal
O
130(]) Ventricular Rhythms
OVentricles may pace the heart if
OSA node fails to discharge or is blocked
OSA rate is slower than the ventricles
Olrritable ventricular site produces early beat or rapid rhythm
OVentricular beats/rhythms have
OAbnormally shaped QRS measuring > 0.12 seconds
OAbnormal depolarization results in abnormal repolarization
BQRS and T wave deflect in opposite directions
O
131(J] Premature Ventricular Contractions
(PVCs)
OUnderlying rhythm regular with premature beats
ORate varies depending on underlying rhythm
OP waves usually absent or may appear after the QRS
CIQRS “wide & bizzarre” > 0.12 sec
QRS followed by compensatory pause
132([J] Premature Ventricular Contractions
(PVCs)
133@ Premature Ventricular Contractions
(PVCs)
134(]] Premature Ventricular Contractions
(PVCs)
OCauses
Oanxiety
Oldiopathic
ODig toxicity
DOAdvanced age
DOAcid-base imbalance
OElectrolyte imbalance
OMyocardial ischemia/infarction
OSignificance
OCan reduce cardiac output
OCan lead to more serious arrhythmias
135(]] Ventricular Escape Beats
OUnderlying rhythm regular with /ate beats
ORate varies depending on underlying rhythm
OP waves usually absent or may appear after the QRS
QRS “wide & bizzarre” > 0.12 sec
O
136()] Idioventricular Rhythm
ORegular rhythm
[CORate 20-40 beats/minute
OP waves usually absent or may appear after the QRS
QRS > 0.12 sec
O
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137(]] Accelerated Idioventricular Rhythm
ORegular rhythm
ORate 41-100 beats/minute
OP waves usually absent or may appear after the QRS
QRS > 0.12 sec
O
1381/ Ventricular Tachycardia
OEssentially regular rhythm
ORate 101-250 beats/min
P waves may be present or absent
OIf present will be dissociated from the QRS
QRS > 0.12 sec
O
139(1] Ventricular Tachycardia
140]] Torsades de pointes
141(=J| Ventricular Tachycardia
OCauses
ODigoxin toxicity
DOAcid-base imbalance
OElectrolyte imbalances
Olnvasive cardiac procedures
OMyocardial ischemia/infarction
OSignificance
OReduced cardiac output
ORhythm may further deteriorate
142(]] Ventricular Fibrillation
ORhythm is rapid and chaotic
CRate cannot be determined
[OP waves not discernible
CJQRS not discernible
1431 Asystole
ONo ventricular rate or rhythm
[JIf P waves present, called ventricular standstill
[COMust be confirmed in two leads
OCPR & ACLS
144|C]] Atrioventricular Blocks
OlInterruption in conduction between atrial & ventricles

OThat interruption can result in delayed, partial, or total blockage of an impulse
OBlockage can occur at the AV node, the bundle of His, or bundle branches

CJAV blocks are classified by their severity or “degree”
PR interval is key to classifying the type of AV block
O
145()| First-Degree AV Block
ORegular rhythm
CRate usually normal
P waves normal
OPRI is > 0.20 sec and constant
QRS usually normal
146[=J] Second Degree Block Type I
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(Wenckebach)
OAtrial rhythm regular, ventricular rhythm irreg
OAtrial rate greater than ventricular rate
OMore Ps than QRSs
OPRI progressively lengthens until a P wave appears without a QRS complex
QRS usually normal in size but is periodically dropped
147(]] Second Degree Block Type II
OAtrial rhythm regular, ventricular rhythm irreg
OlAtrial rate greater than ventricular rate
OOMore Ps than QRSs
OPRI normal or slightly prolonged but are constant
COQRS normal or wide
O
148(]] Third Degree AV Block
OAtrial rhythm is regular as is ventricular rhythm
OAtrial rate is greater than ventricular rate
ONo true PRI as atria and ventricles beating independently of one another
CJQRS normal or wide
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