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Learning Objectives

ReVIEW the basie anatoiny of the heart
DESceribe the cardiae eonducting system
DISCUSS the Indications for EKGS

Summarize the basies of how te analyze an EKG
fythm

ReVIEW coinimon rhythms, catises and treatinent
Furnish additional resources




Conducting Pathway of the Heatt

1. Superior vena cava
2. Inlet of the superior vena cava
3. Right atrium
4, Inlet of the inferior vena cava
5. Coronary sinus
6. Inferior vena cava
7. Tricuspid valve
8. Right ventricle
9. Interatrial septum
10. Interventricular septum
11, Left atrium
12. Mitral valve
13. Left ventricle

Interatrial conduction
tract (Bachmann's bundle)

Internodal atrial
conduction tracts

Atrioventricular
(AV) node Atrioventricula
(AV) junction

Bundle of HIS

Left bundle branch
Right bundle branch
Purkinje network

Purkinje fibers

(Redrawn from Huszar RH: Basic dysrhythmias: interpretation and management, ed 2, St Louis, 1994, Mosby.)




Conduction (Cont.)

PACEMAKER SITE RATE

DOMINANT PACEMAKER
SA node 60-100/min

ESCAPE PACEMAKER

AV node
Bundle of His

AV junction 40-60/min

Bundle branches 30-40/min

Purkinje network 30-40/min




EKG = Graphical Depiction of Cardiac Cycle

Ventricular
Atrial Depolarization Ventricular
Depolarization Repolarization
2 nafter
Z potential o

Interval Interval Interwval
QT Interwval




Indications forr EKGS

Chief eamplains:
Chest pain

DySphea on exertion
Orthopnea

Pedal edema
Fainting spells
Palpitations

Past medieal hX:

Al HX Of heart-disease
A HXx of cardiac surgery
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Physical examination

A

Unexplained tachyeardia at
rest

Hypotension
Decreased capiliary refill

Abnormal heart sounds and
murmurs

Cool, edematous, eyanotie
extremities

Diaphoresis
(+)JVD



Limitations of EKGsS

DOES normeasure the pumping ability ofithe
neart

Does not show abnormalities on cardiac
structure

Does not have predictive value
Artifact

Operator technigue

Lead placement limitations
Technical ISSues




EKG Analysis

LLethal rhythmirequiring Immediate attention:?
ISithe rate’normail, siow or fast?

ISithe rhythim regulai?

/s there a APo Wave?
What /s the! PR Interval?

Whats e @RS configuiraiion?

Are there other characterstics?
AL ST depression
A AXIS deviation

What Is the final interpretation?
What IS the recommended action/treatment
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EStimating Rate - filrregular

6-second technique (iregular mythms)
Al Seleeta 6 sec interval sirip (30 large PeXes)
Al Count the #:01 QRS complexes
AlwmﬂMybylo
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Estimating Rate - If Regular

300 150 100 75 60 50 40 30

[ So about 75 |

1. Pick a complex that falls on a heavy line
2. Then estimate the rate by counting heavy boxes
3. Using 300, 150, 100, 75, 60, 50, 40, 30



Calculating HR

Count the numberofilarge boxes hetween
tworbeats:

Divide this numpber into ' 300.

EXamples:

Al 2 large boxes: 300/2:=150
A4 large boxes : 300/4 =15
Al 6 large’boxes : 300/6 =50




Normal EKG Rhythm & Values
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Normal Values (Adult)

A Rate = 60-100

A P-R Interval = 0.12~ 0.20 sec.
A QORS< 0.12 sec.



Arraythmia Etiology

Disturbance 1n automatcity.
ArPacemaker-speeds iUp
ArNew pacemaker takes over

Caonduction problems: Slowing or blockage of
conduction or electrical pulse

Combpbination of these tWwo



Sinus Bradycardia
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Why Sinus Bradycardia?

Ar Regular

AL Rate < 60

A 1 P for every QRS

A PRI between .12 & .20 seconds
A QRS width = 0.12 seconds

Common Causes?
A M
A Vagal stimulation
A Increased ICP
A Normal athletic heart???

Treatment?
A Nothing, Ifipatient:asymptomatic
A Atropine

A Pacing
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SInuS Tachycardla
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Why?
A HR between 100 & 150
A Rhythm and intervals OK
Common Causes?
A Hypovelemia
A Fever
Pain
Anxiety
Activity
A~ Catacholamines

Treatment?
A Treat underlying cause

T TS TS



Supraventricular Tachyecardma (SY1T)
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Why?

A Very Rapid Rate (156:250)

A P wave may be buried in preceding T wave

A PRLEditlicult to measure butimay be between 0.12/and 0.20 secs:
Commaon Causes?

A Ischemic heart disease

Al EXcessive catachotamines (e:g., epinephiine)
Treatment?

Al Beta Bloekers
Calcium Channel Blockers
Adenosine (AV blockade)

> >
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Why?

Al No identifiable p-waves
Chaatic irregular baseline
QRS distinguishable but irregular & < .12'secs
Common Cause

A Enlarged atrium (due to CHE or mitral stenosis)
Clinical significance:

Al Threat efiemboli

Al Decreased cardiac output
ITirapid rate-=Jless-ventriculat filling

T TS

Lso-sos.vo-fsa At ri al ki cko
Treatment?
A Beta Blockers (Lopressor)
A Caleium Channel Blockers(Cardizem)
A Digoxin
A Cardioversion
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Atrial Flutter
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Why?

ACP U EWa Vee SN0ty 8-a wiegebaselnert t h N

A PRI hot measurable

QRS less than 0,12 Seconds

Commaon causes?

A Ischemic heart disease

A Rheumatic heart disease
Treatment?

AL Beta Bloekers (Lopressor)

AL Caleium Channel Blockers (Cardizem)

A Digoxin

A Cardioversion



Premature Ventricular Contraction (PVC)
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Premature beat makes rhythm appear irregular
PVC is not preceded by-a Pwave

PRI IS not measurable

Common Causes?
Antiarrhythmic drugs (Amiodarone or: Lidocaine)

Treat underlying cause

Ml oer;ischemia
Beta blockers

Hypoxemia
Hypovolemia

Hypokalemia
Treatment?

A

A

A
A
A

A

A

A

A

Why?
A



Ventricular Tachyeardia
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Why?

Al Rate generally between 100 & 200

Al P-waves not present

A PRInOt measurable

Al QRS wide and bizarre, width > 0.12 seconds
Commeon Causes?

AL Similar te'PVEs
Treatment?

A Ifipulse & stable: Similarrantiarrhythmic-drugs-as-PVCs
A Ifipulseless, then immediately begin CPRand rapid defiorillation
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Why?
Al Chaotie rhythm
A HR can not be determined
AL P-waves, PRI and QRS not discernable

Causes?
AL Miforischemia
Al Acldesis
A Hypothermia
Al Hypoxemia
Treatment = ABCDs of ACLS, including immediate defibrillation
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Causes:
Al Electrolyte disturbances
Al Prneumothorax
Al Drug overdose
A Hypoxemia
AL Post M
Treatment =
A Not shockable
Al Immediate CPR; unless-a valid DNR
Al ldentity @and treat underlying:-cause
Al Pacing
Al Basic troubleshooting.



Pulseless Elecirical :Activity (PEA):

Electrical Conduction witheut Meehanical Activity of the
Heart. Most common causes are as follows:

5/..HO S : 5 T0s:

A Hypovolemia, Al Tampenade (cardiae),
A Hypoxia, AL Tension pneumao,

A H¥(acidosis), A Thrombesis

A Hyper/nypokalemia (cororiary),

5 Hypothermia A Thrombesis

(puimonany)
A Tablets (OD)



First gr e Heart Bloek
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Why?
Ar Regular rhythm
A" Rate 60-100
A QRS <0.12 secs
AL PRIliInterval = 10.20'secs
Causes?
AL Physiologie interterence with conduction pathway.
A Digoxin toxicity.
Treatment?
A May be benign
A" Treat underlying cause
A Stop digoxin, Ifflevels are high



2nd Degree Heart Blo kTypeI

(Wenckebach)
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Aclrregularnrhythm

A Ventricular rate < atrial rate

AL Pragressive prolongation of PREInterval until a QRS IS dropped
Causes?

AL M or Isehemia

Al EXEeSsIve beta blockers

Al Digoxin toxicity
Treatment?

A Atrepine Iff symptomatic heartrate-. <60

A Monitor



Second Degree Heart BlockType |l

Why?
AL Regular rhythm
Al Ventricular rate <-atrial rate
AL QRS does not occur with every pwa v e { s;oime- QRS0 SsS ar e
Al More p- waves than QRS
Causes?
ApmViigorISCHEMIA
A Excessive beta blockers
A Digoxin toxicity
Treatment?
A Atropine if symptomatic heart rate < 60
A Pacemaker



