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DEFINITION

Electrocardiography its a recording of the
heart's electrical activity through

repeated cardiac cycles. It is an electrogram of
the heart which is a graph of voltage versus
time of the electrical activity of the

heart using electrodes placed on the skin
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Fig. 1.1A: Direction of the deflection on ECG:

A_. Above the baseline: positive deflection
B. Below the baseline: negative deflection
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Fig. 1.1B: Effect of current direction on polanty of defiection:

A_. Towards the electrode—upnght deflection
B. Away from electrode—inverted deflection




3 mm high

Baseline

Fig. 1.3A: NMagnitude of the defi=2zction on =CG:
A_ Positive deflection: height
B. Negative deflection: depth
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Fig. 1.3B: Effect of chest wall on magnitude of defiection
A. Thin chest—iall deflecton

_. B. Thick chest—smal deflection _.




Fig. 1.4: Direction of myocardial activation in atrium and ventricle:

A. Atnial muscle: longitudinal, from one myocyte to other
B. Ventricular: transverse, endocardium fo epicardium






Fig. 1.5: The “dual-chamber® concept:
A. Biatrial chamber

_- B. Biventricular chamber _-




Phase 1

Initial repolarization:

- Voltage gated Na' Phase 2
channels close Plateau: .
- Voltage gated K’ - Violtage gated Ca

channels begin to open channels open

ﬁf - K' efflux continues
- Myocytes contraction

0 mV

Phase 3
Rapid repolarization:
- Voltage gated Ca®*
channels close
- Slow voltage gated K*

Phase 0

Depolarization:
Voltage gated Na*

channels open channels open
€ Phase 4
Effective refractory period Resting potential:
High K' permeability
85mV |
3 Time
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SAnode  Bachmann's bundle

Left bundle branch

Internodal
pathways

AV node
Bundle of His
Right bundle branch

Left posterior fascicle

Left anterior fascicle

Purkinje fibers

Fig. 1.7: The electrical ‘winng’ network of the heart
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The AV node
signals the
ventricles to
contracl.
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ECG LEADS
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The conventional 12-lead electrocardiogram
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A. Limb leads B. Chest leads
Fig. 2.2: Electrode placement for ECG recording
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Elements of Standard Limb Leads

Positive Negative View of

Lead Electrode Electrode Heart
| LA RA Lateral
1 LL RA Inferior
|1 _ LL _ LA Inferior




Elements of Augmented Limb Leads

Lead Positive Electrode View of Heart
avViR RA Mone
aVlL LA Lateral

avVF LL Inferior







Chest Leads

Midclawvicular
limne
Anterior
axillary line

Midaxillary

lime
Elements of Chest Leads
Lead Positive Electrode Placemeant Viewvw of Heart

W4 dth Intercostal space to Septurm
right of sternurmm

AV “dth Intercostal space to Septurm
left of stermnum

o Directly between V: and VWV, Anterior

g 5th Intercostal space at Anterior
left mMmidclawvicular linea

g Lewvel with WVa at left anterior Lateral
axillary line

Ve Lewvel with Ws at left midaxillary line Lateral




Table 2.1: Region of left ventricle represented on ECG

ECG leads Region of left veniricle
Vi, V3 septal

Vg, Va Antenior

Ve, Vg Lateral

VitoV, Antero-septal

Vito Vg Antero-lateral

L, avl High lateral

Ly, Ly, @VF Inferior
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Electrode Placement Using a 3-Wire Cable

¥ Clinical Tip: Five-wire telemetry units are commonly used to monitor
leads |, I, 11l, aVR, aVL, aVF, and V, in critical care settings.




THE ECG GRID




Recording of the ECG

Constant spaead of 25 mm/sac




o - <25
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mm
Atrial Q V_/\_‘ <0.10 sec

depolarzation S

Fig. 3.2: A. Atnal depolarization
B. The normal P wave
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Fig. 3.3: A. The ncrmal Q wave
B. Septal depolarization (1)

I

|

I
clooooooooo)ooo

!

Fig. 3.4 A_. The nomal ORS complex
B B. Venitricular depolarization
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The normal P-R interval is in the range of 0.12 to 0.20 sec.
The normal Q-T interval is in the range of 0.35 to 0.43 sec
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Fig. 5.1: Calculation of the heart rate from R-R interval,
If R-R interval = 25 mm; Heart rate = 60/min




THE HEART RHYTHM

The rhythm of the heart can be classified on the basis of the
following cnteria:

% Rate of impulse origin
% Focus of impulse origin
% Pattem of rhythm requiarity

& Atioventricular relationship.
e e e 0 e e e e e e e




Rate of impulse :

The normal heart rate varies from 60 to 100 beats per minute.
A cardiac rhythm at a rate less than 60 beats per minute
constitutes bradycardia. A cardiac rhythm at a rate exceeding
100 beats per minute constitutes tachycardia.




Origin of impulse:

A cardiac rhythm originating from the SA node is called sinus
rhythm. The SA node normally discharges at a rate of 60 to 100
beats per minute. A sinus rhythm at this rate is called normal
sinus rhythm.

Besides the SA node, there are other potential pacemakers in
the heart such as in the atria, atrioventricular junction and the
ventricles. They are known as ectopic or subsidiary pacemakers.
The subsidiary pacemakers can discharge at a slower rate than
the SA node.

For instance, an atrial or junctional pacemaker can fire 40 to 60
impulses per minute while a ventricular pacemaker can fire 20
to 40 impulses per minute. It is for this reason that the SA node
governs the cardiac rhythm by silencing these subsidiary
pacemakers




Pattern of Reqularity:

The normal cardiac rhythm is regular that is, the interval between
the different beats is the same (equally spaced QRS complexes).
At times, however, the cardiac rhythm may be irregular that is,
the QRS complexes are not equally spaced. Irregularity of
cardiac rhythm is further of two types, regular irregularity and
irregular irregularity.




Atrioventricular
Relationship:

The normal cardiac activation sequence is such that the electrical
impulse from the SA node first activates the atria and then

travels downwards through the conducting system to activate

the ventricles. We know that atrial depolarization is represented
by the P wave and ventricular depolarization is represented by
the QRS complex. Therefore, the P wave is followed by the

QRS complex and the two are related to each other




Sinoatrial (SA) Node Arrhythmias

B Upright P waves all look similar. Note: All ECG strips in this tab ware recorded in lead Il
B PR intervals and QRS complexes are of normal duration.
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Rate: Normal (80-100 bpm)

Rhythm: Regular

PWaves: Normal (upright and uniform)
PR Interval: Normal (0.12-0.20 sac)
QRS: Normal (0.06-0.10 sac)

¥ Clinical Tip: A normal ECG does not exclude heart diseasa.



B Results from slowing of the SA node.

shilesenhh seetfeee seebittabesqafoarifancapitrabririfocsifoces "434 sansdes rone defoniidoniifone e 3333 H33 8 BR3TI IR IR I
" ooy L3 A4 " 40:: Qizo L0 dd e 4 z L8 8 b 5l 38333 AR b tefens 138838 Laaid bt DO 00 S 004 "ree L hE SR EAE RAREE EEERY
P08 Dot t IR B . . IR EEE ERdd EERRY 4 s R IR R R R "hee ‘Rl ERIRE ARand Aanas EAE AASSS A s - 188 8988 -
hdd A R 2d REand BALEE L2 REE AREEE addd BEad 44 * rrrrdre b8t 58888 504 SRS repese T PO -
R Pl 2.8 il Bd dase .»—Jjooo ZREE TRTRY RS EREY TR EEE TR R “hin LR PR e EET TR RN TN dase e ‘2i2 EE3 ke b
Or iOOA LY R }00 ‘1R ‘ot “es s dens LOQ 03“ » “hie dafans “h SIS een ‘e (RS EX3 e
}' 250008 82800 Do terigitee 53 44 ree 1000 SRA ?1 100888 bEbad ‘4 z . o0dl Eoddd 19944 0:} “n :QQ} . 4840 ‘. :ob R “any
322 il SRR EE batdd Baaas BRI 2228 04 S00NE piaeq 1000 a8 Liaad 33881 3013 AL e L ERLEE &2 2684 88044 008448 hatad - phd 5004 rees
artfrrrrhrt i reerhrortfrree IRRRISSINR B2 B s - .- voden -- P e - .

122 EEEN) he .. 11) e e e ’ 1{ :f FORES POIRY 4 zc }0 22818 BR i +e 00‘ -4 R . - D ..

*" 1000 000‘ 144 ’0: t 23 B 1 ree g 54 4 Lot 88 bobtd B4 - ‘.. LR ARt S .. ‘. ooot -, PR IR XY “hs “bhor
i Lhad 8. siabfornnifiin + oooon 4 sefranifrnes 1" 133 EES e (5338 b6 68 RS BEbid BRddE BEiid SR EEE B RS Dt
- 4 e 3 el - . 3 148 FUN ssdisssidociilansslbine IO peaee

L ™ I 233 444 S atbblis 3303300101400 L0d4 P :NN poeed sadssssdir wafrrorferridrnenhree -y -
basifiann = ‘b S EEIRY PARRT PRRRE FRRRY | PO ITTRI RN EE R 23 " - L EA ] Rl RRREE Add it Sl - .
TR LA da/ “o ) - Ll (I 2 RE] -es “ - e R S 503 - . “nn - - .
"

LR B =3 - -4 AR EEE Y TR LR . * 2k Al Tere 2 Al --
Rt Bt L 4 shbagrranhion “oer 2351 8addi Eiiad L2454 2ot RS rerreT™ <+ - T -
bastfrase btJL R R s EE LT 258 58 e - - TTTITIIILY - LB SRS 99 + - .o -
L2 Babad o4 LR il Bt 255658 ‘ SobRd &t - * o - bpsapise - - SO Dot SRS Dot SHBo baashesiifaiis
i L0048 SRB 00 LE00d Botas bEbtd LIRSS 008 S8R bbbt 44 e Lottt SRS >11 r00> Lt td 0008 2008 bod e M L R Rl IR saderbifoens

» P01 18880 S804 ASAA 144 * 4 > 04 1 ERN REas) hasns L0088 Babid 58008 S00bs id L btd 5500 54884 50485 55554 50558 58554 25850 hodad
> b o4 ) 4 b4 ) 4 b 4 44 s - ) 4
* Laad 2880 *I : Ty see eew “de - et it i B AR EEE SREES B3 aAnte oo - -
ter ITT1 13EE] 0:00 aadd REE 1 B + s ' 4 et Tt LR 4 4 5l L2022 ERRRE EEaad “n - . sosabisactiticbanitlanns
bas L0bd LR R R 0Ed Badd b4 B4 2abl Lid L4 . L3332 EEad A L8 LA44 194n L5 56508 do4 ey S5d 0a0ad 53288 E550d 15558 0504 500480 Rdds
‘30 1 322 RE BRAEd Rl 19 12204 badad EEREE R34 305 ey Satd 04004 506 ™ 4 S558 08588 Lad e S d A S D +e - X R B
» Shnd 584 reerprer bd b * + - >y 17T ++ - g S EEd
[RSNS FETY 20e PRDEY ISR e z’;us [REE TR PEERY IR RRI NN I IN I NI I NI NI RN e i EEYEEEEE EEX RS BEs ++ 1+ e
‘as 553 32202 LR EE Baad - . : LEREE EER S B IR “ :00 et LA R R I3 EE Rl JR R0 SR Eae e e iRd SR RRS T0S L L 280 I.. 3333 Ea L
e bobd 04850 508l 044 L M L2808 Laddd REEEd 1285 L 84 S hd 08508 54 x Lo da Sl 68 B84 L Ed Do e 44R 4444044 L id b obds DEEES SEiad biasd
e POOE 9808 SO L0004 65868 b Ll Rants &4 R ERERS RERES BN I8 .. s SBons oasdd Aid avsew L5s A0S Aad ahrren e ree

Rate: Slow (<60 bpm)

Rhythm: Regular

PWaves: Normal (upright and uniform)
PR Interval: Normal (0.12-0.20 sec)
QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Sinus bradycardia is normal in athletes and during sleep. In acute M|, it may be
protective and beneficial or the slow rate may compromise cardiac output. Certain
medications, such as beta blockers, may also cause sinus bradycardia.




B Results from increased SA node discharge.
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Rate: Fast (>100 bpm)

Rhythm: Regular

PWaves: Normal (upright and uniform)
PR Interval: Normal (0.12-0.20 sec)
QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Sinus tachycardia may be caused by exercise, anxiety, fever, hypoxemia,
hypovolemia, or cardiac failure.




B The SA node discharges irregularly.
B The R-R interval is irregular.
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Rate: Usually normal (60-100 bpm); frequently increases with inspiration and decreases with
expiration

Rhythm: Irregular; varies with respiration

PWaves: Normal (upright and uniform)

PR Interval: Normal (0.12-0.20 sec)

QRS: Normal (0.08-0.10 sec)

¥ Clinical Tip: The pacing rate of the SA node varies with respiration, especially in children
and elderly people.



B The block occurs in some multiple of the P-P interval.
B After the dropped beat, cycles continue on time.
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Rate: Normal to slow; determined by duration and frequency of SA block
Rhythm: Irregular whenever an SA block occurs

PWaves: Normal (upright and uniform) except in areas of dropped beats
PR Interval: Normal (0.12-0.20 sec)

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Cardiac output may decrease, causing syncope or dizziness.




B This arrhythmia has such a fast rate that the P waves may not be seen.
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Rate: 150-250 bpm

Rhythm: Regular

PWaves: Frequently buried in preceding T waves and difficult to see

PR Interval: Usually not possible to measure

QRS: Normal (0.06-0.10 sec) but may be wide if abnormally conducted through ventricles

¥ Clinical Tip: SVT may be related to caffeine intake, nicotine, stress, or anxiety in healthy
adults.
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B AV node conducts impulses to the ventricles at a 2:1, 3:1, 4.1, or greater ratio (rarely 1:1).
B Degree of AV block may be consistent or variable.
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Rate: Atrial: 250-350 bpm; ventricular: slow or fast

Rhythm: Usually regular but may be variable

PWaves: Flutter waves have a saw-toothed appearance

PR Interval: Variable

QRS: Usually normal (0.06-0.10 sec), but may appear widened if flutter waves are buried in QRS

¥ Clinical Tip: The presence of A-flutter may be the first indication of cardiac disease.

¥ Clinical Tip: Signs and symptoms depend on ventricular response rate,



Atrial Flutter Normal Sinus Rhythm




B Rapid, erratic electrical discharge comes from multiple atrial ectopic foci.
B No organized atrial contractions are detectable.
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Rate: Atrial: 350 bpm or greater; ventricular: slow or fast
Rhythm: Irregular

PWaves: No true P waves; chaotic atrial activity

PR Interval: None

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Signs and symptoms depend on ventricular response rate.

¥ Clinical Tip: A-fib is usually a chronic arrhythmia associated with underlying heart disease.




Atrial fibrillation (AFib) is the most common type of heart arrhythmia.

AFib occurs when the
upper chambers and
lower chambers are not
coordinated, causing the
heart to beat too slowly,
too quickly, or irreqularly.

Normal heartbeat Irreqular heartbeat
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Ventricular Arrhythmias

B QRS complex is >0.10 sec. P Waves are absent or, if visible, have no consistent relationship
to the QRS complex.
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Rate: 20-40 bpm
Rhythm: Regular
PWaves: None

PR Interval: None

QRS: Wide (>0.10 sec), bizarre appearance
¥ Clinical Tip: Idioventricular rhythm may also be called agonal rhythm.




B Usually PVCs result from an irritable ventricular focus.
B PVCs may be uniform (same form) or multiform (different forms).
B The pause following a PVC may be compensatory or noncompensatory.
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Rate: Depends on rate of underlying rhythm
Rhythm: Irregular whenever a PVC occurs
PWaves: None associated with the PVC

PR Interval: None associated with the PVC
QRS: Wide (>0.10 sec), bizarre appearance

¥ Clinical Tip: Patients may sense the occurrence of PVCs as skipped beats. Because the

ventricles are only partially filled, the PVC frequently does not generate a pulse.






Premature Ventricular Contraction: Uniform (same form)
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Premature Ventricular Contraction: Ventricular Bigeminy (PVC every other beat)
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Premature Ventricular Contraction: Ventricular Quadrigeminy (PVC every 4th beat)
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Premature Ventricular Contraction: Couplets (paired PVCs)
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B QRS complexes in monomorphic VT have the same shape and amplitude.
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Rate: 100-250 bpm

Rhythm: Regular

PWaves: None or not associated with the QRS
PR Interval: None

QRS: Wide {>0.10 sec), bizarre appearance

¥ Clinical Tip: It is important to confirm the presence or absence of pulses because
monomorphic VT may be perfusing or nonperfusing.

¥ Clinical Tip: MonomorphicVT will probably deteriorate into VF or unstable VT if sustained
and not treated.




Ventricular Tachycardia




B QRS complexes in polymorphic VT vary in shape and amplitude.
B The QT interval is normal or long.
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Rate: 100-250 bpm

Rhythm: Regular or irregular

PWaves: None or not associated with the QRS
PR Interval: None

QRS: Wide {>0.10 sec), bizarre appearance

¥ Clinical Tip: Consider electrolyte abnormalities as a possible etiology.

¥ Clinical Tip: It is important to confirm the presence or absence of pulses because
polymorphic VT may be perfusing or nonperfusing.




B Chaotic electrical activity occurs with no ventricular depolarization or contraction.
B The amplitude and frequency of the fibrillatory activity can be used to define the type of
fibrillation as coarse, medium, or fine.
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Rate: Indeterminate
Rhythm: Chaotic
PWaves: None

PR Interval: None
QRS: None

¥ Clinical Tip:There is no pulse or cardiac output. Rapid intervention is critical. The longer the
delay, the less the chance of conversion.




Ventricular Fibrillation (VF)

MakeAGIF.com




B Monitor shows an identifiable electrical rhythm, but no pulse is detected.

B Rhythm may be sinus, atrial, junctional, or ventricular in origin.
B PEA is also called electromechanical dissociation (EMD).
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Rate, rhythm, P waves, P-R interval, and QRS: Reflect underlying rhythm.

¥ Clinical Tip: Potential causes of PEA are pulmonary embolism, Ml, acidosis, tension
pneumothorax, hyper- and hypokalemia, cardiac tamponade, hypovolemia, hypoxia,
hypothermia, and drug overdose (i.e., cyclic antidepressants, beta blockers, calcium channel
blockers, digoxin).




B Electrical activity in the ventricles is completely absent.
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Rate: None
Rhythm: None
PWaves: None
PR Interval: None
QRS: None

¥ Clinical Tip: Always confirm asystole by checking the ECG in two different leads. Also,
search to identify underlying ventricular fibrillation.

¥ Clinical Tip: Seek to identify the underlying cause as in PEA.



Atrioventricular (AV) Blocks

m AV blocks are divided into three categories: first-, second-, and third-degree.
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Rate: Depends on rate of underlying rhythm
Rhythm: Regular

PWaves: Normal (upright and uniform)

PR Interval: Prolonged (>0.20 sec)

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Usually AV block is benign, but if associated with an acute M|, it may lead to
further AV defects.




makeagit.com




Type | (Mobitz | or Wenckebach)
B P-R intervals become progressively longer until one P wave is totally blocked and produces
no QRS. After a pause, during which the AV node recovers, this cycle is repeated.
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Rate: Depends on rate of underlying rhythm

Rhythm: Irregular

PWaves: Normal (upright and uniform)

PR Interval: Progressively longer until one P wave is blocked and a QRS is dropped
QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip:This rhythm may be caused by medication such as beta blockers, digoxin, and
calcium channel blockers. Ischemia involving the right coronary artery is another cause.



Second-degree type |




Type Il (Mobitz II)

B Conduction ratio (P waves to QRS complexes) is commonly 2:1, 3:1, or 4:1.
B QRS complexes are usually wide because this block usually involves both bundle branches.

IR NN NI T I LSS I INETI Tavn Fouwy FUaes SATES SueeY 1N B P il -t IS FORES FRRES AR 44 FRRRS M ree r»l-o Ppeas - - -t
[t astfotanhrtrnbosibfiosidones tadeseblinsifocacbibdaboiantoceifiansdoccddobldfociifadeifaiiidiidadocii Hasidalia dfesiiliiis PR SRS 08 FHIRA P
R Bl e SRl RS Sl Bl B a s RRRRY B L5504 0008 EAAE Shddd S50 008 hosed bESSS S5554 56088 Botsd b556S D255 5004 BEstd $5558 25855 +5588 boss
ARl EX S . ‘0 R {00‘ “arre R QrfoowaooL —raw > - s R 2 hasas RESSd S SES RS R RS S s o2 s EXRES R Rl B R R 0141 Laan s EA R S
*far R Eet Al REiid Rl afesstfossilrnce ‘han beasboos - - -t . cbiabiiasd - . -
B T Y - IER RS e aas X3 31 LA EE RS ove >L s AEAAL ER T TEERY ERES Y s L R s “hea “abos R N Ty e -
jo = we . - mo--: BE RS e 3 LR R it [l Al il aidd EEE EEE S EEREY EERR Y EEEEE EEREY EREEY TN R aiad A AEd L1 aher ‘L ER]
T sebbddadaniifocailnis dadonsidane (s S80S SB00E St fans -°I° (0008 50884 Dbt 801 S0004 bEESE Bobts 8551 PSS S M i LRd 222 52 EX dere
; o 2 1 ! LRI L
| aiutand *re sad dasss RSl EASES SRS RS S22 2 Tere -re 'v 2 EAARE B aad AAAAE K5 L ARER Y EEREY B3 a2 AN 000; ‘000 :)‘0 L2803 Ao raid A iadd 3R Al
po = o - + - T - 1 - R B it aprrrrfrrregr aas s AR SN RA R Sd AASE S AREE S Rl Saaad Aas s A5 AL
po « on - * *
frov e B R R N e N O N R B N N O b —eabis - - o . [ ASET NN = s ‘Ez
. - - 2 " yod on o !
e X =5 2 naE Rl S00d AR EEE BAEAR SOaE B4 B e Ll i I E I R A R R I I I R I E s I IR e Ll 12202 AREEE &2
ted 13 SEEE] S L b od L5 50005 bods B4 50200004 o0t Toed B 58d 50008 b A8 hobed 84084 08545 p00ds babad 50554 bbbt b *rd * 4
ud Akl B2 3 v » TR IR ERY BN a4 13 S 4 e o e Pt bt LRE Bt SR i -
184 04 S86 d - b . I S0Y Pos i s;: sads 4 dessliliddil “b-f
Fod T9T | 3 ' 24 4 .o 4 ' 2 oy '
'3 A0 28 BE{ e obd bl - + Shtdd Bbadd Bodiitts baddd L Ebad
SRRl XY TN XN PN RN FYYe EEE R 2 B t M ASY M e - . il .- 10084 4064 {y +Jiiis - f‘ “re . “fees ..
| 0o '! “h .. ‘e 00:0 R R ERER) X N LR RN Bl RN BN [N beafeniididss ‘t“ IREES FRRSE FEOTY FRDEE FRS B S 00 e SRl ARt bldd “re
rooobrtRefigFodociifacsifociofiiocdoneifoceciofes hadosobfocoslafocdofisbotaahonsidansahsbacbonrsdociidocafsiialrtdabociiBoce s bidindes e
" b oen ‘ RN R - ol - > - v - - - - - - - - 1 -
MY 64 sdogennifresafrere sedesssidoce ™ " Sobbdd Asdidl —hans A4l Sabiddl L Al 20000
T TIINS RORSE 000848 58504 SE08S Ea] S S0t 24 B ae bbb EEERE EE R R Y »z:10 R dsbrsanfeniiy 170“ B ARl ek Lo .. R “re
ooooi}‘o EEER T +oby - - - LRl atid R REe batad EEEEE EER Y EX R R S04 bde R SRR R AR RS R B 5884 ‘EEl R LAl EEER] 0?00 o 'EE T}
R I I RN I R LRI IR IR RN I R Pon DT ARCRI PORSE ROVRE DORDY 22OR) DRENY DaaAS Do IS 29098 P P k 9 00094 po4 POSE 2800 eeed beeas 4o
v bod 50004 58885 50544 08554 30004 534805 5ot 085048 585548 basds biani S R R R SR Y EE RN ISR RN RN R EEE ERatd B L AR SR 08 S -
+ . - - rrrrprren 28 SAAES RS Babdd Sl . 22 EEERY TR R Y TR - S50 bEo0d bIEE 8 Dot S5500 obbd bid
ot > >rr i -+ - reeeprertdeere ERRaS B LB td aEAS B reaefee
hid dobid biiia 113 aaad 32504 AR R RS AT IR D O N NI IR EERYY DR PR TR NEY PR Y SN dess I R Y P POY SO FORRE hovee
o4 0o 204 20008 00800 ROSSd S50 20004 S8du b basad dandd & i L0048 bbod SO0l 08555 00558 G088 bobtd 28558 b o B IXEEE EE LY BN Rt Lt Sobbd bbd el
et E0d BOSEd St e - o4 S 4 M0 8d § 0804 15 S008 G008 Babtd 58855 555548 85588 bobsd 58558 b S S iaad 44 L 54 Ao L0048 48560 555048 bod P
rovafitsofronifoiiifeces chieccdenr cabree + .o s S0t 50088 b - e P S 150 oo

Rate: Atrial rate (usually 60-100 bpm); faster than ventricular rate

Rhythm: Atrial regular and ventricular irregular

PWaves: Normal (upright and uniform); more P waves than QRS complexes
PR Interval: Normal or prolonged but constant

QRS: Usually wide (>0.10 sec)

¥ Clinical Tip: Resulting bradycardia can compromise cardiac output and lead to complete AV
block. This rhythm often occurs with cardiac ischemia or an MI.






B Conduction between atria and ventricles is absent because of electrical block at or below the
AV node.

B “Complete heart block” is another name for this rhythm.
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Rate: Atrial: 60-100 bpm; ventricular: 40-80 bpm if escape focus is junctional, <40 bpm if
escape focus is ventricular

Rhythm: Usually regular, but atria and ventricles act independently

PWaves: Normal (upright and uniform); may be superimposed on QRS complexes orT waves

PR Interval: Varies greatly

QRS: Normal if ventricles are activated by junctional escape focus; wide if escape focus is
ventricular



Third-degree AV blocks
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W Either the left or the right ventricle may depolarize |ate, creating a “notched” QRS complex.
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Rate: Depends on rate of underlying rhythm

Rhythm: Regular

PWaves: Normal {upright and uniform)

PR Interval: Normal (0.12-0.20 sec)

QRS: Usually wide (>0.10 sec) with a notched appearance

¥ Clinical Tip: Commonly, BBB occurs in coronary artery disease.



Right Bundle Branch Block

RS =010 sec

RS mormal or dewviated to the right
Slurred S wa Aawve in leads | and “Ws

RSR™ pattermm in lead W, with R taller thamn R

..... A [5G

:
<

i

W Clinical Tip: Patients may have underlying right ventricular

hvpertrophy, pulmonary ederma, cardiomyo pathy, congenital
heart di=sgase, or rheurmatic heart disease.




The ventricular conduction system

Sinoatrial node (SA node)

Atrioventricular node (AV node)

His bundle

Left bundle branch

Posterior fascicle

Anterior fascicle

Right bundle branch

Purkinje fibers

L— His-Purkinje system —

L——— AVsystem




Left Bundle Eranch Block

m RS =0.70 sec
B CORS predominanthy negative in leads W and Wa
m CORS predominmnantlhy positive in Wes and Weg and often motched
m sSbhsernce of small, iorrmal C waves in |, avli, Ve, and Ws
m VWide monophasic R wawves in |, avl, W4, Vs, and Vg
Ej :1!iil = I !I | = I

;

W Clinical Tip: Patients may have underlying heart dissas e,
imncluding corconary artery disease, hypertension,
cardiomyopathy, and ischemia.
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¥ Clinical Tip: Unce the acute M| has ended, the 5T segment
retums to baseline and theT wave becomes upright, but the Q
wave remains abnormal because of scar formation.



Anterior Mvyocardial Infarction

Occlusion of the left coronary artery —left anterior descending
Bramnch

ECG changes: ST segmeaent elaevation wwith tall T wawves and
tallerthan-nrorrmal B wawves in leads W and W,
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w Clinical Tip: Antericr M freguenthy involves a large area of
the myoccardium amnd camn present with cardiogenic shock,
second-degree AN block type I, or third-degree 40 Bblock.



Inferior Mvyocardial Infarction

WM COcclusion of the right coronary artery —posterior descending
Brarnch
m ECG changes: ST segment elevation in leads I, 1ll, and aviF

W Clinical Tip: Be alert for symptomatic sinus bradycardia, A0
Blocks, hypotension, and hypoperfusion.



Lateral Mvyocardial Infarction

M COcclusion of the left coronary artery —circumflex branch
B ECG changes: ST segment elevation in leads |, aVvli, Vg, and VWg

1

AR s 2

W Clinical Tip: Lateral M1 is often associated with antericor or
inferior wall M. Be alert for changes that may indicate
cardiogenic shock or congestive heart failure.



Septal Mvyocardial Infarction

COcecclusion of the left coronary artery—left anterior descending
branch

ECG changes: pathological Q wawves; absence of normal R
wawves in leads W and W

iu'#

........ PV fEEEEIZEEIN

e

.

_L&__ ...... ST

W Clinical Tip: Septal M is often associated with an anterior
wwall RAL.



Posterior Mvyocardial Infarction

B Ccclusion of the right coronary artery (posterior descending
brarmnch) or the left circumflex artery

m Tall R wawves and ST segment depression possible in leads W5,
W, W, Band Wu
m =T s=ssegment elevation in true posterior leads, Wa and Vg

1

.&
#

W Clinical Tip: Diagnosis miay reguire a 15-lead ECG because a
standard 12-lsead does not look directhy at the posterior wall.




Table 2.1: Region of left ventricle represented on ECG

ECG leads Region of left veniricle
Vi, V3 septal

Vg, Va Antenior

Ve, Vg Lateral

VitoV, Antero-septal

Vito Vg Antero-lateral

L, avl High lateral

Ly, Ly, @VF Inferior
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