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LECTURE OBJECTIVES:

Explain the changes in the function of the
sinus node.

. Understand the disturbances in the
conduction of impulses.

. Describe the ectopic foci
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1. Cardiac arrhythmia is the abnormal rhythm of the
heart. This abnormality is either due to
disturbances in impulse initiation or impulse

propagation. - . ; s, il 5o g2

2. Disturbances in impulse initiation include those
that arise from the SA node and those that

originate from various ectopic fogi. _ # s dipusiue
SAnode #* initiationg‘g“f/’dfy“ll,

3. The principal disturbances in impulse =lgsrfierusoff
propagation are re-entrant rnythms andw%wwowmé
conduction blocks. — ;iniisFeo ectopowr 433
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CAUSES OF CARDIAC ARRHYTHMIAS

The causes of the cardiac arrhythmias are usually
one or a combination of any of the following
abnormalities - .icajor o Mol il ki 21

Abnormal rhythmicity of the pacemaker

Shift of the pacemaker from the sinus node to
another place in the heart

Blocks at different points in the spread of the
impulse through the heart

Abnormal pathways of impulse transmission
through the heart g}:ﬂ)ﬂch»ﬁ{,/i&/vd{'actionpotentialJf

Spontaneous generation of false (unauthentic)
Impulses in almost any part of the heart
f’f SAJ'J"jU‘;J’ pacemakers ! EL‘#L}‘&W-
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= Abnormal rhythrriicity of the pacemaker
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= Shift of the pacemaker from the sinus node to
another place in the heart
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= Blocks at different points in the spread of the
impulse through the heart
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o Spon’Eaneous genératioh 'of'fraié,e (unautHentic)
impulses in almost any part of the heart
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ALTERED SINOATRIAL RHYTHMS
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Abnormal sinus rhythms:

& Sinus tachycardia: when
heart rate exceeds 100
beats/min in an adult.
(example; f ,
sympathetic stimulation,
toxic conditions of the
heart, etc.)

@ Sinus bradycardia: the
heart slows below 60

beats/min. This can be a

normal phyS|oIog|caI finding
in"well-trained athletes.
Abnormal bradycardia can
be due to over stimulation
of the vagus in patients
with carotid sinus
syndrome.
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RESPIRATORY SINUS ARRHYTHMIA (RSA)
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Respiratory sinus arrhythmia (RSA) is typically a benign, normal variation in
heart rate that occurs during each breathing cycle. The heart rate increases
during inspiration and decreases during expiration. Normally the heart rate

iIncreases and decreases no more than 5 percent during quiet respiration.
There are TWO physiological explanations for the RSA;

1.

During inspiration blood flow to the heart increases, this in turn triggers
atrial baroreceptors which act to diminish vagal tone. This causes an
increase in Eéért rate.

During expiration the diaphragm relaxes, moving upward, causing an
increase in intrathoracic pressure. This increase in pressure inhibits
venous return to the heart resulting in both reduced atrial expansion and
reduced activation of baroreceptors. This relieves the suppression of
vagal tone and leads to a decreased heart rate.

Respiratory sinus arrhythmia may result from “spillover” of signals from
the medullary respiratory center into the adjacent vasomotor center
during inspiratory and expiratory cycles of respiration. The spillover
signals cause an alternate increase and decrease in the number of
|hmpulses transmitted through the sympathetic and vagus nerves to the
eart.

/6~ u)éR—R interval during inspiration -/ ECG ! Jaf/{d'
bl u;éexpiration J‘d P



1. During inspirétidn blood flow to the heart increases, this in turn triggers
atrial baroreceptors which act to diminish vagal tone. This causes an
increase in Eégr;t rate.

During expiration the diaphragm relaxes, moving upward, causing an
increase in intrathoracic pressure. This increase in pressure inhibits
venous return to the heart resulting in both reduced atrial expansion and
reduced activation of baroreceptors. This relieves the suppression of
vagal tone and leads to a decreased heart rate.
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2. Respiratory sinus arrhythmia may result from “spillover” of signals from
the medullary respiratory center into the adjacent vasomotor center
during inspiratory and expiratory cycles of respiration. The spillover
signals cause an alternate increase and decrease in the number of
ihmpulses transmitted through the sympathetic and vagus nerves to the

eart. /

impulsescj}kjg& inspiration_J/ _JI& -/ L-:é =4y respiratorycenterJJ/)lé'u).[cardiac centerdf,‘fuy’&fi"/:)ﬁf

respiratory J/ . — ~ ./ impulses JI L2l 2 ) .My respiratory cycle /! 0) phrenicnerve JI ¥ 2 f 7 s/
- ¢ C
J'B}E}J’d}éjﬁ‘ 29 L5 cardiac centerJ‘C;/" L¥ spill over y»‘ﬂ'b” li#s cardiac center ' 7 5.5 center

heartrate




A g E s

ATRIOVENTRICULAR CONDUCTION

any lead can detectarrhythmia [/ $¢ J QRSJ' u'J
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First-Degree Heart Block:
The PR interval increases to_greater

than 0 second. J}b’u/u QRSComplex; pu":lﬂl' A3 e

EEmEEEEEEEY T |
Second-Degree Heart Block: T =i fv'v,_/»/wvrfv’\"'ﬁf\J{WLf —fv'r oA fl,_m-J
There are two types of second- v A ,
d egree AV bl OCk 24Uz action potential o/ £/ First-degree AV block
1. Type I (a|SO known aS | :nmcueyy,tact.onpoxem.a@ugon;m ] - - C : |
Wenckebach periodicity) is PRI b i e = = = ==L
characterized by pro%ressive SAnodeqs poenie L & i “
prolongation of the Interval . snbichl Praborbalub gl Pz
until a ventricular beat is dropped. Second-degres AV block (2:1)
In most cases, this type of block is
benign and no specific treatment p p p p
is needed. Y =y e e R ~4.]1\
2. Type Il. There is usually a fixed v | B /
nuw(ﬂed P waves © Third-degree AV block
for every QRS complex. For Flg  Arioveniricular (A Blocks. A, Frstdogros block:the PR ntevel s 0.8 second (ol

<0.20 sec). B, Second-degree block (ratio of P waves to QRS complexes, 2:1). C, Third-degree block;

exa m ple a 2 1 bIOCk Patlent may note the ctis-s-:-mat on bet'-.'.leer? the P *.l'va'.fes and the QRS ccﬁp-e_xes.
— require |mplantat on of an artificial w
pacemaker. - — e
,Lt,;/C/ ventrcheJtA éb/atrlumdtub/gl' tblock‘}f’)fg’//cby,ﬂ/’l”)”’
A J‘tu"toJ#;’JC, ventrlcledt type 1 ub"’ L.

bneakment



First-Degree Heart Block: Frargsmstisd g A 2ot o A detay J s p 7y v )
The PR interval increases to_greater delay Jbo (% Js#! 3y fs ventricle J F235 AV I3 P F # SA action potential

than 0.20 second. " | o Pt
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Weaneb.aCh perIOdlClty) |S QL‘:“ action potential s/ x# .r- =46 [/ durationJlufubf"éj
gpg‘lgancéggggﬁdo?{hgro%a?—r?nt - 5 Gl o g s 5.r0 LU rr ) duration Jl ke
until a ventricular beat is dropped. JavYl 3 f f Fuyl actionpotential Jf f’uuf duration _J!
In most cases, this type of block i ventricle
benign and no specific treatment . .

is needed. & o o e
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ATRIOVENTRICULAR CONDUCTION
BLOCKS (CONT.)

\.»uw J/ a1l J action potential [/ s
Complete AV Block (Third-

Degree Heart Block): = g padmakn |

There is a complete block of the

impulse from the atria into the , 4 | | ,a 4 1
ventricles. In this case, the S i A s e jlr—’d
ventricles spontaneously i W '

establish their own signal, usually First.degree AV block

originating in the node or AV

bundle distal to the block. LAJ’ e _j’\_,luf I Jj,[lf_j\,_ % AN j\jllv
There is no relation between the

rhythm of the P waves and that of B

the QRS-T complexes because wpeiernpe e I
the ventricles have “escaped”

from control by the atria and are ESCEEE pEE e e gi‘ mm*
beating at their own natural rate. eﬂ,,mﬁ‘,FMvwf*“-— N S EEN o o ITICI AT s
Most of these patients need to "~ e — ;"V“j‘”k‘*”::f“ rir At
implant an artificial pacemaker. i e Ti'fjrca o e oA
The pacemaker provides SRR St e b G s D E bl 1 c o deges o

continued rhythmical impulses to
the VentrlCleSJ’uC"UW ventricle‘}’J"’;impulses‘_}.u}{C/LAV..‘abIock/Lou;iudjuﬁ"

action potentials u/'/-"b LPM'/’&J bé pacemakersﬁ ventricle . .
R-Rinterval =p-p interval



REENTRY MECHANISM- 1 conamnn -

A, An excitation wave traveling down a
single bundle (S) of fibers continues down
the left (L) and right (R) branches. The
depolarization wave enters the connecting
branch (C) from both ends and is
extinguished at the zone of collision.

B, The wave is blocked in the L and R
branches.

C, A bidirectional block exists in the R
branch.

D, A unidirectional block exists in the R
branch. The antegrade impulse is blocked,
but the retrograde impulse is conducted
through and reenters the S bundle.

Note:

s *s

The Role of Unidirectional Block in Reentry.

For reentry to occur, the effective refractory period of the reentered region must be
shorter than the conduction time around the loop. Therefore, the conditions that
promote reentry are those that prolong the conduction time or shorten the effective

refractory period.



A, An excitation wave traveling down a =
single bundle (S) of fibers continues down

the left (L) and right (R) branches. The = e
depolarization wave enters the connecting

branch (C) from both ends and is

extinguished at the zone of collision. =
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C, A bidirectional block exists in the R
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D, A unidirectional block exists in the R s
branch. The antegrade impulse is blocked,
but the retrograde impulse is conducted

through and reenters the S bundle. 20
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PREMATURE DEPOLARIZATIONS

ECG&K"@ JI3 P S s sl sl U

(A) Premature Atrial
Depolarization. The premature
atrial depolarization (second
beat) is characterized by an
inverted P wave (just below the
second “P”) and normal QRS
complexes and T waves. The
interval after the premature
atrial depolarization is not much
longer than the usual interval
between beats. The brief
rectangular deflection just

A

. ol Jf‘uf
before the last atrial A

depolarization is a
standardization signal.

(B) The premature ventricular

depolarization is characterized

by bizarre, inverted QRS

complexes and €leva

waves and is followed by a
ppEopensaton, palse pyy
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ECTOPIC TACHYCARDIA:

This phenomenon is believed

to be caused most frequently
by re-entrant “circus

movement”. Because of the Sk MMMMJ
rapid rhythm in the irritable |

focus, this focus becomes the
pacemaker-of the -hearts - % 6 p

: Cashannel blocker 251 Supraogﬁﬁicular tachycardia
The attack of tachycardia

comes in the form of paroxysm

(i.e. sudden attack). The

paroxysm usually ends as

suddenly as it began, with the
pacemaker of the heart

instantly shifting back to the

sinus node. The paroxysm may _B

last for a fQ¥¥ §§Conds a few J'ﬁ”uf'%d'g;uuw/ Ventricular tachycardia
i ’ A
mlnuteS, a feW hours Oor even fibrillation

mUCh |Ongeru~’J L;UAKC/VJ' yﬁ}C/U’J’.U pacemakerw‘f/-"‘tachycada”,nb/,wiuc.
by sa node f /”)’ 334% 4# parox ysmdfu"i)/"ubfxdeA oded’u‘/’JUlM
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VENTRICULAR DEFIBRILLATION:

x A procedure in which a strong high-voltage oo B e ghon b e b
electrical current is passed through the J9 &
ventricles. . or gec > BB I

x A direct current with 1000 volts is applied for a
few thousandths of a second. - wlselfLs # .4

x |n most cases, defibrillation current is delivered
to the heart in biphasic waveforms (alternating
the direction of the current pulse through the
heart). fc,%ﬁvéuwﬂtu—{fw%igwdﬁ%@gﬂ@ﬂﬂgu

x Such current can stop fibrillation by throwing all
the ventricular muscle into simultaneous
refractoriness.

x The biphasic waveforms current reduces the
threshold needed for successful defibrillation,
thereby decreasing the risk for burns and cardiac

Several thousand volts
for a few milliseconds

Application of electrical current to the chest to stop ventricular

da mage. fibrillation.

x All action potentials stop, and the heart remains
quiescent for 3 to 5 seconds, after which it
begins to beat again, usually with the SA node or
some other part of the heart becoming the
pacemaker.
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TEST QUESTION

Q. P wave of ECG is absent in?
A. Atrial hypertrophy.
B. Ventricular extrasystole.
C. Heart failure.
D. Supraventricular tachycardia.
E. First degree heart block.
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