


- If the problem was from
SA node is sinus
arrhythmia

-if the arrhythmias
originate from AV node
which is the junction
between atria and
ventricles, it is called atrial
arrhythmias.

- if the arrhythmias
originate from the
ventricle, it is ventricular
arrhythmias.

- any arrhythmias
originate above the
ventricles, it is called
supraventricular
arrhythmia SVA as sinus
and atrial arrhythmias

(~0.05 m/sec)

Bundle of His
(-2 m/sec)

Left & Right
Bundle Branches
(-2 m/sec)

- Abnormmal rhythm on

. ECG=Arrythmia.

- Normal HR=60-100, if the action
potential was generated. by SA
node. While if the action potential
was generated by other than SA
node, HR will be less than 60
(Bradycardia) as all the heart

. components are conductive.

- Bradycardia and/or tachycardia
can be physiologically normal or

. pathophysiological abnormal.

- Heart rate should be from 60-100
bpm.

If HR less than 80 is
bradyarrhythmia, if it is more than
100 s tachyarrhythmias (from 100-
150 simple tachyarrhythmias, 150-
250 paroxysmal as suddenly starts

. and ends, 250-350 is called atrial

flutter, higher than 350 is fibrillation.
If it is in the atria, il is atrial
fibrillation but, in the ventricles, itis

- ventricular fibrillation. If HR is

between 40-60 is mild
bradyarrhythmia, from 40-20 is
moderate bradyarrhythmia, from 20-
0 is severe bradyarrhythmia.
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< Interval Average | Range Events in the heart during interval ©
o time (sec) | time (sec)
P wave Atrial depolarization
PR interval 0.18 0.12t0 0.2| Atrial depolarization and conduction
<f@M pwoie m through AV node
QRS duration 0.08 To 0.10 | Ventricular depolarization and atrial re-
polarization

QT interval 0.40 To 0.43 |Ventricular depolarization

ST interval(QT minus 0.32 Ventricular re-polarization

@

QRS)
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AL First degree heart block: every atrial depolarization is followed by

~conduction to ventricle ECG changes «prolongation®ef PR
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~ BIISECONONCEGIEERNEArtIbIOtIE some P waves

conducted but other not. ECG changes every
second or third P wave conducted to the ventricles. |
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-~ C.Third degree heart block (complete heart block): d
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Rhythm: Usually regular, but atria and ventricles piesial to obttom.
act independently. It occurs when all atrial activity -
e fails to conduct to the ventricle so the Bundle of
His will be responsible form generation of P
P impulses. inls yeplisle. e
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caused by: ‘Acute myocardial infarction,”calcify aortic
stenosis, * cardiomyopathy,” drugs (digoxin), “increase of
potassium. /
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Block below AV node: A. block athundIe of His} B.
Block at thw:hes (Right or Left branch). |
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It Is caused by the changes of number of impulses emitted
form SA node. Heart rates.more than 100/mﬂ IS called

while less than 60/min is called (bradycardia):
Itis usually of two types:
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Normal Pacemaker Activity in the SA Node
Ca: e
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Abnormally/slow heart rhythm.

May result from:
Abnormal impulse formation (Sinus bradycardia).

Abnormal conduction of impulses (AV conduction block).
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1. Sinus bradycardia:

Sinus node disorders.

Sinus node (and AV Node) Function 1s profoundly influenced by

autonomic nervous system tone.

ncrease 1n sympathetic tone or circulating catecholamines increases sinus

rate. owech

ncrease in parasympathetic tone slows sinus rate. ner=e




| s

| Sinus cycle length=920 ms
| Heart rate = 65 bpm

1 Sinus Bradycardia: < 60 bpm

o) R T i fEEET Sinus cycle length=1400 ms
' ' ' — ‘i Heart rate = 43 bpm s
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1. Sinus bradycardia:

ﬁlo»\J kaO(e/ulE (Y\oﬁm,ubvu%an i—~> Jow %@‘J hetwane (V\OI/WIJ mbnbﬁmo
A. Extrinsic causes: hypothermia, hypothyroidism, and

o \ 2, AR < -
ol m;i;‘ﬁj, raised intra cranial pressure, drugs (beta-blockers,
il b< e 4 digitalis, and|anti-arrhythmic drugs)}—tochyaii s

B. Intrinsic causes: acute ischemia, infarction of SA node.

: ECG changes: Prolonged R-R interval |
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Xébnormall)% rapid heart thythm.

May result from:

Abnormal impulse formation : %)@6 Uses ©
@ Automaticity.

@) Triggered activity.
Abnormal impulse conduction:

3 Re-entry.
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Basal condition

@ Increased slope of phase 4 depolarization @ '

TS ~
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® 2 Sinus tachvcardia  messercamcas s

A.
+30
g L Delayed Afterdepolarization:
(typical of digitalis toxicity)
“"’60 _pAD Arises after repolarization
is complete.
90 [— _—
B.

= Early Afterdepolarization:
(associated with LQT

I N A
VU U \L{X‘“ Syndrome). Arises
= MM L during phase 2 or 3 of

7o) [ repolarization.

+30
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2. Sinus tachycardia

Reentry
Requisites:

> 2 pathways for impulse conduction that can be joined proximally and
distally. e

—_—

Initiation of reentry requires :
Unidirectional block in one pathway.
Slow conduction in the alternate path.
Recovery of excitability at the original site of block.
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Requirements for Reentry

Basal state — conduction over both pathways — wavefronts collide

@ @
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Initiation of Reentry

Premature impulse (¥) finds one pathway (blue) refractory, hence conduction
blocks. The alternate pathway (green) is excitable, and able to conduct.

© ©
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Initiation of Reentry

Although the green is able to conduct, because it was activated prematurely the
tissue was still in itsC yd) Therefore, conduction over this
pathway occurs more slowly than normal.
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Initiation of Reentry

If conduction over green is adequately slow, enough time may elapse for the
original site of blue conduction block (¥) to recover excitability. If this occurs,
the green impulse may establish .

© ©
https://view.officeapps.live.com/op/view.aspx?src=httpsYo3A%2F % 2Fwww.kgmu.org%2Fdownload%2F virtualclass%62FPharmacology%2FCARDIACY02
520ARRHYTHMIA ppt&wdOrigin=BROWSELINK



o

\
0
Yy

g
]
3
- O S e L W
B e T

..““ I E
A LA 4 - .

e $ —ap sob

" =

L
L
-

-———— T ceregan

u.; ——

lure, hyperher

anemia,

. e
vnoow et daneo
. e B .
I o 2 &}
P s ..
St cobogatie w,
sdobbcnne cebosdss. |
54 *s 4 a4

'

T EIETII I .o“ TR TI L w 9
4 : ' 54 § 2 oih ) .
R R o “4 “s .5 B . ' T ) L h

GK. —oe. i ke -nn CI"'n'QnA* s

WEED O BTG S G S [N 94 SENRSY S a. -

45 : 4 .4 ; T |

-t - D e B S S S -t

sttt erne SIS BII IR 44 20

. . sob s5d 1228

* P IS SN 88 S

13 S8 heaii Bads .*..

. ’ ’ 3 3l

causes A. acute causes
acute heart fa

-
" —
-~ -, e 4 BR
- e T S PR IR R Y e 4+
y m IR N S 33t -...wmm:
PR EE TR o L L b S
. " . . L a B » 2 A A
O © : 1 s g R
n — e 800 Basiiasiianiiaiied
O e o o R R R R 1
) T $ 44 I IExL ﬁ b
s il S B
- .
O ' $ 4 5 12 R o“Q.
C ’ 285 & IS4 e “.“
) 11831 (1P 4111 18 !
e 'Zv o»oo»ov». uu. - wvv oﬂon:ouo vuﬂo‘
Q e b ottt cvee ra Y R cOOnoAQWO
-~ < t 14 1 $o8 cee-FE844
ST g 31 3113l
' B 4 e i 5 &1
O O i
C IRE3 222 REEnaty cco:o}wooo
3 : 3 3
b ﬂ -QI‘WQON.
* - N l-.t»‘."'
e 4 IS
” , 1
: : . :
f S | g4 :-..
- MGG S tOSR. PO E4 bawt e
s s ) 3533 Sasem remy reeRe L S04 33
e L) .M 40 e 4 .Mﬂw
1 3
m S e NIRRT I sw. R RIS
a e 'S SH I S S LAARL shsg casa b \
A U .8 EEE S4B - 8 : 44 B9 # 4 84
1 e 84 fos hoe ‘e ..«o r 2494 s b e
§ — T
- e >-o —- .
2\ M O 311 REER bha i TH am e B
Bt S0 s ” S eeer coae -
u : e S 1isa1 iss I3t s tisis
e g e semme pa 3 o v s
: [ PR S - e e
o/ = o 111 R8EER SRS 1255 it 3333
f97 390 1 114 e
a - h U - IO SO SSSBE ¢ S S - bo e
m. v“ T
che *. LR
1 ‘ v n -~ 14+ $45 44 ,». ».N..
- . » onou . om. 2R3 beete
: : 5% 4 : 3
S o m iRt i Hi i
- (BB SooBS b S8 6d —oe
4  —
5 n e PR STND S S - e te® chme b b
t $ $ - s 4
m S wH rhe —ee e pered b v b woo
A v O  —
J : 14 e Shee S+ 'Y PR >4 “uQ.
. LS & s i - » L d SRR A4 - e
= a m  — m ' 4 «..o.iL. . 4 PS8R
 — e .o ) » - ]
DS g . e 3 st ind |
* -8 b bY SEE S0 SE 400 0000
\.\e O O J. R Lt AR .4. ‘e ‘e N.c. A
b e~ i s iR i ik G Bk
S L3 y ’ ETEREEY 4 ..Nh... . ..”... 4
o) c ! ——
S C PO S 420000 S 00E oo b4 J
n 2 e 311383558 33338 1355 4381
— e S50 5000 404 8 & A
o C |- : 335555533 13 ..m. h
S r | ™ e Ho TR I TS - <
e p Botdid oo soefiee ‘e 3
-~ ——h -
HiliigiiEiiir. dii 1
2 X ® y a2iisaiisiiiiiil il _

V\oﬁ/lu|%

B o e e S e S




7L0\0\AV>U(( Wm‘w > |j= \9\4‘”&\ = /&Q\ Sl égl; A\ \e

A premature contraction Is contraction of heart
| before the time that normal contraction would
have been expected. Most premature contraction

result from ectopic foci in the heart,) which emits

abnormal Impulses at o Ime| during cardiac

rhythm.

|




O The local area of ischemia.)

® Small(calcified plaques) at different points in the heart press against
the adjacent cardiac muscle so some fibers are Irritated.

© Toxic irritation jof the AV node, Purkinje system, or myocardium
caused by drugs, nicotine, or caffeine. If an irritable ectopic focus
discharges once, the result Is an ectopic beat. If the ectopic focli

discharge repetitively at a rate higher than that of the SA node, it
Wlﬁ?&lp@, irregular tachycardia\
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IATFRENEEIORIE: The ECG changes are: no @xch lo 250 (gubsrol bochycatior
O The P wave of this beat occurs too soon in the heart cycle,
® The P-R interval is shorteneWing that the ectopic
origin of the beat is'near the A-V node | — i ool /i beek ylor— lachyoclo
© The interval between the premature contraction and next
succeeding contraction is slightly prolonged) which is called
(compensatory pause).
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Normal Reentry

2-REENERY: when the tachycardia is initiated by an ectopic
beat but sustained by a closed-loop or re-entry circuit. Most
tachyarrhythmias are due to re-entry.




ATTAIFAITTIOrAlEon: ECG: normal but
ifEgUIarQRS) there are no P waves but the

baseline may show irregular fibrillation waves.
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The effects of ventricular fibrillation: The fibrillating ventricles, like
the fibrillating atria, look like a quivering "bag of worms". The
fibrillating ventricles cannot pump blood effectively and circulation of
the blood stops. Therefore, In the absence of emergency treatment,
ventricular fibrillation that last more than a few minutes i_sfzia_l. The
most common cause of sudden death in patients with smyocardial
infaretiom Is ventricular fibrillation. The ventricular flbrlllatlgﬂmgan
often be stopped and converted to normal sinus rhythm by mean of
electrical shock. The ECG changes: it ghowsmwaveshofmvanying

frequency and amplitude.




B. VVentricular fibrillation
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4 Anti-arrhythmic drugs:
Classification of anti-arrhythmic drugs [NEUGRSRSNINENE
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Goal of therapy:

a. Iherapy aims Oto restore normal pacemaker activity @
modify impaired conduction that 'leads to arrhythmias.
Conduction velocity depends on the size of the inward current
during upstroke of the action potential (Tinward current—1
the velocity of conductance)
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b. Therapeutic effects are achieved by:

@sodium- or calcium-channel blockade, ®prolongation of
the effective refractory period (it is slightly longer than an
absolute refractory period), ®blockade of sympathetic effects
on the heart. Many anti-arrhythmic drugs affect depolarized
tissue (ectopic foci) to a greater extent than they affect nor-
mally polarized tissue.



Treatment of tachy-arrhythmias:
Class I:
a. Quinidine
b. Disopyramide
c. Lidocaine [ Xylocaine]
d. Flecainide
s = propafenone sl
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Class 1I: bt
Class Il drugs are B-adrenoceptor antagonists, including propranolol,
which act by (reducing sympathetic_stimulation) They inhibit phase 4
depolarization, depress automaticity; prolong AV conduction, and
decrease heart rate (except for agents that have sympathomimetic
activity) and contractility.

Major drugs:
a. Proprandlol|[Inderal],

b. Atenglol )

C. Metopr@ —> belo O\d@\é@io Hoc}@r
d. Bisoprojol )
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Class I11:

Class Il drugsﬁrolom action potential duration)and effective
refractory period) These drugs act by interfering with outward K

currents or slow Inward Na currents.

-(AMIodarone{Cordaronels i o< W fwn, o= olepiv —deprine Pleclo
a. Amiodarone Is structurally related to thyroxine. It [ncreases
refractoriness, and it also_depresses sinus node automaticity and
slows conduction.




Class IV drugs:

Mechanism

a. Class IV drugs selectively/block L-type calcium channels;

b. These drugs prolong nodal conduction and effective

refractory period and have predominate actions in nodal tissues

-Verapamil [CalanmISopting: — vk ol chonnd bocker

a. Verapamil is a phenylalkylar

nine that blocks both activated

and Inactivated slow calcium channels.

@



v" Digoxin: can control ventricular response ir\atrial fluttel\or
(fibrillation)

o Digoxin toxicity

« Extracardiac manifestations

e Q. anorexia, nausea, vomiting

* b. Diarrhoea

o Cardiac manifestations

a. Bradycardia

b. Multiple ventricular ectopics

c. Ventricular bigeminy (premature ventricular contraction)

e S o



~0Q Treatment of Brady-arrhythmia:
ENALIODINEG - /< oonic onlsopnis)
a. Atropine blocks the effects of acetylcholine. It elevates sinus
rate and AV nodal and sinoatrial (SA) conduction velocity, and it
decreases refractory period.
b. Atropine Is used to treat bradyarrhythmias that accompany M.
2. Isoproterenol [Isuprel]
a. Isoproterenol stimulates B-adrenoceptors and increases heart
rate and contractility.
b. Isoproterenol Is used to maintain adequate heart rate and
cardiac output In patients with AV block.
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