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1. action potential is not
originated from SA node SA NOde

' ‘ 2. heart rate is not 60-100
- beat/min
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oA 3. conductive pathway is not
as usual

(SA - AV - bundle of
His - purkinje fibers)

Bundle of His =
(-2 m/sec) e

4. velocity of action potential
transmission is different than
normal

(moderate in SA, slow in AV,
fast in bundle of His and
purkinje fibers)
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Cardiac Conduction System
Electrical Pathway of the Heart

& hZ‘ SA Node Atrial Muscle
o What happens? &Yl Al Baiiall a3l dlac
OOL [11/5(_:.{_ (""’05 ITI;"SEC)

The electrical impulse
starts at the SA node
and travels through
specialized pathways
to make the heart

o Bundle of His

beat in a coordinated s &0y
and efficient way. o (~2 m/sec)
Akl &u033 Baisll
@ Why speeds differ? (~0.05 m/sec) :
Left & Right
Different parts of the Bundle Branches
conduction system Glly iadl Ole il
have different speeds u"-"’ o]
to allow proper timing
(~2 m/sec)

between atria and
ventricles.

@ Result

A coordinated
heartbeat that (~0.5 m/sec)
pumps blood

efficiently.

o Purkinje Fibers

u.:uS‘p t..QLJI
(~4 m/sec)
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Faster conduction in specialized fibers (Purkmje] ensures quick activation of the ventricles for a strong, effective contraction.
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Placement of
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Electrodes
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Placement of Precordial Electrodes (dlal) youadl Lladl &9 S Lol

Standard Chest (V1-Vé6) Lead Placement yaall Lle V1-V6 Gladl Slol
Midclavicular Anterior
Line (MCL)  Axillary Line (AAL)
1
0 What are they? ! 0 4th intercostal space, 0 oo lo
! right sternal border ) ;
Precordial (chest) electrodes = __/}'Lf__—_r _ ) sl gl @luall duzndd jauall Sle giogi Lladl
record the heart's electrical ——y '.——— ' 2ol duadll @l aic Gommall 8 sl ib,gsdl bLadll
activity in the horizontal ’ {onlodl) asdl

plane.

@ Purpose

@ 4th intercostal space,
left sternal border

'. dsyll dyoll dslusall :
| Sl dusaill Bl sae @ esagl

o0 Bl ilgSIl bLil s

o  ———— —— —

To evaluate the electrical Midway between V2 and V4

activity of the heart from VA g V2 5 Cuaiiall U3 pal flax i 48kSs  §ika
different areas across

the chest.

. . il oyl ALl
E fiey pouts stdbgsll il b o S el il Al i o
* Clean skin and remove

Svees: hair Same horizontal level as V4, Slal Baruansic o

on anterior axillary line
V4 J g‘:.é‘:!l Sotanall udl
ksl gkl Bl J oasill 23y Jud GSLodl o aSb @

+ Place electrodes firmly Slies Guodd

for good contact.

+ Check placement
before recording.

Same harizontal level as V4,
on midaxillary line

V4 J a8l (sgiuall uis
buogiall Ghsdl bl e

B - B

@ 5th intercostal space,
left midclavicular line B = ze
dago bld)

~

4th ICS

4th ICS = Midway 5th ICS & Same level as V4 Same level as V4 ,{v‘}df‘ﬁ‘?s’
Right sternal Left sternal between Left midclavicular Anterior Midaxillary
border > Q | border V2 &V4 line (MCL) |» : s axillary line line

Accurate placement ensures reliable ECG readings and better interpretation.
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< Interval Average | Range Events in the heart during interval ©
time (sec) | time (sec)
P wave Atrial depolarization
PR interval 0.18 0.12t0 0.2| Atrial depolarization and conduction
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 0.300.35 Ventricular re-polarization

@

QRS)
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Bradyarrhythmia JI 8.5 casiuas
(d8155/2ua5) Gasdl Jano o> B ol ehy Ciuiaos @iy

40-60 Mild orill ot gy
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Severe e C
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e Sinus Bradycardia
el sl ey
@ Sinus Pause / Arrest
ol sl gUaiil ol Cadgs
® AV Block (1st, 2nd, 3rd)
delgily Giuday il sl
e Junctional Escape Rhythm
oy e plii

e Ventricular Escape Rhythm
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TACHYARRHYTHMIA CLASSIFICATION
o] ke pannd i)

Tachycardia: |
heart rate >100 bpm §&

Simple Tachyarrhythmia

Mildly increased heart rate.
Often well tolerated.
ol Sbys Jame 9 dlasay 830
el > o9Ss Lo WLE

Paroxysmal Tachyarrhythmia
(sudden onset/offset)
L R
(6l=xa S 8ld law)

Starts suddenly and stops suddenly
May cause palpitations,
d:zznness, anxlety

als sd.a-ga ‘Lan.n;u..u.u.n.a-xﬁ

t.d.ﬂJl&).u.u

0.0J.JI il Gbyps Jase

diuds/duass 100

: ECG Example J <dall budass Jlio
E 4]*— FECH e .[ B S

Flbrlllatlon
(irregular chaotic rhythm)

(Oid ) Glax)Jl
(i59ud999 plaiio yui @lai)
Chaotic electrical activity.

No organized rhythm.
Very inefficient pumping.

(594095 iliyeS bl |
g b | :
I.u- JLII.! JuE P.IJl -2

Flutter
(rapid but more organized)
(53Lall) 38,51
(Lolazil ,is| SUg dsyyus)
Very rapid but more organized

than fibrillation.
Risk of hemodynamic instability.

Lalazi! yis Sl (32 dspus :
Odilipndll (o
dagasll ng.:JIJI_,.n.qu PRV CE A

Persistent tachyarrhythmia
may reduce cardiac output
and cause complications.

His 48 il el g5 latel

All are forms of
Tachyarrhythmia

oo JUbi lgmses
)l @b g pand

&

C:ln:lpo g |=,.5.1§.|| Eli.'n_" 'LJ'°

Know the rate, unlyiad the rhythm, save the heart.

Clinical evaluation

Olygpd il bulasig

ECG Example / il badass Jte

A

ECG Example / i)l bubai JUo

Treat the cause,
stabilize the patient,
restore normal rhythm.

st yall paul ol alle
s adall alaill aclg

and ECG are
essential.
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Heart blocks:

I, dadadl &3l 3adell gouus Lle ylasl:
|. Block at the level of AV node:
<4 digoxin lgessuiuy L uldl J2a
A First degree heart block: cevery atrial depolarization is followed by
~conduction to ventricle but delay. ECG changes prolongation of PR
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| B. Second degree heart block: some P waves
conducted but other not. ECG changes every
second or third P wave conducted to the ventricles.

5 beta blockers si3ss Ll 2o i
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Caused by: Acute myocardial infarction, calcify aortic
stenosis, cardiomyopathy, drugs (digoxin), Increase of
potassium.

Block below AV node: A.dlockratuBundlenofaHis, B.

Block at the branches (Right or Left branch).

(el o ag¥l g 3all) £ gall 8 slasdl .o (e daj> B slasdl T idudadl duy3Yl Baall Jouwl ylas]




1 Sinus rhythm:

It is caused by the changes of number of impulses emitted
form SA node. Heart rates more than 100/min is called
(tachycardia), while less than 60/min is called (bradycardia).

Jama e gy doi¥l dadl Baasll e
el 48.85/100 oo a3 gV dall Slyo

It Is usually of two types: i s i 3t it {8l £
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Normal Pacemaker Activity in the SA Node
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1. Sinus bradycardia:
gl e e ——,
May result from:
Abnormal impulse formation (Sinus bradycardia). (s« =8 sk) g st Olas s
Abnormal conduction of impulses (AV conduction block).
(gadl J‘.uil Juogdl jlax) Sladl Leub & Loy




1. Sinus bradycardia:

Sinus node disorders., - stimsi

Sinus node (and AV Node) Function is profoundly influenced by

autonomic nervous system tone. (LI el gl B3z S IS (bl ] deny 331 Bualls) el Buisl] dadsg 3l <

Increase in sympathetic tone or circulating catecholamines increases sinus

rate. el il Ol Jama e a3 B ysall Ol oSSl of gagll sl Bal »

Increase in parasympathetic tone slows sinus rate.
el Al Blys Jama g dusgdl daddl B33




. < Normal Sinus Rhythm: 60 —100 beats per minute (bpm)

Sinus cycle length=920 ms
Heart rate = 65 bpm

.......................................................

cycle length J! s heart rate J! s sSe cenls 8
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1. Sinus bradycardia:

Causes o .([nbzli sl Olslaag (Jloogal (L C)l)_ob-) duga¥ly (damasd! e glasyly &8yl 8ud)l 3908 (pucdll Byly>  plasdl 1do s uL“.ul ]

A. EXtrinsic causes: hypothermia, hypothyroidism, and
raised Intra cranial pressure, drugs (beta-blockers,
digitalis, and anti-arrhythmic drugs).

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

ECG changes: Prolonged R-Rinterval: =i s s sl sy sttt s sty ol

R T VR 8 yaall bl i dall adass
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2. SInus tachycardia
Abnormally rapid heart thythm. ... o5
May result from:
Abnormal impulse formation : = oo s
il e Automaticity:.

seblai ¢ Triggered activity.

Abnormal impulse conduction: <
Re-entry. Jo=iskl
® ®
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Ventricular Arrhythmias in Acute Myocardial Infarction
i)l dlac 8 sl eliisdl 9 diadadl Cdill SbLhuo]

Laliiﬂa.l.n'a.::l.&b'@bua ey 3 5, = e
: : - a=mall jibéso blaill (Triggered Activit
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: Leadl o pgaedSll lgas
Myocardiumi ™ ) {L-type Ca?* Channel 1)
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{Na*/Ca?* Exchanger T)
(Late 1,)) J>0l yolio ,ls T
{Late |, Influx T

3ga==ll dalio

(Border Zone)
(dug,] duaBli dilnin) .
Border Zone — e =

(Ischemic Area) (Delayed Afterdepolarization) &,>lall laiiwil éslc]
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Reentry circuit occurs when the

electrical impulse circulates around

an area of infarction or fibrosis

because of:

- Slow conduction in the border zone
b - Unidirectional block

- Differences in refractory periods

o adall dnanedl dliy] Ll (gads A= dulo| jLa
sy oo (gl Bl Adnlaio) sgamdl Lials)
Local injury current causes spontaneous

depolarization of border zone cells,

S e
| (Unidirectional Block) |

. __leadinq to abnormal aulgm_atil: impulses. B B0 o - = s N
(Summary) @ _ dliic3l a3 yull dlio3l

Sl il A Bt g el Sl S Hyeipis e Sbato iEI s e e

e i W, o s

mechanisms caused by myocardial infarction.
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2. Sinus tachycardia
Enhanced Normal Automaticity ... ww e
04
+
40+
mvV +
o+ ...
Basal condition
© Increased slope of phase 4 depolatization @

https:/ /view.officeapps.live.com/op/view.aspx?stc=https%o3A%2F %2Fwwwkgmu.org%ZFdownload%ZFVirtualclass%ZFPharmacology%ZFCARDiAC%2 :
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2. SINUS TACHYCARDIA

ENHANCED NORMAL AUTOMATICITY =ubll Slldl blaudl 8sb)

= Sinus tachycardia is an increase in
heart rate (>100 bpm) originating o4 — Normal (=ubll)
from the sinoatrial (SA) node. T a—"
wlall Oljys Jamo 8830 98wl £ 5 (Pacemaker) (ilakll bl 5abj)
Badall oo Liiiy (38585755 100 o jasl) | dusuot sagal |
(SA node) duiis¥l duusll (wawll abaia) -40 4
« |t is a normal physiological response
to increased demand or stimulation. [ SRS a8 . ¢+ |\ )\ | o\ Threshold
Azl 8oL dgmub &4zglgums dlaiwl 9o (&i=ll)
| Juasdl ol -80 + e I
MECHANISM: ENHANCED NORMAL AUTOMATICITY _=ubll Slaldl bLiudl 5505 :dd3i
. . More negative Increased slope of Basal condition
* The pacemaker cells in the SA node (phase 4) diastolic potential phase 4 depolarization Al Bl AL=1)
depolarize more quickly. dabis y3<] @ty ags lhiiwdl dl3] Juo 53b;
/ = This reaches the threshold earlier. 4 jokall 5

* Result: faster impulse generation = increased heart rate.
&l Glbidial Js335 (4 jehll) duuadl 8aisll 5 akaial LY o { Faster phase 4 depolarization —> earlier threshold = faster heart rate W

259l by b B0y duie LI Juod il Slpsd Jame 83l — 1Sue dall Jgwosll —— 4 jobll 3 £ sl Gl dl]

il Slyd Jame 6305 — £l Dl aulel rdzuiill o

- . ECG FINDING ECG ,gbeo
COMMON CAUSES d=5Lidl oluwl * Heart rate > 100 bpm

« P wave upright in lead Il (sinus origin)

|
+ Normal PR interval (0.12 - 0.20 sec)
. : + Narrow QRS (< 0.12 sec)
L8183/ & 100 > il Slips Jaso o

(Gaaz Jool) N GlALEY] 6 duzgo P dzgo o

Exercise Fever Anxiety / Stress Anemia Hyperthyroidism Pain / Hypovolemia i (4l (0.20 - (0.12) durub PR 3,15
Oapadll ssall / glall pall ;89 dudyull bagll bliibys [ Medications | (40l ( 0.12 (< ud QRS Sy o
q::.lJl S wads f :mi‘m | ] | 2 o i
dyga¥l yosy
KEY POINT In sinus tachycardia, the SA node works normally but faster IMPORTANT  Sinus tachycardia is usually a compensatory mechanism,
- e because the phase 4 depolarization slope is steeper. not a disease itself.
Gyl il 0 8 ¢l (g ol Sy el Sadell Jany sl gy 3 & (el

Tl s bR Gt AN @513 g Lbye puadg dusuges dll 9o LWile causdl g s



2. Sinus tachycardia Triggered activity

A.
+30 F ; o
\_ Delayed Afterdepolarization: == == &l
o . GRERRTE =5 (Jlro ! o g3 9a)
(typical of digitalis toxicity) Sale] Jlast aay solis
mv s Arises after repolarization =
60 — » =
B is complete.
90 —
B. c
30 Early Afterdepolarization: sSaall 35 laall btz
. . 5 5.8 dayMaay b
o AN A (associated with LQT j}j Jj},%‘_;ﬁw
v U U Syndrome). Arises sslel o 2l gf ailall
i AEND : RELE- PR
= U during phase 2 or 3 of
7o) [ repolarization.

e a——— —_—— - — e ———
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2. Sinus tachycardia

Reentry

Requisites: ._
A2y 89 38 a laghyy (Say Sladl eosd ;lslus <

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

gl b Jesallbsle] ey Cdlay
Initiation of reentry requires :

Unidirectional block in one pathway. AT Bl
e Sl B ey Jeoss ¥
Slow conduction in the alternate path. el g ol s i Rlo

Recovery of excitability at the original site of block.

.h.ttlps:‘ / ./Vie\.xz-o;fﬁceépps.live.com /op/view.aspx?src=https%03A%2F%2Fwww.kgmu.org%2Fdownload%2Fvirtualclass%02FPharmacology%e2F CARDIACY2
520 ARRHYTHMIA ppt&wdOrigin=BROWSELINK



Requirements for Reentry

\

)—7

—

e gall Oilgead] aslad - osluall MS e Jpoadl - dgacldl Dl

Basal state — conduction over both pathways — wavefronts collide

© ®

https://view. ofﬁceapps hve com / op / view. aspx>src https%?)A%ZF%ZFwww kgmu org%2Fdownload%Zertualclass%2FPharrnacology%2F CARDIAC%Z
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Initiation of Reentry
gloc ¥

X

ool Lle 33y Bylumadl) Jis (350) Juadl Hluall . oo sl sladl Jdlg daglio (55 1351 13lue soxd (%) 3ySaall dingdl

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

@ @

S ——— R O O R O R O R R R R R R R R R R R R R R R RO RO R R R R R R R R R,
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Initiation of Reentry

sle 3ol yas Yl jluall o e @yl Lle

A8 lo¥l L8 dbaacs) 1345 al Y1, Vo ol
U3 gl azaglio 3y 3 13s ¥ geand]
oo Ul Sy yluall i e Joo gl Sasmy
slizall

Although the green is able to conduct, because it was activated prematurely the

tissue was still in its relative refractory period. Therefore, conduction over this
pathway occurs more slowly than normal.

® ®

O — e ——————— e e e e R R R R R R R R R,
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Initiation of Reentry

ad lay by a3l ol yue Juo gl IS 13]
2Bgall Lmtugy s> BB By oy aid Gylas
1] iy lezaal (%) 33331 Juo sl slas) Lol
Balel | slypasdl Lol ga85 488 Jia Sas
Jesall

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=https %3 A%2F%2Fwww.kgmu.org%2Fdownload%2Fvirtualclass %6 2FPharmacologyo2FCARDIACY02
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REENTRY: mechanism of tachyarrhythmia
il abhs Oileyud Eigas al 1

Reentry occurs when an impulse continues to cite clrculate in a loop
due to differences in conduction and refractory periods.

Requirements (
for Reentry

dojl bog,idl
JosuJl aley

Basal state — conduction
over both pathways -
wavefronts collide.
* Two pathways
* Unidirectional block
* Slow conduction
= Excitable gap
repacelall dll=Jl
Oobiad MS e Jusglll
Azgall ilges polaiy
Olso 2329 =
azlg olodl 8 jlas =

Byl Alyl8 Bomd «

Initiation of Reentry
(Premature impulse)

JosuJl Balel eus
(8)Swe duid)

Premature impulse (*) finds
one pathway (blue) refractory,
hence conduction blocks.
The alternate pathway
(green) is excitable,

and able to conduct.

132019 Tluce aaxs (%) 8ySaall dusill
el cdaglie b1 9 (&5¥1)
bl i LS slas Gusw
GeasS1) ool jlacall Lol
B Lliwd LB I M8
Juogdll e j0l8g

Requirements for Reentry

Jo3aJl dale] Grgasd dojdUl bog il

Slow Conduction in
the Alternate Pathway

P s Juogs
Jsawdl jluall

3

Although the green is able to conduct,
because it was activated prematurely
the tissue was still in its relative
refractory period. Therefore,
conduction over this pathway

occurs more slowly than normal.

G 3ol jasdl el of el
Al B e boid il 3] (Juwooall
Jusogtll 595 UA] (s daglio

ol o Ungl Hluall iy

Example: Reentry Circuit

Jg=o Bolel ddl> : Jlio

o3>3l Balel

dils ad Olgll B &L ygasl dasidl saiun loic Josal Sole] Crand

Recovery of the
Blocked Pathway

(4

wgswal | jluaall Usl.ﬂ.l

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

Gy jua391 jue Juogall oIS 13]
a8y oy 88 HLESH 448 Loy
Sloll gbgall sumivg i SIS
(*) B33 Hlusall L3 jla=l)
8y liiusl aills

Angliall Olyially Juogill 8 CoMiS] Cammns

e Reentry Established
Je=all B.JL:LL

Ao

If the recovered pathway (blue)
is now excitable, the impulse
can travel up it and reenter the
starting point, establishing

a self-sustaining circuit.

(B2)¥) Blaiall jluall ool 13]
daall H5San (O3 8, Wls
cdglagdl s Ll 9g:59 0me suand Ol
8 yaiuwo dal> JSlias Mg
Jesadl kel e

Key concept — uwlwi pggie (Y-

The key to reentry is the timing: slow enough

1. Two pathways

Odslusa 3929

Anatomical or functional
pathways for impulse
conduction.

e I T e ]
eogill usdalsg o

Y

impulse
5iis A
2. Unidirectional block 3. Slow conduction 4, Excitable gap
a=lg b@ivﬁﬂ.ﬂ: st Juogd &)l dL|S G558
Impulse can travel in one Conduction in the alternate The tissue has recoverad
direction in ane pathway, pathway is slower excitabliity is the time
but not the other way. than normal. the impulse returns.
sy oladl e ol ddill 0ar | Ll jleall B Jaosdl iyl slaiad 15 il g5 Reentry
i | ey o = - = “ =
Gplasll s B el (s sl sl dage ale 3Lz circuit

Sl ool B poundl gl ¥ S

& Remember — S35

Premature

Jg>5 Bale] dil>

Reentry needs 4 things: two roads, a block, a slow road, and time to recover.
HAlaill Cdgg ey Basb plas (ohlas o tebubl dayyl ] gliss Jos ol Sole]

to allow recovery, but not too slow to die out.
0852 of 1Bl e Joi 3l Bole] zrlss zlide
- Al s ol S Las by Jauosdl

Pathway 1

blocked b, - “
; : Al Gabals Causg e Uiday G (Ss
1 lewadl :
y(Clgaitag = o) Summary — yasdall
| o A premature impulse encounters ane pathway refractory — unidirectional block.
aarly oladl (B sleas —r dogliic 8ydd o lawos BpSaad] dudadll pudouas
o Impulse travels down the alternate pathway.
Pathway 2 bl sl e ddgdll ypns
- @ Conduction is slow because tissue is still partially refractory.
(stow conduction) Agie deglie b defiad Al — 1y o pouwsd] b sl 155 GIERL:
2 JL‘"‘Jl @ By the time impulse returns, the blocked pathway has recovered.
{q‘#_, 99;_) Byl daalyld almil o wugonall sle jlaall g8, dadill 3age dac

@ Impulse reenters — reentry circuit is established — tachyarrhythmia occurs.
aplBl A83 Cale o Cadmd — g3 Bole] dAls AT 0 e dabull) Crlninid sgas

'



da

el el gy 2
Jasd!

FTY T T TR T Y M A |
¥ cdobdcorocdose Bud “ibé
..“. TR 232 "B '

3 | 4 b ’ ‘i

n
n
ole¥l

L © (H L B i ) 4l

5 & O i3 D

— > 3 s 334!

- @ Ll 32 e
co a 9 e i ems Leds | =28
qe] g= |

acute causes

O
Y

- Aec ¢

= @ 3 i, i

§ — w0 84

= A 8 -

e C a M‘uﬂ 8

= $ e

- B R :

BB s .
<ge§ i B i EE
W T D % 9 % 4 e mses e
v - = = 13 . Wt IR
"5 a8 17 B g

¥y 3 5 4
O &8 o & [
o Eo i
. B @ -2 HESEEEEEE
(q0] .m DO O : ISR LN LT SN IS B
N S X v.¢0MM.”0-001A ‘- ”“m
SR8 B i A
(qe] Hiligi i
O = B g i e
PV.V o : O Hiii RS

= = S R
Ll = ) e iy e
C O C » — e ﬂv ;.

c — = 4 s
= : R :
) b e O " — $ 3 e
O e e
wnl = S E R
h y — || o0& 00 ssn sosny e s e
u e | 44 - = Pafofad daabian.

v O oz R 3313332 en 1ITRt 335 o201 mtss anreaten
Cl.— ._n 5 :mevmﬁwww “..ww.ﬁumpm“w“
Nl S O T Bt

D e & e e

13 RRIER 1ERRE i 32iaasas
2 MA-U B y G 3213820800 0000 000" RAR L ESA ) SR RRAEEIS
S .

s



©

“ Ectopic beat (extra=systoles, premature
beat) : (35540 Ol (adls] wloliil) el zyls Olag *

A premature contraction Is contraction of heart
before the time that normal contraction would
have been expected. Most premature contraction
result from ectopic focli In the_heart, which emits
abnormal impulses at odd time during cardiac
rhythm. - Srd e o

i Olag yaah dlg wodall b eyl 7215 58
o)l @la Ll Baline yui OBl R VA




s e 2 Had) dazsall ol

Possible causes of ectopic focl are:

Aboall fyg )l ot iibaia SoRY lese
e B B e dalesis Lol 1678 niall alSzall syl

O The local area of Ischemia. S s 5 )| 052l gl Al e
®Small calcified plaques at different points in the heart press against
the adjacent cardiac muscle so some fibers are Irritated.

© Toxic irritation of 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
D) ) e sl o ) Gl el e 2

@ dovall 8 Baslg By donsguall @)l oyl B8y 21585 @5 13] L e SN gl L pdoSal]

Jane g el Janay 5ySia (S @yl 23l 534l g0a5 @5 13] @)l 2yl A
sl 8 abaie yudg gy &y e (@16 ey Y] dpend] Badiall
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1. Atrial ectopic: The ECG changes are: i o ssaiai g p ios o

O The P wave of this beat occurs too soon in the heart cycle,

® The P-R interval is shortened, indicating that the ectopic
origin of the beat is near the A=V node  ©io o prosions.
© The interval between the premature contraction and_next
succeeding contraction is slightly prolonged, which is called

(Compensato ry anSE). (o 3 8538) s Lo s SIS & Jal pLasdly sSall SLA ot Aolall Syl ok 3
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1 2 1 2
K K
{ 3 { 3
Normal Reentry
2. Re-entry: when the tachycardia is initiated by an ectopic

beat but sustained by a closed-loop or re-entry circuit. Most

dilas B yls Aaulgy saru asly @l 7yls digy LLall Miwum Jssul sale] 3

| tachyarrhythmias are due to re-entry. 0 o 2 Lo

sttt —— . , - v . — - - R R R R R R R R R R R R R R R RO



| A. Atrial fibrillation: ECG: mormal but
iIrregular QRS, there are no P waves but the
baseline may show irregular fibrillation waves.
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B. Ventricular fibrillation:
The effects of ventricular fibrillation:
the fibrillating atria, look like a qu

The fibrillating ventricles, like
Ivering "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 t

nan a few minutes iIs fatal. The

most common cause of sudden deat

Infarction 1s ventricular fibrillation.
often be stopped and converted to no

N In patients with myocardial

The ventricular fibrillation can

rmal sinus rhythm by mean of

electrical shock. The ECG changes: it shows waves of varying

frequency and amplitude. o=z n o
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B. VVentricular fibrillation
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L Anti-arrhythmic drugs:
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Classification of anti-arrhythmic drugs (Vaughan-Williams
classification):

Goal of therapy:

a. Therapy aims @to 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-orconductance) ot ice s mnnie —n ni e s as
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b. Therapeutic effects are achieved by:

Osodium- 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.
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d Anti-arrhythmic Drugs:
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Treatment of tachy-arrhythmias:

C I aSS I : sodium channel blockers

e. propafenone

a. Quinidine

b. Disopyramide

c. Lidocaine [ Xylocaine]
d. Flecainide
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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. Propranolol [Inderal],

b. Atenolol, e
c. Metoprolol

d. Bisoprolol

e. Sotalol

R R R R,



®

Class I11:
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Class Ill drugs prolong action potential duration and effective
refractory period. These drugs act by interfering with outward K
currents or slow inward Na currents.

- Amiodarone [Cordarone]:
a. Amiodarone Is structurally related to tthyroxine. It increases
refractoriness, and It also depresses sinus node automaticity and
slows conduction.
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Class 1V drugs:
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Mechanism sl dn Sl g s a5 gl ol sl o 1
a. Class 1V drugs selectively block L-type calcium channels.

b. These drugs prolong nodal conduction and ceffective
refractory period and have predominate actions In nodal tissues

- Verapamil [Calan,Isoptin]:
a. Verapamil is a phenylalkylamine that ‘blocks both activated
and inactivated slow calcium channels. ... .ocsu s
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L c Ventrlcular blgemmy (premature ventrlcular contractlon)
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Other anti-arrhythimic drugs: 1 e

v Digoxin: can control ventricular response in atrial flutter or
fibrillation.

o Digoxin toxiCity ...

« Extracardiac manifestations

- a.anorexia, nausea, vomiting - e

« b. Diarrhoea .

o Cardiac manifestations

a. Bradycardia %ﬁw e
b. Multiple ventricular ectopics (0 b L) 2330 oy 1 2
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“0Q Treatment of Brady-arrhythmia: .

L AOPIIe s o o s e e e e
a. Atropine blocks the effects of acetylcholine. It elevates sinus
rate and AV nodal and sinoatrial (SA) conduction velocity, and it
decreases refractory period. e el e
b. Atropine is used to treat bradyarrhythmias that accompany M.
2. Isoproterenol [Isuprel]

a. Isoproterenol 'stimulates B-adrenoceptors and dincreases heart
rate and contractility. BT 5535 Jiesosgs llos S6tis JoSonssl i
b. Isoproterenol Is used to maintain ‘adequate heart rate and
e e e
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