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LARDIAC DYSRHYTHMIA
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PHASES OF THE CARDIAC
ACTION POTENTIAL

m Phase 0 - rapid depolarization phase - Na* channels
'# Phase 1 - K* and CI channels
m Phase 2 - ,plateau” - Ca2* channels

m Phase 3 - rapid repolarisation - K* channels

m Phase 4 - resting potential (diastole) - K* channels,
3Na*-2K*-ATPase, Ca**-ATPase, 3Na*-1Ca?*-exchanger
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Atrial Depolarization




Ventricular Depolarization
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Abb. 3.5 Normales EKG.

Abb. 3.6 Vorhof- und Ventrikelerregung und die Entsprechung im
EKG. Einzelheiten siehe im Text.,
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NORMAL AXIS
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Left axis deviation (LAD)
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Right axis deviation (RAD)
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Rhythm Analy5|s .

« Step 1. Calculate rate.
« Step 2: Determine regularity.
» Step 3. Assess the P waves.

» Step 4: Determine PR interval.

- » Step 5: Determine QRS duration. .
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Step 1: Calculate Rate
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Step 2: Determine regularity
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Determine regularity
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Step 3: Assess the P waves
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Assess the P waves
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Step 4: Determine PR interval
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Determine PR interval




Determine PR interval
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Step 5: Determine QRS duration
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Determine QRS duration
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Determine QRS duration
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* Rate 90-95 bpm
* Regularity Regular

e P waves Normal

* PR interval 0.12s

* QRS duration 0.08 s

. Interpretation? NSR .




Normal Sinus Rhythm
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Normal Sinus Rhythm
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Normal Sinus Rhythm




oo 3T il e
m Ischemia, acidosis - coronary artery disease
® Jon disbalance - hypo-/hyperkalaemia...
m Heart diseases - myocarditis, cardiomyopathies
® Autonomic nervous system dysbalance
® Thyroid diseases - hypo-/hyperthyreosis
® Toxins and drugs - caffeine, digitalis
® Other diseases - anaemia

® Genetic mutation

. m Age i




(0 | o B0
B Increased automaticity

- Increased normal automaticity (in SA node)
- Abnormal automaticity (ectopic focus)

m Triggerd activity
- Early afterdepolarization
- Delayed afterdepolarization

u Reentry



INCREASED AUTOMATICITY
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INCREASED AUTOMATICITY

SA node automaticity
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REENTRY

m Circulation of the impulse




REENTRY

Wolff-Parkinson-White

Normal sinus rhythm
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Mechanism
= Disorders of impulse generation
= Disorders of impulse conduction

= Combined ;y
Site of origin -
= Supraventricular = 9

Sinus f -
Atrial - )
Junctional f !

= Ventricular

Rate
= Tachycardia

I = Bradycardia '




INHERITED ARRHYTMIAS

Long Q

syndrome

= Mutations (AD) of ion channels (K*, Na*, Ca?*) genes
m Ventricular extra beats, ventricular tachycardia
m Unconsciousness, synkope, ventricular fibrilation, sudden

death

m SADH — sudden arrhytmia A A

death syndrome

Normal QT interval

,_A_AJA

Prolonged or abnormal QT interval




SIGNS

m Electrical
— Changes in the ECG

m Haemodynamic

— Decreased preload

— Decreased minute heart output
m Clinical

— Syncope

— Palpitation

| — Sudden cardiac death




DISORDERS OF IMPULSE
GENERATION




SINUS ARRHYTHMIAS

Sinus tachycardia L
rate > 100 bites/min.
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Sinus bradycardia
rate < 60 bites/min.
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Sinus Arrhythmias

Premature sinus contraction (Sinus extra beat)

__ |
“» Sinus arrhytmia, VH_L'L—;J“::’
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I i

BN

% Sick sinus syndrome! " FEEETEHEITTEED
LS U ¢ youdd ¢ g5 3995 (5 slowd 61

. MR G N
% Sinus arrest e




nus syndrome

S1

Sick




Sinus arrest




: - Sinus Arrest

'Rhythm - Irregular—the pause is of undetermined length
!-'L.;_:-‘f’ (more than one PQRST complex is omitted) and is not the
2 ' same distance as other P-P intervals

3 3
...........................

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

Sinus Exit Block

Rhythm - Irregular due to the pause's caused by the SA
block—the pause is the same as (or an exact multiple of) the
distance between two other P-P intervals




Atrial arrhythmias

Premature atrial contraction (extra beat)

< Atrial rhythm o

T
» Atrial (supraventricular) tach

C

ardia

y

o+ Atrial flutter

«» Atrial fibrillation
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Atrial fibrillation
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Junctional arrhythmias

Premature junctional contraction (extra beat)

% Junctional rhythm




Junctional rhythm
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Ventricular arrhythmias

“* Premature ventricularr contractlon (extra beat)

«» Polymorphic ventricular tachvcardla S -

¢ Ventricular fibrillation
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Ventricular fibrillation




DISORDERS OF IMPULSE
CONDUCTION




Heart blocks (AV blocks)
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“* 1st degree

<+ 2nd degree
type 1 (Mobitz I, Wenckenbach)

type 2 (Mobitz II)

% 3rd degree




Type 1 (Mobitz I, Wenckenbach)
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3rd degree heart block




Left bundle branch block
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Wolff-Parkinson-White syndrome

Delta wave
Short PR %
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(Sinus bradycardia )
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(Sinus tachycardia)
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Respiratory Sinus Dysrhythmia
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(Wandering pacemaker)
wgw 5 gl g Cuns! [

(( SA Arrest & SA block)
alow) v gl P ki [

(Sick sinus syndrome)



S 300 sluio b (sl (0w y o

Sd v y99) Yl o [

( PAC:Premature atrial complex)
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(AF:Atrial Fibrillation)
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Sinus Bradycardia
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« Rate < 60 bpm
« Regularity Regular

« P waves Normal
PR interval 0.12s
QRS duration 0.08 s

. BPM 60 j yoS a8 gw USA 0 35 Lo b plio OLL o .




o o (SO H5 g0l Jhe

(S0P g ¥

&1 st (g 15 i Sl Agfludly ygilo 65t S 20
coee 3 559 ol €Ty g1 33926

‘FOJUM ’:’

ICP il 330 <

SHgmogsd 15

N )IS [ M' X

SA o5 jlow




v g (5045 (501 9 pidls

M8 09 (49 ¢ S {0y

S WO £ > S pundlSo b (ol 03 (g 39 SO P O 590 48
30 390 i b 4O

09> ylis ot

b 30 9 O g Cuwgy

Qoo ddd O 9O

395w JWs

YY) 3 9#




W o (5940 (g8 9 o yo

low il {Swolisd 9o Camd g LI oy G

S Aoy Js ol g 25

(2-20 mcg/min) Jgig ¥ g 31 é o g0 g 10 <

P55 o ¥ 55100 S5 B3 BGY o i(pF oo 1 6+/0) gl Ecmg 3T

o Y gb o yd 49 (0910 b CEg0 a0 ud



o g (931 (501 9 40 (53l 3 b 30

B HUpo g 93 JUd ogaty s 39 9 B 3T slow pglie vl
SAO“uﬂﬁ‘ﬂélﬁ,,'éah’)é)édég‘sﬂ)ﬁ DX
ceee 9 10910 (31 Mo 4O LB g o J S

Qs | 3055 1l O g0 40



Sinus Tachycardia
St ek o e e

Sl Sl ke
e Rate 100-160 bpm

e Regularity Regular

e P waves Normal

e PR interval 0.12s

. ~ * QRS duration 0.08 s .
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Respiratory Sinus Dysrhythmia

NI AN

= Inspiration T = Expiration -
* Rate gYe

* Regularity Irregular

e P waves Normal

e PR interval 0.12s

. * QRS duration 0.08 s .
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Wandering Atrial Pacemaker

bt

Rhythm May be irregular
Rate Normal (60-100 bpm)

P Wave gt © 310 g JSW

PR Interval o
QRS Normal (0.06-0.10 sec)

T wave normal. If heart rate exceeds 100 bpm, then rhythm may

.Notes be multifocal atrial tachycardia (MAP) A
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Exit Block-SA Block
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1l b Ao ) o O pan b po W36 Aol Exit block LSA b 4o
dguw 0 ouwoll Sinus arrest wild (o Aol | Zumo O paw ¢ 4y
Sinus Arrest

Rhythm - Irregular—the pause is of undetermined length
(more than one PQRST complex is omitted) and is not the
same distance as other P-P intervals

AL L }—« L~
Sinus Exit Block
Rhythm - Irregular due to the pause's caused by the SA

block—the pause is the same as (or an exact multiple of) the
distance between two other P-P intervals




Sick sinus syndrome SSS: ylow (v giw £ g

* Rate gy
* Regularity Irregular

e P waves Proe
e PR interval o 3wl 4 gaiio

* QRS duration 0.08 s
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Paroxysmal Supraventricular
Tachycardia (PSVT)

Rhythm Regular

Rate Fast (150-250 bpm)

P Wave Sgu o PN T Z 90 b AL (owgimw P T 90 b Ogliio (g JSumod
PR Interval Normal (0.12 sec)

QRS Normal (.10 sec)

iNotes Wb gaseinol ol (S P_R ALaEI




PAT Jke

ver § SIS 65 w20 Jolgs & paro
o g ST OIS o

S g (i yowi]

ol s 430 b 5 low ¥

S oS!

Mg 5y 9

oS 9590 1) Cano gowno <3¢

YY) 9 ’:’




PAT pide

‘gﬁoéasﬁuﬁbwjgﬁdlﬁb‘ft:u}hé

. & *
o gmb e
. ?

Qo A O 9O *%°




PAT ulﬂ 49

S 4oy Jolgs lo o 9 THol b § ol 00 (49 B> <&
Swoliadgod W JHS1 O 590 90 805559930, Sgw
1ludlg 9ilo ciig J5' (v gimw slubo Slg S 205 <

ver § (oS 9599 (S0l g 6052 39987 {09918 (sloyo ¥
(gl SSwo e ¥

L Hloyd plw 4 (DS Ewl pus £y 55990, Sgw

T —



Atrial Flutter
(F gg0) o 58 bl G5l eliio b iy 338 (69,15 SS'6

Rhythm Regular or irregular

Rate Fast (250-350 bpm) for Atrial, but ventricular rate is often
slower

P Wave (F Z1901) 41038 JSW& 4 ousis BB o8

PR Interval Not measureable

QRS Normal (0.06-0.10 sec)

Notes
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Atrial Fibrillation

Rhythm
Rate
P Wave

PR Interval

QRS

Irregular

Very fast (> 350 bpm) for Atrial, but ventricular rate may
be slow, normal or fast

Absent - erratic waves are present

Absent ouis BB pé

Normal but may be widened if there are conduction

delays
SRS AT g plaol (S S b Cudlad
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Premature Junctional

Complex
Rhythm Regular with premature beats
Rate The underlying rate
P Wave i ©90 43 T 3108 g (i) > b e 51 S

PR Interval olgS b 3929 pus
ORS Normal (0.06-0.10 sec)




Accelerated Junctional

Rhythm
Rhythm Regular
Rate Normal (60-100 bpm)
P Wave o &390 4 T 51 a9 (SBe) (> b oS’ 31 L3

PR Interval Not measurable
QRS Normal (0.06-0.10 sec)

Notes




Junctional Tachycardia

Rhythm Regular
Rate Fast (100-180 bpm)

P Wave Ao © 590 4 T 1 am) g () oo b GulleS 1 3

PR Interval Absent or short
QRS Normal (0.06-0.10 sec)
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(PVC) g 3993 gl o [
Premature ventricular complex
(PVT) o sl oo 59,650 [
Paroxismalventricular tachycardia
(VE) i gy pod [

ventricular Fibrillation

b gl [

Ventricular Flatter



Premature Ventricular
Complex Quadrigeminy

Rhythm
Rate

P Wave

PR Interval
QRS

Notes

Irregular
The underlying rate
Absent

Not measurable

Wide (> 0.10 sec), bizarre appearance

PVC appears every fourth beat




Premature Ventricular
Complex Bigeminy

Rhythm
Rate

P Wave

PR Interval
ORS

Notes

Irregular

The underlying rate

Absent

Not measurable

Wide (> 0.10 sec), bizarre appearance

PVC appears every second beat




Ventricular Tachycardia

Monomorphic
Rhythm Regular
Rate Fast (100-250 bpm)
P Wave Absent
PR Interval Not measurable
ORS Wide (>0.10 sec), bizarre looking
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Ventricular Tachycardia
Torsade de Pointes

Rhythm
Rate

P Wave

PR Interval
QRS

Irregular

Fast (200-250 bpm)
Absent

Not measurable

Wide (>0.10 sec), bizarre looking
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Ventricular Fibrillation

Rhythm plwol

Rate e Wt
P Wave CPIRY

PR Interval &,lw

Wide (>0.10 sec), bizarre looking
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Ventricular Fibrillation

SA node —0 L_/_)

AV node

Bundle of HIS
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Hyperkalemia
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SB & RBBB

V4

V5:




SA Block & RBBB







