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ECG (Willem Einthoven 1893)




ECG - Ilimb leads




ECG- precordial leads
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Arrytimiasdevelopment

« AUTOMATICITY

« TRIGGERED ACTIVITY

 REENTRY




Automaticity

Abnormal Acceleration of Phase 4

Fogoros, Electrophysiologic Testing. 3™ ed. Blackwell Scientific 1999 16.



Triggered
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Early Afterpolarization

A
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Dalayed ANMlaerpolarization
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Fogoros: Electrophysiologic Testing. 39 ed. Blackwel Scientific 1599; 158.




Basic principle of reentry




NORINVAaSIVE asSESSMeEntGhiannyinmias

* History
« ECG

* Holter monitoring

* Long FU ECG recorders (R — test. Rhythm card)
* ILR - REVEAL




Noenrmyasive arrhythmia assessment
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InVasive assessment of;arrhythmias




Catheter Placement

CS prox
CS mid
CS distal %







iireatment

Medication

Radiofrequency ablation

Pacemaker




llaChyaryinmias

« SV -arrhythmias
A Fib., A Flu., Atr. Tach, AVNRT, AVRT

* Ventricular arrhythmias
Ventricular tachycardia (120-230/min)

Fast ventricular tachycardia ( >230/min )

Ventricular fibrillation




Suoraveniricular
arrnyinrmizas



OCCUrreEnce deEPENdS GNithe age andicandiac diISEase

B WPW
B AFL
LJAVNRT
OAT

<20 yrs
64

B WPW
B AFL
LAVNRT
OAT

> 60 yrs
18




History - childhood
Abrupt start/stop

Tendon of Todaro

_ Coronary Sinus
F 120-220/min Ostium
Vagal manouevres Fast AV Nodal
Female
FI’OQ =1gh Compact AY Node

Valve
Annulus

Slow AV Nodal
Pathway




Vagal man.
Adenosin - 12-24mg i.v.

Verapamil - 5-10mg i.v. L |
Metoprolol - 5mg i.v. e
RFA of slow pathway s
Verapamil

BB




RadIGIrEqUENCY ab] alion =REA

Special catether creating endocardial tissue heating

causing local necrosis and damage of contact place.

Conatct place - arrhythmic focus, accessory pathway,

arrhythmogenic substrate
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CS prox
CS mid
CS distal
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Dol Wave




Delta wave in WPW syndrom
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Preexcitation with risk ofi SE€D

* In patients with AP fast

conduction

« During Afl, or AFib
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AVRT Left Free Wall

« Transseptal
approach to LV

« Catheter positioned
along rim of mitral
annulus




Typical Flutter
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Spousténi - ektopicka aktivita z
plicnich zil

UdrZovani - reentry okruhy v levé sini
BU

Anatomické
struktury
Leva sin

;s w7

Mechanismy

Ektopicka
aktivita
Rotory



Population - 0,95% \ADY,
Patients > 80 - 9,0%
Remodellation: electric

contractile

structural

2 X higher mortality in AF x
S.R.




Atrial fibrillation




Atrial fibrilation

Normal electrical pathways Abnormal electrical pathways :




paroxysmalni formy
symptomatické formy

mladsi pacienti (< 65 let)
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Digoxin
Betablokatory
CAA
Propafenon
Sotalol
Amiodaron
Dronedaron?!

1D:476113

HR:0 HM 258m/s
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MRI image of LA with PW




RFA x Cryoablation




3DrmappIing

Bipolar

Auto Freeze Freeze

Volume' 16428 2 Caudal: 51°










-" m‘rherapy Patient

Balloon Status Thawing

Arctic Front® ADV28

Temperature
Proximal Inner

Balloon

CryoTherapy

Balloon Status

Arctic Front® ADV28
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Temperature (°C)
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Lown PVEs classification

1

llla
b
IVa
Vb

without PVCs

<30 PVCs / hour

> 30 PVCs / hour

PVCs of multiple origin
bigeminal, trigeminal PVCs

couplets, triplets

NSVT, Ssustained VT, ventricular fibrillation




RISk classification

* Benign
(PVCs up to NSVT without organic disease, or CHF)

* Potentially malignant
(NSVT —in presence of CHF, CAD, DCMP)

* Malignant
(ventricular tachycardia, ventricular fibrillation)
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Sudden cardiac death

Natural death due to cardiac causes with abrupt loss of
consciousness within one hour of the onset of acute symptoms.

Preexisting heart disease may be known, but time and mode of

death are unexpected.




Epidemiology

O USA SCD /year: 200.000 — 450.000

O World / year: 3.000.000 with estimated survival 1%

4 3% CAD and 80% SCD is due to malignant arrhythmias
0 Symptomatic HF: 20-25% risk of death in 2,5 years

1 50% deaths in CHFS is due to VT and VF

Cobb LA., et. al. JAMA 2002

Cannom DS. J Cardiovasc Electrophysiol 2005
Huikuri - N Engl J Med 2001




Patients Without Event (%)

CAST | — Prognosis of Post-MI Patients
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80

91

182

273

364 455

Placebo (n = 743)

“.. Encainide or Flecainide

(n = 755)



Proportion event-free

SWORD - Survival with d-sotalol vs. Placebo

0.98 7

0.96 7

0.94 —

0.92 —

0.90

0.88

Placebo
d-sotalol

P = 0.006




CAMIAT Results

Non-arrhythmic deaths All-cause mortality
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P=0.72 P=0.130

Cumulative risk (%)




Probability of surviving

EMIAT Results — All Cause Mortality

By group and ejection fraction

1.00—

0.95

0.90—

0.857

0.80

0.75—

EF 31-40%

EF < 30%

Probability of surviving

By group
1.00—
0.95—
0.90—
0.85—7
0.8077 — Amiodarone
— - Placebo

0.75—

P=0.96




BB and SCD

Metaanalyses with BB after Ml showed RR reduction 30-50%
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Follow-up, years



ICD history

« 1899 - Prevost + Battelli terminated VF in dogs by the DC discharge
« 1930 - Electric current influence on heart may induce / terminate VF
1931 — White P.D. ,,...a condition of little importance so far as we know now*

1947 — Claude Beck 1. succ. Defibrillation in human during the thorax
operation

« 1970 - Mirowski automatic standby defibrillator in animals
« 1980 — Mirowski ICD first 3 patients

Stored EGM Report N .
[ Model: V-145 Serial #: 25 mmisec
|EGM2:__0-32sccs _Summary: Sinus after Fib i Resolusion: Nominal

? J\,,,Jx,J\_JJFJj,/fL,{,, L
. | | R I R | | i |

Episode Date/Time: 2204

Medtronic Implantable Defibrillators (1989-2000)
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ICD therapy

Medtronic Implantable Defibrillators (1989-2000)

R
:_Sinus after Fib diagnosis
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Arrnythmic episode from ICD memory
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Secondary prevention studies




VialighantVenthicularsarndiis

e Sustained VT, FVT
 Ventricular fibrillation

 Risk SCD after CPR -in 1 year 40 - 55%

« Therapy - NECESSARY!!, Antiarrhythmics,

revascularization, ICD




INCIDENCE / number. ofi SCDs

cela populace
multirizkio

koronarni pr.

<35 %
KT/FK
komp.
| . . , / | A A A .
0 10 7| D 0 0 100 200 30 400
incidence %/ rok podet pfihod x 1000

Myerburg et al., Circulation, 1998



Primary prevention studies

MADIT MUSTT MADITII
% pacientn | W4pacientu | 1232 pacientu
ledovani2m | sledovani 9m | sledovini 20m
4% redukee CM | 55% redukee CM | 31% redukce CM

Moss. N Engl J Med 1996
Buxton. N Engl J Med 1999
Moss. N Engl J Med 2002




CADpatients=inclusionicrtenea

Vstupni kriteria MADIT |MUSTT | MADIT Il
ICHS po IM X X X
EF LK <35% <40% <30%
NSKT X X
Induc. KT pri EPS X X
Nesupresibilni KT X




SCD HeFT

2.521 patients

70% NYHA Il, 30% NYHA Il
LVEF < 35%

52% CAD, 48% DCMP

Placebo x Amiodaron x ICD therapy

Follow — up: 40,8 months

Mortality by Intention-to-treat

Hazard Ratio (97.5% Cl) P Value
Amiodarona vs. placebo 1.06 (0.86-1.30) 053
|CD therapy vs. plicebo 0.77 (0.62-0.96) 0.007
Lom Placabo
s-~(244 deaths; 5yr event rate, 0.361)
034 1CD tharapy
Amiodarone J,.J (182 deaths; 5yr event rate, 0.289)
& (240 deaths; b-yr event rate, 0.340| £
o / L
£ 02 A
e
7
£ e 23% Relative
z o
i o e Reduction in All Cause
' ' Mortality For ICD
Therapy (p-value 0.007)
B T
12 24 36 48 60
Months of Follow-up
Bardy GH, Lee KL, Mark DB, et al. Amiod orani i -defibrillator for congestive heart

failure. N Engl. J Med. 2005; 352:225-237. © 2005 Massachusetts Medical Society. All rights reserved.




COMPANION

1520 patients NYHA lll, IV, CAD, DCMP, SR, QRS > 120 ms, LVEF < 35%
randomized 1:2:2 - OPT, OPT+CRT, OPT+CRT-D

Total mortality CRT -24%, CRT/ICD - 36%

36% reduction of mortality in CRT =D group !




Number needed to treat to save 1 life during 5 years
ICD longevity

EE_ LR

MADIT |

MUSTT o1 36 2,8
MADIT i 16 6,3
COMPANION 34 2,9
DEFINITE 12 8,3
SCD-HeFT 8 12,5




Risk factors increasing nonarrhythmic mortality

Patients with low profit from PP ICD  Patients with high profit from PP ICD
female male

age > 70 years age < 70 years

renal failure QRS > 120ms

NYHA I, IV NYHA 11,1

MTWA negative
LVEF> 35%




Congenital VD (TCPC)
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SQ ICD




Anrythmiastreatment

* AA, RFA, no Tx for SV arrhytmias

» |ICD for ventricular tachycardias




