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1. Reentry arrhythmiak

Egy vezetd hurok jon lIétre egy réegioban
uni-directionalis block-kal, lassult
vezetéssel. A hurok vezetési ideje
hosszabb mint a leghosszabb refracter
periodus a blocktol proximalisan levo
regioban.

A hurkot alkoté myocardialis strukturaknak
lehet congenitalis vagy szerzett anatomiai
eltérése. Ezen arrhythmia fajtak
legismertebb formaja, amikor a sziv
kulonboz6 reszeit abnormalis palyak kotik
ossze elektromosan. Ez az alapja a
prae)excntatlos syndromaknak (WPW,
LGL).

Reflexio: nincsen igazi reentry Kor.
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2. Automacia zavarai

Az atrialis vagy ventricularis myocardium
megvaltozott normalis (pl. sinus brady- €s
tachycardia) vagy abnormalis (pl. pitvari és
kamrai tachycardiak bizonyos formai)
automaciaja kovetkeztében Iépnek fel
(ischaemia, falfeszilés, antiarrhythmias
szerek toxicus doézisai, laz, hormonalis
hatasok, stb.).
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3. Triggerelt aktivitas

Akkor fordul el§, ha az akcids potencialt ujabb depolarizacio
(utodepolarizacio: korai v. késdi) koveti. Egyetlen
utodepolarizacio is rapid ciklusu repetitiv uteseket generalhat
(magas catecholamin szint, szivizomseérulés, falfeszulés okozta
hypoxia, ioneltérések, QT nyUJto szerek, dlgltalls)

» Korai utodepolarizacio: ,torsades de pointes” polimorf kamrai
tachycardia ("long QT").

« Kesoi utodepolarizacio: digitalis intoxikacioban.



DIAGNOSZTIKA

- EKG (hosszabb futtatas):
gyakran nem diagnosztikus
- Holter monitorozds: 24 vagy [
Idénkent 72 oran tul
- Transztelefonikus EKG
- Echocardiographia: billentyd '
betegsegek, szivizom
betegsegek, uregmeretek, bal
kamra functio, stb.

- Ergometria: terhelésre jelentkez6 rhythmuszavarok, esetleges egyuttes
myocardialis ischaemia fennallasa

- Electrophysiologiai vizsgalatok: mindsitett esetekben, kulonosen, ha
felmerll a nem gyogyszeres kezelés (ablatio, implantalhato ‘_
cardioverter-defibrillator, pacemaker) lehet6sege \



RHYTHMUSZAVAROK FELOSZTASA

I SUPRAVENTRICULARIS
(ATRIALIS ES JUNCTIONALIS)
ARRHYTHMIAK

1. VENTRICULARIS
RHYTHMUSZAVAROK

IIl. AV VEZETESI ZAVAROK

V. VENTRICULARIS VEZETES| ZAVAROK
(SZARBLOCKOK)



|. SUPRAVENTRICULARIS (ATRIALIS ES
JUNCTIONALIS) ARRHYTHMIAK

1. Sinus rhythmuszavarok (bradycardia €s tachycardia,
arrhythmia, sinuscsomo betegség)

. Pitvari extrasystole

. Pitvari tachycardia

. Pitvarfibrillatio

5. Pitvari flutter

6. AV nodalis reentry tachycardia (AVNRT)

7. AV reciprok tachycardia (AVRT) accessoricus
nyalabbal (WPW, LGL)
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SUPRAVENTRICULARIS ARRHYTHMIAK (ESC’18)

Atrial tachycardias
Sinus tachycardias
Physiological sinus tachycardia
Inappropriate sinus tachycardia
Sinus node reentrant tachycardia
Focal atrial tachycardia
Multifocal atrial tachycardia
Macroreentrant atrial tachycardias
Cavotricuspid isthmus-dependent, counter-clockwise or clockwise (typical atrial flutter)

Mon-cavotricuspid isthmus-dependent, mitral isthmus-dependent, and other atypical
left or right atrial flutters

Atrioventricular junctional tachycardias
Atrioventricular nodal reentrant tachycardia
Typical
Atypical
MNon-paroxysmal junctional tachycardia
Focal junctional tachycardia
Other non-reentrant variants
Atrioventricular tachycardias
WPW syndrome and atrioventricular reentrant tachycardias
Concealed and other accessory pathways

The asymptomatic patient with ventricular preexcitation




[l. VENTRICULARIS RHYTHMUSZAVAROK

1. Kamral extrasystole
2. Kamrai tachycardia
3. Kamrafibrillatio

111. AV VEZETESI ZAVAROK

1. |. foku AV block
2. 1l. foku AV block

- Mobitz | (Wenckebach)
- Mobitz Il

3. lll. foku AV block

IV. VENTRICULARIS VEZETESI ZAVAROK (SZARBLOCKOK)

1. Jobb Tawara szar block
2. Bal Tawara szar block

3. Bal anterior haemiblock
4. Bal posterior haemiblock



SUPRAVENTRICULARIS ARRHYTHMIAK

Sinus bradycardia
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Pitvari extrasystole

Kezelés:

» Ritkan igenyel gyogyszeres
kezelést, kiveve ha nagyon
gyakori, multiform, kaotikus
formaban jelentkezik vagy
komoly haemodinamikal
kovetkezményekkel jar.

« Gyégyszerek: II, I/C, Il

’
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Pitvari tachycardia
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Pitvari flutter -

1D: 531691 2020-02-2 7
HR 7 Diagnosztikus Informéci6

Atrial flutter with 4:1 A-V block
gender related

P i
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Pitvari flutter - 4
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Pitvarfibrillatio tipusai

AF pattern Definition

First diagnosed AF that has not been diagnosed before, irrespective
AF of the duration of the arrhythmia or the presence
and severity of AF-related symptoms.

Paroxysmal AF Self-terminating, in most cases within 48 hours.
Some AF paroxysms may continue for up to 7 days.
AF episodes that are cardioverted within
7 days should be considered paroxysmal.

Persistent AF AF that lasts longer than 7 days, including episodes
that are terminated by cardioversion, either with
drugs or by direct current cardioversion, after
7 days or more.

Long-standing Continuous AF lasting for 2| year when it is decided
persistent AF to adopt a rhythm control strategy.

Permanent AF AF that is accepted by the patient (and physician).
Hence, rhythm control interventions are, by
definition, not pursued in patients with permanent
AF. Should a rhythm control strategy be adopted, the
arrhythmia would be re-classified as ‘long-standing
persistent AF,

P. Kirchhof et al., ESC Pocket Guidelines, 7, 2016.



Pitvarfibrillatio (és flutter)

A kezelés alapelvei:
1. Kamrai frekvencia kontrollja
2. Sinusrhythmus visszaallitasa (cardioversio-conversio)
3. Ismételt fellepes megel6zése
4. Embolisatio megel6zese

A kezelés ellentmondasa: cardioversio vagy szivfrekvencia szabalyozas
("rhythm versus rate")?

A dontés elott tisztazni kell az alabbiakat:
- Milyen tipusu a pitvarfibrillatio (Ujkeletd, visszatérd, stb.)?
- Mennyi ideje all fenn a rhythmuszavar?
- Cardialis vagy noncardialis eredett?
- Van-e strukturalis szivbetegseg?
- Milyen a bal kamra functio, milyenek az Uregmeéretek?

- Van-e thromboembolias el6zmeny illetve alkalmazhato-e
anticoagulans kezelés?



Acut cardioversio:

- Mindazon esetekben, amikor a pitvarfibrillatio kovetkezményekent
sulyos angina pectoris vagy haemodinamikai katasztrofa lép fel.

- A valasztando modszer ilyenkor altalaban az elektromos cardioversio.

Electiv cardioversio:

- Amikor nem all fenn acut beavatkozast igenyl6 allapot. llyenkor
megvalaszthaté az optimalis modszer és idopont.

- Koral cardioversio:
- 48 oran beluli esetek sorolandodk ide.
- Anticoagulatio riziko6 stratifikacio alapjan.

- Tervezett cardioversio:

- 48 oran tuli fennallas eseten.

- 4 hetes therapias szintl anticoagulalas (OAC-NOAC) javasolt, majd
utana lehet elvégezni az electiv cardioversiot. Ezt kovetben ujabb

3-4 hetes anticoagulatio mindenképpen indokolt, majd riziké stratifikacio
alapjan.

- TEE elvégzése (intracardialis emboliaforras kizarasa) esetén lehet6ség

van a 4 hetes anticoagulatio mell6zesere, de heparin adasa ekkor is
javasolt. Utana szintén riziko stratifikacié alapjan anticoagulatio!



Akut szivirekvencia kontroll

Outline of rate control therapy
|

v v v v

First choice therapy
in patients with no restoring SR
or minor symptoms outweigh benefits

‘

* Lenient rate control
* Heart rate <110 bpm (12 lead ECG)

v

* Symptoms or deterioration of
LV function or CRT (CRT-P or CRT-D)

‘

* Lower heart rate: aim heart rate <80 bpm (12 lead ECG)

* Lower heart rate in CRT aimed at continuous biventricular pacing

* Assess heart rate during exercise: gradual increase of heart rate: heart rate <110 bpm at
25% duration of maximal exercise time

* In CRT patients: assess continuous biventricular pacing during exercise

* Perform 24 hour Holter monitoring for safety

v

Consider rhythm control or AVN ablation if symptoms
or deterioration of LV function / tachycardiomyopathy persist or
when continuous biventricular pacing in CRT is not achieved

Background therapy Therapy when risks

in all AF patients

Therapy after failure of
rhythm control

5

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation



Szivirekvencia kontroll - gyogyszerek

Choice of drugs for rate control
L3

Assess comorbidities

T T T T
None or Hypertension or HFrEF Severe COPD Preexcited AF/AFL
HFpEF or Asthma +

l l Ablation
15t Line treatment:
- Beta-blocker or Ist line treatment: Ist line treatment:
- NDCC Beta-blocker NDCC
+ ¥ ¥
Clinical reassessment®
L v v
Suboptimal rate control (resting heart rate >110 bpm), worsening of symptoms or quality of life?
| I ] ] [
No Yes No Yes No
¥ ¥ ¥
Continue: Continue; Continue;

+ Beta-blocker or Beta-blocker NDCC
-NDCC

Consider 2nd line treatment: Consider 2nd line treatment: Consider 2nd line treatment:
» Digoxin/digitoxin and/ or » Beta-blocker and/ or + NDCC and/ or
* Beta-blocker and/ or® + Digoxin/ digitoxin and/ or » Digoxin or Digitoxin
«NDCC * Amiodarone
+ L 4 ¥
Suboptimal rate control (resting heart rate >110 bpm), worsening of symptoms or quality of life?
I T T 1 1 I
No Yes No Yes No Yes
¥ \ 4 ]
Continue: Continue: Continue:
+ Digoxin/digitoxin and/ or Beta-blocker and/ or NDCC and/ or
* Beta-blocker and/ or® Digoxin/ digitoxin and/ or Digoxin or Digitoxin
- NDCC Amiodarone

AClinical r

Consider 3rd line treatment:
Consider combination of three drugs or evaluation for CRT-P, CRT-D or pacemaker implantation and atrioventricular node ablation

lia.

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation




Ritmus kontroll

Rhythm control strategy to reduce AF related symptoms - improve QoL
Confirm: Stroke prevention; Rate control; Cardiovascular risk reduction (comprehensive cardiovascular prophylactic
therapy - upstream therapy, including lifestyle and sleep apnoea management)

v

Evaluate if symptoms are present

I I
Symptoms absent Symptoms present

¥ h 4
Exclude unconscious adaptation to reduced physical capacity L Symptoms
T L) T
¥ Symptoms not AF Symptoms are AF  Unclear if AF related
related related l

&

Restore SR by cardioversion to evaluate symptoms®

¥

Symptoms are AF related ‘ . v : :
Consider rate control * Restore SR by cardioversion

to evaluate symptoms?®
» Holter if paroxysmal AF to
assess relation to AF episode
¥
Symptoms are AF related
Y *
Assess factors favouring rhythm-control:

- Younger age
* 1# AF episode or short history
- Tachycardia-mediated cardiomyopathy
* Normal - moderate increased LAV / atrial conduction delay (limited atrial remodeling)
* No or few comorbidities / heart disease
* Rate control difficult to achieve
« AF precipitated by a temporary event (acute iliness)
* Patient's choice
1 |
Non-favouring factors prevailing Favouring factors prevailing
¥ ¥
» Agsess if risk factors for AF can be modified Rhythm control:
» Consider referral to EP specialist AAD

l PVI
In selected patients:
Re-assess risk factors Surgical ablation or Thoracoscopic ablation

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation



Hosszutavu ritmus kontroll

Indication for long-term rhythm control therapy
v

Assess and treat risk factors & co-morbidities
ACEIl, ARB, MRA, statin in patients with risk factors, LVH or LV dysfunction

(lla)

| |
None or minimal signs of CAD, HFpEF, significant HFrEF
structural heart disease valvular disease

\d v \

Patient choice
l I |

! ! ! ! '

* Dronedarone (lA) * Amiodarone (lA) — ¢ Amiodarone (lA) Catheter
. o T . Ay atheter A ablation
Flecainide  (IA) Catheter Dronedarone /(IA) ablation .

* Propafenone (1A) ablation | '« Sotalol (IIbA)

*» Sotalol (llbA)
l In case of | In case of In case of
rer.:urrent recurrent —— recurrent ——

AF

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation



Pitvarfibrillatio gyogyszeres kezeléese

Gyogyszer Conversio Prevenc. Frekv. csokk. Neg. inotr.
(Chinidin) ++ ++ - +0
Propafenon ++ ++ i +
Amiodaron +++ +++ ++ 0
Sotalol +++ ++ ++ ++
Dronedaron ++ ++ + +
Metoprolol + + ++ ++
Verapamil 0 0 ++ ++

Digoxin 0 0 ++ -



ESC 2012 guideline: a stroke és verzési riziko

felmeérésére
CHA,DS,-VASc HAS-BLED

Bleeding Risk

Stroke Risk Factor Score Factor

Stroke Risk Factor Score

: Congestive Heart Hypertension
Congestive Heart Failure / LV

Failure Dysfunction Abngrmol renal or liver
function (1 pt. each)

Hypertension Hypertension Stroke

Age (> 75 years) Age (> 75 years) Bleeding

Diabetes Diabetes
Labile INRs

Prior Stroke / TIA

Prior Stroke / TIA / 2 Eiderly (age > 65 years)
Max Score thrombo-embolism

Drugs or alcohol (1pt.
each)

Vascular Disease!

Max Score

Age 65-74

Sex Category
(female)

Max Score

Note: 1) Prior myocardial infarction, peripheral artery disease, aortic plaque
Source: ESC Guidelines for the Management of Atrial Fibrillation, European Heart Journal 2010




Stroke prevencio PF-ban

Patient with Atrial Fibrillation; Eligible for Oral Anticoagulation
v

AF patients with prosthetic mechanical heart valves or moderate-severe mitral stenosis?

i i
No Yes

¥ ¥

Step 1 Identify low-risk patients VKA with high time in
therapeutic range
l (target INR range depends
on type of

Low stroke risk? valve lesion or prosthesis)

(CHA,DS,-WASc score: 0in males 1 in females)
T

I
Mo Yes
¥ ¥
Step 2 No antithrombaotic
Consider stroke prevention (ie. OAC) in all AF patients with treatment
CHA,DS;-VASC 21 (male) or 22 (female)
Address modifiable bleeding risk factors in all AF patients.
Calculate the HAS-BLED score.
If HAS-BLED =3, address the modifiable bleeding risk factors
and ‘flag up’ patient for regular review and follow-up.
High bleeding risk scores should not be used
as a reason 1o withhold OAC

¥
CHADS,-VASC

[ [
=1 (male) or =2 (female) =2 (male) or 23 (female)
b4 ¥
OAC should be considered OAC is recommended
(Class lla)
L4 v
Step 3 Begin NOAC (or VKA with high time
in therapeutic range®)
MNOACs generally recommended
as first line therapy for OAC

@ESC 2020

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation



AV - CSOMOT ES JARULEKOS KOTEGET ERINTO
SUPRAVENTRICULARIS TACHYCARDIAK ES
KEZELESUK - 1

AV nodalis reentry tachycardia (AVNRT)
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Vezetéknév, keresztnév Rédling, Matyas Zoltan Szoletett. 1954.12.17. Datum 2020.02.25.
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WOLFF-PARKINSON-WHITE SYNDROME (FALSE BUNDLE-BRANCH BLOCK

AV reciprok
tachycardia (AVRT)
accessoricus
nyalabbal

SN

1660 WOLFF-PARKINSON-WHITE SYNDROME




Wolf-Parkinson-White szindroma
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AV - CSOMOT ES JARULEKOS KOTEGET ERINTO
SUPRAVENTRICULARIS (keskeny QRS)
TACHYCARDIAK ES KEZELESUK - 2

Fontos a rhythmuszavar tipusanak megallapitasa. Ehhez segitseget
nyujthatnak a vagus mandverek illetve az adenosin-teszt.

Kezelés (paroxysmus megszuntetése illetve profilaxis):
- Vagus mandverek (carotis sinus massage, Valsalva)
- Adenosin (gyors hatas, gyors felezeési id6)
- IV - Verapamil (nem adhato szeles QRS komplexus esetén!)

- 1l - Metoprolol, Esmolol

- Elektromos cardioversio: ha a gyogyszeres kezelés sikertelen, ill.
hemodinamikailag instabil a beteg

- Ablatio



SVT formak

Typical AVNRT Orthodromic AVRT Atypical AVNRT C
with LBBB aberration due to atriofascicular AP

D. G. Katritsis et al. Eur Heart J, 39, 1442, 2018.






