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Case Report 

• Female, 17 years 

• No previous illness 

• Slight dizziness at rest 

• Paroxysmal palpitations felt 



Deutsches Herzzentrum München 

Questions: 
• Diagnosis? 

• Responsible  

   for symptoms? 

• Treatment? 

Teenager with dizziness and palpitations 
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Aim of the presentation 

Overview of frequent and  

clinically relevant arrhythmias: 

 

• Extrasystole 

• Supraventricular tachycardia 

• Ventricular tachycardia 
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Basics 

Normal conduction Normal ECG 
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Basics 

 

 

12 standard leads  

     Einthoven     Goldberger       Wilson 

        I,II,III  aVR, aVL, aVF        V1-6 

http://www.onmeda.de/arztbesuch/untersuchung_behandlung/ekg.html?gfx=3
http://www.onmeda.de/arztbesuch/untersuchung_behandlung/ekg.html?gfx=4
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Domains of ECG 

• Myocardial ischemia 

• Arrhythmia 
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Evaluation of ECG for disorders  

Rhythm and heart rate 
• Rhythm regular or irregular? 

• Heart rate for age:  too slow? too fast? 
 

QRS duration and morphology 

•  QRS duration normal or prolonged for age? 

•  Morphology of QRS complex? 
 

P wave morphology and 

relation to QRS complex 
•  P-waves visible? 

•  Normal morphology? 

•  How related to QRS complex?    
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Extrasystole 

• Supraventricular (SVES) 

• Ventricular           (VES) 
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Supraventricular Extrasystole 
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Supraventricular Extrasystole (SVES) 
 

   ECG – Criteria 
– P-wave premature 

– P- wave deformed 

– short PQ-interval 

– normal QRS complex 
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Origin of  SVES 

Sinus extrasystole 

Atrial extrasystole 

“upper”  AV-Extrasystole 

“middle” AV-Extrasystole 

“lower”  AV-Extrasystole 
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SVES 
Supraventrikuläre Extrasystolen

Der Begriff supraventrikuläre Extrasystole sagt aus, daß
ein Extraschlag vorliegt, der oberhalb des Ventrikels
entsteht (Supra = über). Als Quelle kommen Vorhöfe und
die Umgebung des AV- Knotens in Frage. Einzelne
Schläge sind harmlos, kommen auch bei Herzgesunden
vor. Bei entsprechender Veranlagung können Tachy-
kardien ausgelöst werden.
Supraventrikuläre Extrasystolen aus den Lungenvenen
können Vorhofflimmern auslösen, das kann heutzutage
durch Ablation behandelt werden. Das Verfahren heißt
Pulmonalvenenisolation (PVI).

1

2

Beschreibung

Grundrhythmus Sinusrhythmus mit normaler Überleitung, schmalen QRS-
Komplexen

Vorzeitig einfallende Schläge im oberen Beispiel mit P-Welle, im unteren Beispiel
ohne sichtbare P-Welle, jeweils gefolgt von einem normalen schmalen QRS-Komplex

Erklärung/
Besonderheiten

Supraventrikuläre Extrasystolen sind vorzeitig einfallende Erregungen aus dem
Sinusknoten(selten), der Vorhöfe, dem AV-Knoten oder dem His-Bündel.

Supraventrikuläre Extrasystolen aus der Nähe des Sinusknoten haben ein kaum
unterschiedliches P.

Supraventrikuläre Extrasystolen aus dem Bereich des AV-Knotens haben bei
retrograder Vorhofdepolarisation ein dem QRS-Komplex vorangehendes oder darin
untergehendes negatives P.

Supraventrikuläre Extrasystolen aus dem Bereich des His-Bündels werden in der
Regel retrograd blockiert und zeigen daher keine P- Welle, der QRS-Komplex ist
schmal und kann leicht deformiert sein.

Frühzeitig einfallende supraventrikuläre Extrasystolen können auf eine refraktäre
Kammer treffen und nicht übergeleitet werden, oder es kommt zu einem verbreiterten
QRS-Komplex mit aberranter Leitung.

Vorhofextrasystolen, besonders wenn sie gehäuft auftreten, können Auslöser von
Vorhoftachykardien, Vorhofflattern oder Vorhofflimmern sein.

Vorkommen
auch bei Herzgesunden
bei Hyperthyreose, Mitralvitien, KHK, Kardiomyopathie

Therapie
In der Regel keine, bei Auslösung von Tachykardien oder sonstiger Symptomatik wird
der Einsatz von Antiarrhythmika erwogen. Geeignet sind z.B. Betablocker.
Weitere invasive Therapien sind in Erprobung

Übersicht Rhythmus

nächster Rhythmus

Zu den Specials

Startseite
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Significance: 

Harmless 
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Extrasystole 

• Supraventricular (SVES) 

• Ventricular           (VES) 
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 Ventricular Extrasystole 
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ECG-Criteria of VES 

• Premature wide QRS complex   

• Mostly no P wave visible 

• Origin from LV -> right bundle branch block  

• Origin from RV -> left bundle branch block 
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VES - Definition 

• Bigeminus 
– 1 N – 1 ES 

• Trigeminus 
– 2 N – 1 ES 

• Quadrigeminus 
– 3 N – 1 ES 

• Couplet 

• Triplet 

• Monomorph 

• Polymorph 

>3 = Ventricular Tachycardia (VT)! 



Deutsches Herzzentrum München Teenager with dizziness 

a. palpitations 

• SR 

• Monomorphic 

VES  

• Triplets 

• Fusion beat 

 

Diagnosis 

• VES 

 

Treatment? 

No 



Deutsches Herzzentrum München 

Exercise test in pat. with extrasystole 

At rest 
• HR 74/min 

During  

exercise 
• HR 144/ min 

• No VES 

-> Exercise test for risk stratification of ES 
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Conclusion 

• Almost always benign 

• Patients asymptomatic 

• Disappear during exercise 

• No treatment required 

 

 

SVES and VES 

-> BUT 
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Attention if 

 
• Polymorphic VES 

 

 

 

• Increase of ES during exercise testing 

 

 

-> Exclude underlying heart disease e.g. 

    myocarditis (echocardiography) 
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Case Report 

• Infant, 6 weeks 

• No previous illness 

• Suddenly restless 

• Poor feeding 

• Swetting 
 
 Suspected diagnosis: sepsis/ infection 

At admission: heart rate 260/min 



Deutsches Herzzentrum München 

• Tachycardia with HR 260/min 

• Small QRS complex 

• No P–wave 
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Tachycardia 
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Tachycardia 

Definition 
• >3 consecutive beats above upper normal range of  

    age adjusted heart rate 

 

Terms 
• Paroxysmal: sudden begin and end of tachycardia 

• Sustained: persistent tachycardia >30 sec 

• Non-sustained: tachycardia <30 sec 

• Incessant: tachycardia lasts for days, weeks 

• Repetitive: change between SR a series of  

    paroxysmal tachycardia 
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Tachycardia 

• Supraventricular 

  = small QRS tachycardia 

  (frequent) 

 

• Ventricular 

   =wide QRS- tachycardia 

   (rare) 
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Supraventricular tachycardia 

Definition 
• Origin above the bundle of His 

 -> small QRS complex 

 (normal QRS - duration in children  <80-100 msec) 

 

• Two forms: 

Re-entry tachycardia 

(frequent) 

Focal atrial tachycardia 

(rare) 
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 Reentry Tachycardia 

• Prerequisite: 

    - two conduction pathways 

      one with slow conduction 

      one with fast conduction  

    - electric circuit 

e.g. Electrical impulse: 

    AV node  ventricles  

accessory pathway  

atrium retrogradely excited 

• Normal QRS complex 
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Atrio-Ventricular Reentry Tachycardia (AVRT) 

1. Narrow complex regular tachycardia at 180 beats/min 

(norm <130/min) 

2. Retrograde P-wave following QRS complex 
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Accessory Pathway 

Preexcitation 
 

•  Antegrade accelerated   

   AV- conduction through  

   accessory pathway   

   (Kent bundle)    

   bypassing the AV-node 

   (sometimes concealed  

   conduction) 

 

• Wolff-Parkinson-White 

  (WPW) syndrome  

   the classic form   

   of preexcitation 
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Wolff-Parkinson-White Syndrome 

• Presence of a short PR interval (<120 msec) 

• A wide QRS complex >100 msec with a slurred onset of the QRS 

waveform producing a Delta wave in the early part of QRS 
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Risk of WPW-syndrome?  

•  re- entry tachycardia  



Deutsches Herzzentrum München 

Orthodrom 

(frequent) 

Antidrom 

(rare) 

WPW- Syndrom

Beim WPW-Syndrom gibt es angeborene pathologische
Leitungsbahnen, die Erregungswelle wandert über die
Vorhöfe zum AV-Knoten, was bei normalem EKG zur
Überleitungszeit (=Nulllinie) führt. Gleichzeitig werden
über die pathologische Bahn Teile der Kammer-
muskulatur vorzeitig erregt. Dies führt zu einer Delta-
Welle (1), die nach dem P aufsteigt.
Dies ist völlig unsymptomatisch und bleibt für den
Patienten unbemerkt, es sei denn, es wird aus anderen
Gründen ein EKG geschrieben.

Unter bestimmten Umständen kann es aber zu
kreisenden Erregungen kommen: In den meisten Fällen
laufen diese über die normale Reizleitungsbahn in die
Kammer und zurück in den Vorhof über die pathologische
Bahn, die QRS-Komplexe sind dann schmal (2). Diese
Form der Reentry-Tachykardie beim WPW-Syndrom wird
als orthodrom bezeichnet. Die Herzfrequenz erreicht bis
zu 230/min, was zu erheblichen Symptomen führt. 
Kompliziert wird dies, wenn in einem Tawaraschenkel
noch ein Block auftritt, die QRS-Komplexe werden dann
breiter und sind von ventrikulären Rhythmen schwer zu
unterscheiden.

Die kreisende Erregung kann aber auch vom Vorhof über
die pathologische Bahn in den Ventrikel laufen und zurück
über die Tawaraschenkel/AV-Knoten. Die QRS-Komplexe
sind dann breit und schwer unterscheidbar von
ventrikulären Tachykardien (3). Diese Form wird als
antidrome Reentry-Tachykardie beim WPW-Syndrom
bezeichnet. Auch hier ist die Herzfrequenz sehr hoch.
Problematisch wird es beim Vorhofflattern und
Vorhofflimmern: Bei einer schnellen Überleitung der
Erregungen vom Vorhof in die Ventrikel entstehen sehr
schnelle Kammerrhythmen, es wird dann fast kein Blut
mehr ausgeworfen.
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QRS small 

180-250/min 

QRS wide 

> 250/min, VT ?  

stimulus: SVES / VES 

Re- entry tachycardia in WPW- syndrome 
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Acute therapy of SVT in stable patients (frequent) 

Diagnosis 
• (12 lead) ECG recording during therapeutical intervention 

 

Therapy, if patient haemodynamically stable 
• Vagus manoeuvre, e.g. ice on face 

 

In hospital: 

• Rapid bolus of i.v. adenosine (0.1-0.3 mg/kg) 

Guidelines of DGPK, 2011 
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Conversion of SVT with Adenosine 

Adenosine 
• Causes transient AV block 

• Interrupts all forms of SVT 

   in which the AV node is part of the reentry circuit 
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Long term treatment for SVT 

Frequently used drugs 
• Propaphenone  (10mg/kg/d) 

• Flecainide         (3-7mg/kg/d) 

• dl- Sotalol          (2-6mg/kg/d) 

• Propranolol       (2mg/kg three times a day) 

• Amiodarone      (maintenance dosage 3-5mg/kg/d) 

 

Ablation of accessory pathway 
• Indicated for paroxysmal re-entry 

SVT at age >5 years 
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Complication in untreated tachycardia for  SVT 

Repetitive paroxysmal tachycardia can result in heart failure  

due to tachycardia induced cardiomyopathy 

    -> treatment is mandatory 
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Case Report 

• Male adolescent, 14 years 

• No previous illness 

• Suddenly palpitations 

• Presyncope 

• Dyspnoea 

• Dizziness 
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• Heart rate 142/min (norm <120/min) 

• Wide QRS tachycardia    
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Tachycardia 

• Supraventricular 

  = small QRS tachycardia 

  (frequent) 

 

• Ventricular 

   =wide QRS- tachycardia 

   (rare) 
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Ventricular Tachycardia (VT) 

 

• Origin below His bundle 

 

• Wide QRS (>80-100 msec) tachycardia 

 

• Cannot be interrupted by bolus of i.v. adenosine 

 

• Mostly: 

    - Patient often haemodynamically instable (emergency!) 

    - Frequent underlying heart disease 
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Case report 

• Male, 11 years 

• Tetralogy of Fallot  

     after surgical repair 

     with pulmonary valve 

     replacement  

 

Acute problems: 

     - palpitation 

     - dizziness 

     - breathlessness 
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Non sustained VT 
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nonsustained ventricular tachycardia 

Haemodynamic relevance 
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Wide QRS complex tachycardia 

Diagnosis 

• 12 lead ECG recording 

• If patient is stable 

     - bolus of i.v. adenosine  

     - if no response to adenosine-> VT likely 

Acute therapy 

•  Emergency, on ICU 

•  Synchronised cardioversion 

     (0.5-1 J/kg, up 2 J/kg) 

•  Defibrillation if ventricular fibrillation 
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Ventricular tachycardia 

Follow-up treatment options 

 

• Drug treatment 

    - beta blocker, e.g. metoprolol 

    - amiodarone 
 
• ICD implantation after cardiac resuscitation 
 
• Ablation of focus in ventricle 
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Special form: Genetic syndrome of arrhythmia 

    

• Long QT syndrome 

• Catecholamine sensitive polymorph VT (CPVT) 

• Short QT syndrome 

• Brugada syndrome 
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ECG 

QTc: 640ms ! 
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Long QT syndrome 

Typical features 

 

•  Inherited disease, mainly autosomal dominant 

    (Romano- Ward- Syndrome) 

• Underlying disorder of Ion-channel (potassium or sodium) 

•   Prevalence 1:2.000-10.000 subjects 

•   Prolongation of QT-interval on ECG (best on lead II and V5) 
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QT interval 

 

• Heart rate dependent 

 

• Heart rate corrected interval: 

(Bazett´s formula)  

 

QTc (sec) =  

 

 

• QTc normal:440-460msec 
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• ECG 

    - polymorph VT (torsade de point), ventricular fibrillation 

 

• Symptoms 

    - “unusual” syncope  

      e.g during exercise, swimming, 

   - sudden cardiac death 

 

•Trigger 

    - physical or emotional strain 

 

Long QT- syndrome 

Risk ? 
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Exercise testing 

• Increases the diagnostic accuracy in patients 

with unclear ECG findings 
 

• Patients with Long QT: 

     - the QT-interval may fail to shorten  

     - the QT-interval may lengthen 
 

• -QT-prolongation often during recovery of     

      exercise (3 minutes) 

Genetic testing possible 

(examination of the family) 
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Case Report 

• Male, 12 years 

• Syncope during exercise at the age of 11y  

• No previous illness, uneventful family history 

• Present problem 

   - Syncope during exercise causing fracture of the    

     mandibular 

• During anesthesia for surgery of mandibula fracture 

   - ventricular tachycardia 

   - ventricular fibrillation 
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Torsade de point VT 
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Therapy of VT due to long QT-syndrome 

Acute treatment 
• Cardioversion / defibrillation 

• i.v Magnesium (25-50mg/kg over 30 min) 

 

Long term treatment 
•  Oral betablocker, e.g. Metoprolol 

•  Implantation of ICD, e.g. after first cardiac arrest 
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Take-home message (1)) 

1. 12 lead ECG recording for diagnosis of arrhythmia 
 
2. Frequent arrhythmia 
• Extrasystole 

    - SVES and VES mostly harmless 

    - Disappear during exercise 

    - Cave: ES more frequent during exercise and patient symptomatic 

            -> consider underlying heart disease 
 

3. Clinically relevant arrhythmia 
• Supraventricular tachycardia 

    - Small QRS tachycardia 

    - Frequently reentry tachycardia due to accessory pathway 

    - Mostly patients haemodynamically stable 

    - Mostly i.v. bolus of Adenosine can interrupt reentry tachycardia 

    - Long-term treatment of paroxysmal SVT with antiarrhythmic drugs 

       or ablation of accessory pathway 



Deutsches Herzzentrum München 

Take-home message (2)) 

 
• Ventricular tachycardia 

     - Broad QRS complex tachycardia 

     - Patient haemodynamically instable 

     - i.v. adenosine cannot interrupt tachycardia 

     - Emergency treatment with cardioversion 

     - Frequently underlying heart disease (e.g. after cardiac surgery) 
 
• Genetic form of ventricular tachycardia 

     - Long QT syndrome with risk of  

          polymorph VT (torsade de point) 

          syncope and sudden death 
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Diagnosis of underlying tachycardia 

• Transient AV block due to adenosine 

• Unmasking atrial flutter 

   -> therapy: cardioversion 
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Preexcitation 

Criteria of WPW-syndrome 
• Short PR-interval due to an anomalous rapid  

   AV-conduction pathway (adults <120 msec) 

• Delta wave 

• Wide QRS complex 

• episodes of SVT 
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Age dependent normal ranges of heart rate 

Upper limit of normal resting heart rate, e.g. 

• Infants  180 beats/min 

• Adolescents 130 beats/min 
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Case Report: 

“To treat or not to treat….” 



Deutsches Herzzentrum München 

Case Report 

• 9 year old female 

• healthy 

• asymptomatic 

• routine ECG before adenotomy 

 

 

 

 

 

ECG: Monomorphic VES, triplets 
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Rhythm with broad QRS-complexes 

Holter:  

• Heart rate:  ~90/min 

• Diagnosis? 
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Normal  

• Impulse from sinus node faster 

    than AV-node or ventricles 

 

 

Accelerated ventricular rhythm 

• Impulse from ventricle slightly  

    faster than from sinus node 

 

DD: 

Ventricular tachycardia 
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Accelerated Idioventricular Rhythm (AIVR) 

Clinical differentiation of AVR from VT in adults 

 Feature AVR VT 

Discovery Chance Illness 

Symptoms No  Yes 

Hemodynamic effects No Yes 

Sinus isochronicity <10 (-20)% >10 (-20)% 

Heart rate < 120bpm >120bpm 

Exertion Converts to sinus rate Nonconversion 

Lenght of run Short bursts Long runs 

Drug treatment Not effective Effective 

Bundle branch block LBBB LBBB or RBBB 

AVR, acceleratd ventricular rhythm; bpm, beats per minute; LBBB, left bundle branch block; RBBB, right bundle branch block; VT, 

ventricular tachycardia 

 

 Reynolds and Pickoff, Pediatr Cardiol 2001 
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QTc 

Rating  1-15y Adult male Adult female 

Normal <440ms <430ms <450ms 

Borderline 440-460ms 430-450ms 450-470ms 

Prolonged >460ms >450ms >470ms 

Goldenberg et al., J Cardiovasc Electrophysiol 2006 
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Risk stratification 

Priori et al, N Engl J Med 2003 
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Risk of VT 

 
• ECG 

    - polymorph VT (torsade de point), ventricular fibrillation 

 

• Symptoms 

    - syncope, sudden death 

 

•Trigger 

    - physical or emotional strain 

 

Long QT- syndrome 
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ECG 

QTc: 585ms ! 
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Represents the duration of activation and 

recovery of the ventricular myocardium 

 

Bazett´s formula:  

 

 

QTc (sec) =  

 
(sec)

(sec)

RR

QT
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Long QT syndrome 

Typical features 

 

• Prolongation of QTc on ECG (best on lead II and V5) 

• Predisposition to life-threatening ventricular tachyarrhythmia  

• Inherited disease, mainly autosomal dominant 

  (Romano- Ward- Syndrome) 

• Prevalence 1:2.000-10.000 subjects 
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AtrioVentricular Reentry Tachycardia 

• Electrical impulse: 

    AV node  ventricles  

accessory pathway  

atrium retrogradely excited 
 

• Normal QRS complex 
 

• Inverted P-waves following 

QRS complex 
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Überdrehter Li-Typ 

 

 

xxx 

12-lead scalar electrocardiogram 
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SVT vs VT 

Supraventricular Tachycardia (SVT) 

• Origin above His bundle 

• Mostly: 

     - Small QRS (<80 msec) complex tachycardia 

     - Patient haemodynamically stable 

     - No underlying heart disease 

     - More frequent in children than in adults 

     - Can be interrupted by bolus of i.v. adenosine 

 

Ventricular Tachycardia (VT) 

• Origin below His bundle 

• Wide QRS (>80 msec) tachycardia 

• Cannot be interrupted by bolus of i.v. adenosine 

• Mostly: 

    - Patient haemodynamically instable (emergency!) 

    - Frequent underlying heart disease 
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Arrhythmias in children 
 

Jochen Weil 

Department of Paediatric Cardiology and 

Congenital Heart Diseases 

German Heart Center 

Munich (Germany) 
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Bradykarde Rhythmusstörungen (HF 65/min) Blockierte SVES (1:1) 

The pathological ECG 
das Neugeborene 
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WPW 

orthodrom antidrom 

WPW- Syndrom

Beim WPW-Syndrom gibt es angeborene pathologische
Leitungsbahnen, die Erregungswelle wandert über die
Vorhöfe zum AV-Knoten, was bei normalem EKG zur
Überleitungszeit (=Nulllinie) führt. Gleichzeitig werden
über die pathologische Bahn Teile der Kammer-
muskulatur vorzeitig erregt. Dies führt zu einer Delta-
Welle (1), die nach dem P aufsteigt.
Dies ist völlig unsymptomatisch und bleibt für den
Patienten unbemerkt, es sei denn, es wird aus anderen
Gründen ein EKG geschrieben.

Unter bestimmten Umständen kann es aber zu
kreisenden Erregungen kommen: In den meisten Fällen
laufen diese über die normale Reizleitungsbahn in die
Kammer und zurück in den Vorhof über die pathologische
Bahn, die QRS-Komplexe sind dann schmal (2). Diese
Form der Reentry-Tachykardie beim WPW-Syndrom wird
als orthodrom bezeichnet. Die Herzfrequenz erreicht bis
zu 230/min, was zu erheblichen Symptomen führt. 
Kompliziert wird dies, wenn in einem Tawaraschenkel
noch ein Block auftritt, die QRS-Komplexe werden dann
breiter und sind von ventrikulären Rhythmen schwer zu
unterscheiden.

Die kreisende Erregung kann aber auch vom Vorhof über
die pathologische Bahn in den Ventrikel laufen und zurück
über die Tawaraschenkel/AV-Knoten. Die QRS-Komplexe
sind dann breit und schwer unterscheidbar von
ventrikulären Tachykardien (3). Diese Form wird als
antidrome Reentry-Tachykardie beim WPW-Syndrom
bezeichnet. Auch hier ist die Herzfrequenz sehr hoch.
Problematisch wird es beim Vorhofflattern und
Vorhofflimmern: Bei einer schnellen Überleitung der
Erregungen vom Vorhof in die Ventrikel entstehen sehr
schnelle Kammerrhythmen, es wird dann fast kein Blut
mehr ausgeworfen.
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QRS small 

180-250/min 

QRS wide 

> 250/min, VT ?  

stimulus: SVES / VES 

Re- entry tachycardia in WPW- syndrome 
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Scoring 
 

ECG findings Score 

 

Electrocardiographic 
1
  

QTc (Bazett´s formula)  

? 480ms 3 

460-470ms 2 

450ms (in males) 1 

 

Torsades de pointes 
2
 2 

T- wave alternans 1 

Notched T- wave in 3 leads 1 

Low heart rate for age 
3
 0,5 

 

Clinical history  

Syncope 
2
  

With stress 2 

Without stress 1 

Congenital deafness 0,5 

 

Family history 
4
   

Family members with definite LQTS 1 

Unexplained SCD in immediate family 
members < 30yrs old 

0,5 

 

1
 Findings in the absence of medications or disorders known to affect these 

electrocardiographic findings. 

2
 Torsades de pointes and syncope are mutually exclusive.  

3
 Resting heart rate below the second percentile for age.  

4
 The samte family member cannot be counted in both categories.  

 

Schwartz et al., Circulation 1993 
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Scoring:  
 

<1 point: low probability of LQTS 

2 to 3 points: intermediate probability of LQTS 

>4 points: high probability of LQTS 
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LQT1: exercise-related arrhythmic events (related to swimming may be 

specific) Moss et al, Am J Cardiol 1999; Batra et al, J Pediatr 2002 

 

LQT2: events triggered by auditory stimuli, such as an alarm clock or 

telephone ringing. Moss et al, Am J Cardiol 1999  

 

LQT1/ LQT2: acute arousal events (such as exercise, emotion or noise) 

 

LQT3: highest risk of events when at rest or asleep Schwartz et al, Circulation 

2001 

Stimuli for events 
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Triggers for cardiac events according to 3 genotypes. 

Numbers in parentheses indicate number of triggers, not number 

of patients. 

Schwartz et al; Circulation 2000 
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risk stratification 

Goldenberg and Moss; JACC 2008 



Deutsches Herzzentrum München Beta- blockers 

 
- first- line prophylactic therapy 

- should be administered to all intermediate or high- risk affected 

individuals  

- considered on an individual basis in low- risk patients (Goldenberg et al.; 

JACC 2008)  

- associated with a significant reduction in the rate of cardiac events in 

LQT1 and LQT2 

- no evident reduction in LQT3 mutations (Moss et al., Circulation 2000) 

 

→ high rate of residual cardiac events under beta-blocker therapy (Priori et 

al., JAMA 2004) 

therapy 
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therapy 

Implantable cardioverter- defibrillator (ICD) 

 

- indicated for secundary prevention in LQTS patients 

- for primary prevention in high- risk patients who remain 

symptomatic despite beta-blocker therapy Goldenberg and Moss, JACC 

2008 

- highly effective in high- risk LQTS patients Zareba et al., J Cardiovasc 

Electrophysiol 2003 

 

-  should be considered in high- risk Jervell and Lange Nielsen patients 

(limited efficacy of beta-blocker therapy) Schwartz et al., Circulation 2006; 

Goldenberg et al., J Cardiovasc Electrophysiol 2006 

-  should be considered when there is a strong family history of SCD or 

when compliance or intolerance to drugs is a concern Epstein et al., 

JACC 2008 
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therapy 

Surgical left cervicothoracic sympathetic denervation 

 

- introduced for the treatment before beta-blockers became available 
Moss et al., N Engl J Med 1971 

- considered in patients with recurrent syncope despite beta- blocker 

therapy and in patients who experience arrhythmia storms with an 

ICD Schwartz et al., Circulation 2004 

- 46% ! remained asymptomatic Schwartz et al., Circulation 2004 



Deutsches Herzzentrum München 

Pacemaker 
- Used in selected LQTS patients with sinusbradycardia  

→ Long-term follow up studies indicate a high rate of SCD Dorostkar et 
al., Circulation 1999 

 

Ablation Haissaguerre et al., Circulation 2003 

→ Further experience is needed  

 

Gene specific therapies 
- LQTS 3: beta-blocker + mexitiline (sodium channel blocker)! 

-  potassium channel blockers, protein kinase inhibitor,… 

→ experience limited 
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ERC-Guidelines 2010 
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Case I 

• Female, 8 years old 

• Incidental finding pre-op: wide QRS complex rhythm 
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Diagnosis? 
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Accelerated ventricular rhythm 

• relatively slow monomorphic, benigne VT 

• The rate tends to be just slightly above sinus rate; not 

exceeding 200 beats per minute 

• generally diagnosed only in patients with a structurally 

and functionally normal heart 

• It resolves spontaneously and should not be treated 
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How to diagnose Arrhythmia: Rhythm method 

: 

Regular rhythm 

• Normal rate 

     - regular sinus rhythm 

• Rapide rate,e.g. 

    - supraventricular tachycardia 

    - ventricular tachycardia 

• Slow rate, e.g. 

    - complete AV block 

 

Irregular rhythm 

• Regular arrhythmia,e.g. 

    - AV block ( Wenkebach) 

• Irregular arrhythmia, e.g. 

     - atrial fibrillation 

• Single or infrequent arrhytmia, 

e.g. 

     - premature beats 

 

Long pause 

- e.g.Sinus arrest 
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How: 
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Tachycardia 

• Supraventricular 

• Ventricular 

    (rare) 
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AVNRT, slow-fast 
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ECG analysis: the RP interval 

• Useful in distinguishing AV reentry  from AV node 

reentry tachycardias  

 

 70 msec       traditionally associated  

     with AVNRT 

 

• > 70 msec       accessory pathway 

 

• > PR interval   PJRT or atypical AVNRT 
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Case Report 

Term infant 
• Normal vaginal delivery 

• Day 2: discharge home  

• Day 7: 

   - tachydyspnoea 

   - poor feeding 

   - looking ill 
 

Admission to hospital 

 Suspected sepsis  

Chest X ray: cardiomegaly  

Echocardiography: 

   - severe coarctation of aorta 

   - low cardiac output  
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Prevalence of CHD in Germany 

• National prospective study (2006-07) 
 
• 673.282 liveborn neonates in 1 year 
 
• 7.245 newborn infants with CHD 

 

 

    Prevalence of CHD: 1.08 % 
 

Lindinger A et al, Klin Padiatr 2010; 222: 321-326 
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Relative Incidence – Age 

Author Population 

     AV-

Reentry 

  AVN- 

Reentry 

Primary 

atrial 

Naheed et al. Fetuses 73% 0% 27% 

Ko et al.  Children  73% 13% 14% 

Case et al 

 

 

Children, 50% 

CHD 33% 24% 42% 

Josephson, 

Wellens Adults  34% 51% 15% 
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Acute therapy of SVT in stable patients 

Diagnosis 
• 12 lead ECG for diagnosis 

• 12 lead ECG recording during therapeutical intervention 

 

Therapy, if patient haemodynamically stable 
• Vagus manoeuvre, e.g. ice on face 

 

In hospital: 

• Rapid bolus of i.v. adenosine (0.1-0.3 mg/kg) 

• i.v. propaphenone (1-2 mg/kg) slowly over 5-10 min 

Guidelines of DGPK, 2011 
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What should a paediatrician know 

about arrhythmias in children? 
 

Jochen Weil 

Department of Paediatric Cardiology and 

Congenital Heart Diseases 

German Heart Center 

Munich (Germany) 



Deutsches Herzzentrum München 

Case Report 

• Girl, 5 years 

• gastrointestinal infection 

     4 weeks before 

• present problems 

     - dyspnoea 

     - fatigue 

     - irregular heart beats 

Diagnosis 

• Dilative cardiomyopathy/ 

     myocarditis  
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Basics 
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Basics 

 

 

xxx 

12-lead scalar electrocardiogram 

Normal infant, 8 month 


