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SUMMARY 

A 16-year-old fema le w ith Ebstein's anomaly admiııed to the hospital due to paroxysmal supraventricul ar taclıycardia (SVT), 

which is refractory to propafenone. A surface ECG showed a short PR interval and a right posteroseptal preexcitation 

confinning the diagnosis of Wol ff-Parkinson-White's (WPW) syndrome. Orthodromic-, antidromic atrioventricular reentrant 

ıachycardia (AVRT) and atrial fibri llation were induced by programmed electrical stimulation. Radiofrequency (RF) catheter 

ablation was performed successfully on posteroseptal s ite above the septal valve at the tricuspid annulus. The patient has 

been free from arrhythmias during a follow-up period of 9 months. RF ca theter ab la tion of accessory pathway is a curative 

therapy w ith i ts special difficulties in Ebstein's anonıaly. Related li tera tu re was reviewed. Türk Kardiyol DemArş 2003;31 :239-

243 
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ÖZET 

Ebstein anomalisinde aksesuar yolun radyofrekans kateter ablasyonu 

ve ilgili literatürün gözden geçirilmesi 

Ebstein Anomalili 16 yaşmdakadm hasta, propafenon 'a cevapsız paroksisma/ supraventriküler taşikardi (SVT) nedeni ile 

başvurdu. Yüzey EKG'sinde posteroseptal geçişli Woljf Parkinson White (WPW) patemi görüldü. Elektrojizyolojik çalışmada 

ortodronıik ve anticiromik atriovenırikiiler reentran taşikardiile atriyal fibrilasyon indiiklendi. Radyofrekans kateter ablasyonu 

septal yaprak üzerinde posıeroseptal anulusta başarıyla gerçekleşıirildi. Dokuz ayltk izlernde hastada aritmi gözlenmedi. 

Ebstein anomalisinde aksesuar yolun radyofrekans kateter ablasyonu kendine has zorluklar içermekle beraber küratif bir 

tedavidir. Bu konu ile ilgi li litera/ur gözden geçirildi. Are/ı Tıırk S oc Cardiol 2003;31 :239-243 

Analı/ar kelime/er: Ebstein anomalisi, Wolff Parkinson Wlıite sendromu, radyofrekans kateler ablasyomı 

Ebstein 's anomaly is an uncommon congenitallesion 

affecting approximately 1% of patients w ith congenital 

heart disease<1l. lt is characterized by downward 

displacement of the tricuspid valve w ith the septal and 

posteri or leaflets of the tricuspid valve adherent to the 

right ventricular septal wal l. Ebste in 's anomaly is often 

associated with supraventricular tachycardia, w ith an 

ine idence as high as 42%<1l. Wolff-Parkinson-White 

syndrome has been estimated to affect up to 30% of 
this patient group, and sudden death has occurred in 

20 % of older patients and adults<2l. We present a 

successful radiofrequency catheter ablation of accessoı-y 

pathway in Ebstein 's anomaly. 
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CASEREPORT 

A 16-year-old fe male presented with one year history of 

palpitation. She had documented narrow QRS tachycardias, 

wh ich increased in frequency despite propafenone therapy 

for one month . S he had no pası history of cardiac diseases 

and fam ily history. There was a 2/6 systolic murmur in left 

sternal localization, otherwise her physical examination was 

unremarkable. He r electrocardiogram (ECG) was notable 

for the following: s inus rhythm, PR interval 0 ,08 see, Q 

fo rmation in leads D2, D3, aVF, and maximum delta waves 

in leads DI , aVL. Negative delta waves in leads D2, D3, 

aVF and V I, and positive delta wavesin aVL and DI 

suppoıted right posteroseptal accessory pathway (Figure ı). 

Chest X-ray showed normal cardiothoracic index with 

minimal right atrial enlargement. There was no pulmonary 

congestion findings. The diagnosis of Ebstein 's anomaly 

(EA) was based on the presence of septal tri cuspid 

d isplacement below the true annulus 1,8 cm into the ri ght 
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General Medical Ccnıcr 

Figure 1: S111jace ECG of the patient. Scale: 100 mm/see; /m V 
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ventricle with ınild to ınoderate tricuspid regurgitation in the 

echocardiography. Because of preexcitation and frequent 

palpitations, electrophysiologic study (EPS) was performed. 

In the EPS, orthodromic and antidromic atrioventricular 

reentrant tachycardia were induced by progranımed electrical 

stinıulation. During the burst atri al pacing to overdrive the 

tachycard ia it converted into atrial fibri llation (Figure 2). 

Afterwards it was terminated spontaneously. Considering 

the absence of surgery indi cation for tricuspid va lve 

replaceme nt, ab lation therapy was concerned. We had 

difficu lty in keeping the catheter in a stable position placed 

at the AV annulus rather than the displaced anatomical AV 

groove and used a long sheath (SAFL; St. Jude Medical, lnc. 

- Daig Division, Minnetonka; USA) to stabilize it. A maximum 

energy (50 Watts) has been appl ied to achieve an effective 

temperature (55°C) and successful ablation of the accessory 

pathway (Figure 3). The patient has been free from 

arrh ythnıias d uring a fo llow-up period of 9 ınonth s. 
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Figure 2: Atrialfibrillation development during overdrive pacing oforthodromic atrioventricular reentrant tachycardia. Sade : 100 mmh"ec; 1 m V 

General Medical Cenıcr 

Figure 3: Abolishment of access01·y pathway during ablation. Scale: 50 mm/see; 1 m V 
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DISCUSSION 

Patients with EA are known to have a high potential 
for developing tachyarrhythmias. Most of these 
tachycardias are based on accessory pathways located 
along the anomalous atrioventricular valve, found in 
up to 30% of this patient group<2>. Next to this main 
representative for congenital anhythmogenic substrates, 

various types of acquired tachycardia were found in 
patients with EA, such as atrial ectopic tachycardia, 

atrial flutter, atriaJ reentrant tachycardia, atrial fıbriliation 

and ventricular anhythmias. The el inical manifestations 
of this anomaly are quite variable, depending upon the 
spectruın of pathology and the presence of associated 
ınalfomıations. It is weU documented that a considerable 
proportion of these patients are able to survive into 
adult life<2>. 
There are 2 standard techniques for the defin iti ve 
treatment of supraventricul ar tachycardi a in this 
population;<1> radiofrequency catheter ablation (RFA) 
in electrophys iology laboratory as in o ur case, and<2> 

intraoperative cryoablation or direct surgical division 
of the accessoı·y pathways. Results are, in general , 

good w ith an acute RFA success rate of 8 1% for all 
ablatio n targets, a lthough recurrence rate is high. 
Cryoablation and surgical division with intraoperative 

mapping have been u sed w ith exceUent results, although 
both approaches are time consuming(3.4). 

In general, RFA in patients w ith congenital heart disease 
and arrhythmia is both safe and effective and may be 
the preferred approach to the treatment in some patients. 
Such therapy carries the potential for a definitive 
treatment and should be taken early into consideration, 
especial ly those who are refractory to medication. In 
patients who are to undergo surgical correction or 

palliation, preoperative radiofrequency ablatioıı of the 

tachycardia substrate or the incorporation the ablation 
procedure into the intracardiac surgical repair is effective 
and may be preferred to operative accessory pathway 
division. However, longer procedure and radiation 

exposure times were necessary to achieve a high success 
rate in patients with congenital heart disease. In the 
case of RF catheter ablation for patient w ith EA, close 
attention is ind ispensable in order to accomplish it 

safely and successfully, because of the anatoınicaJ and 
functional difference peculiar to EA<3>. The location 

of the atrioventricular node was di sp laced from the 
usuaJ position to postero-inferior area ofKoch's triangle 
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in 115 cases<S>. In pat ients with EA and reentrant 
atrioventricular tachycardias, factors likely to account 
for failure of RF ca theter ablation include an accessory 
pathways located along the atrialized right ventricle 
and the abnormal ınorphology of endocardial activation 
potentials generated in this region<6>. In patients with 
EA, accessory pathways are generally right-sided. The 
ablation of the accessory path w ay in the situation with 
Ebstein 's anoına ly can be qu ite challe ng ing. The 

presence of sig nificant tricuspid regurgita tion and the 
downward displacement of the tricuspid valve leaflets 
may make stable catheter position difficult on the right 

AV groove. However, the sing le most difficult factor 
in such patients is the difficulty in achieving an adequate 
temperature at the catheter tip despite maximum voltage. 
This is most like ly due to the large rig ht atrium and 
atrialized right ventricle. Regarding the tendeney to 
atria l fibril lation and multiple accessoı·y pathways in 
patients with EA, one must be prepared to try a variety 

of catheter approaches, both from the inferior vena 
cava as well as fro m the internal jugular or right 
subclavian vein, and one might consider the use of 
long venous sheaths to all o w for better catheter stability. 

A 4 French mapping catheter introduced d irectly in to 
the right coronary artery around the AV groove may 
help the fluoroscopic identification of the right AV 
groove, and allows precise nıapping of signals at the 
AV groove. The use of temperature monitoring and/or 
temperature control is ınandatory in patients with 
Ebstein's anomaly to differentiate between lack of 

success d ue to incorrect catheter position versus 
inadequate tenıperature. 

Operation for WPW syndrome nıay become indicated 
for RF ablatio n fai lure, when additional procedures 
are required<7>. Surgical therapy is a conservative 
altemative to a lifetime of medical therapy in young, 

otherwise healthy patients wi th the WPW syndrome. 

Repairing EA w ithout correction of associated 
arrhythnıia may result in sudden death . Catheter or 
surgical ablation is indicated for various symptonıatic 
tachyarrhythm ias in EA<s>. Detailed preoperative 
electrophysiological evaluation in patients with EA is 
nıandatory. Aggressive surgical intervention of the 
associated arrhythmias in addit ion to anatomic 
correction can reduce the sudden death in EA<8>. The 
conıbined approach of tricuspid valve repair and surgical 
ablation of accessory atrioventricular connections has 

been proved to be safe and effective<9>. It should be 
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kept in mind, that the absence of manifestations of 
RBBB (usual in patients with EA without preexcitation) 
in the presence of EA diagnosed by hemodynamic 
study or echocardiography should Jet us thin k of the 

coexistence of the preexcitation. Thus preoperative 
EPS should be concerned before surgery in order to 
identify the accessoı·y pathway . 
In conclusion, if any major indication for operation 
was absent, for instance patient becomes symptomatic 
either because of paradoxical emboli sm or because of 

worsening of the tricuspid regurgitation, radiofrequency 
ablation of WPW in patients with EA shou ld be 
performed. If this is unsuccessful or there is operative 

indication with coexistence of the WPW syndrome, 
surgical interruption of accessory pathway or surgical 
radiofrequency ablatioı1 can be used safely and 
effectively and seems to be useful with the guidance 
of preoperative EPS. 
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