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Ebstein Anomaly 



Ebstein’s Anomaly 

Attenhofer Jost CH, Circulation. 2007;115:277-285 



Severe Ebstein’s Anomaly 

Attenhofer Jost CH, Circulation. 2007;115:277-285 



Displacement of Septal Leaflet 

Shiina A, JACC 1984:356-70 
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Ebstein Anomaly 



Anatomic Assessment 

Tricuspid valve leaflets 

 

 Apical displacement of septal/posterior leaflet (> 8 
mm/m2 or 20 mm in adults) 

 Tethering, elongation, absence of the leaflets 

 Leaflet fenestrations (anterior leaflet) 

 Accessory leaflet tissue (muscular shelf) 
Between septal and anterior leaflets 

 Annulus dilatation 



Anatomic Assessment 

Right ventricle 

 Atrialized right ventricle 

 Right ventricular dilatation 
Between annulus and posterior leaflet 

 Posterior aneurysm/RVOT aneurysm 
20% 

 

Left ventricle 

 Size and shape of the left ventricle  

Mitral valve prolapse 
Elongated chordae 



Functional Assessment 

Tricuspid valve 

 

 Tricuspid regurgitation or stenosis 

 Pressure gradient across the tricuspid valve 

 Severity of tricuspid regurgitation 

 Right ventricular inflow tract obstruction 



Functional Assessment 

Right ventricle 

 Progression of chamber enlargement 

 Right ventricular function 

 

Left ventricle 

 Left ventricular function 

Mitral regurgitation (severity) 
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Severe  
Ebstein Anomaly 



Carpentier Classification 
The volume of the true 
RV is adequate 

A large atrialized component of the RV exists,  
but the anterior leaflet of the TV moves freely 

The anterior leaflet is severely restricted in its movement 
and may cause significant obstruction of the RVOT 

Almost complete atrialization of the RV  
except for a small infundibular component 
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Aneurysmal Dilatation of RVOT 

Shiina A, JACC 1984:356-70 



Anatomy & Functional Disability 

Shiina A, JACC 1984:356-70 



Surgery  
vs.  

Observation 



50 YO / M 

  Alleged CHD, DOE Fc I 



50 YO / M 



50 YO / M 



50 YO / M 



50 YO / M 



50 YO / M 



50 YO / M 



50 YO / M 



Anatomic Assessment 

Associated anomalies 

 Patent foramen ovale/atrial septal defect 

 RV inflow and outflow tract obstruction 

 VSD  

 Accessory conduction pathway (WPW syndrome), 
increasing risk of atrial tachycardia 

 PS 

 TOF 

 CoA 

Mitral valve abnormalities 



Surgical Intervention 

 Surgeons with training and expertise in CHD should perform 
tricuspid valve repair or replacement with concomitant closure 
of an ASD, when present, for patients with Ebstein’s anomaly 
with the following indications: 

 
 Symptoms or deteriorating exercise capacity. (Level of Evidence: B) 

 Cyanosis (oxygen saturation less than 90%). (Level of Evidence: B) 

 Paradoxical embolism. (Level of Evidence: B) 

 Progressive cardiomegaly on chest x-ray. (Level of Evidence: B) 

 Progressive RV dilation or reduction of RV systolic function. (Level of 
Evidence: B) 

Circulation. 2008;118:2395-2451 



Surgical Intervention 

EHJ 2010;31:2915–2957 



Surgery vs. Observation 
 

Decreased RV function 



Surgery vs. Observation 
 

Decreased RV function 
75 years old 



Natural Course in Exercise Capacity 

Am Heart J 2012;163:486-91 

< 18 years old 

≥ 18 years old 



Natural Course in Exercise Capacity 

Am Heart J 2012;163:486-91 



Functional Status after Surgery 

J Thorac Cardiovasc Surg 2011;141:1192-5 

21 patients with Ebstein anomaly (between 6 and 59 years of age) 
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Functional Status after Surgery 

Health Status Questionnaires 
NYHA functional class 
• I (43%) 
• II (40%)  
• III (12%) 
• IV (4%) 

J Am Coll Cardiol 2008;52:460–6 



Functional Status after Surgery 

J Am Coll Cardiol 2008;52:460–6 



Survival after Surgery 

JTCVS 2008;135:1120-36 

71% 

Early mortality: 4.8% 

539 Patients with mean [range] age at surgery 24 years [8 days to 79 years] 



Reoperation after Surgery 

JTCVS 2008;135:1120-36 



50 Years of Age or Older 

J Am Coll Cardiol 2012;59:2101–6 

11 patients were > 60 years of age 



50 Years of Age or Older 

J Am Coll Cardiol 2012;59:2101–6 

71% 

88% 
74% 

65% 

Early mortality: 4% 

For the 71 patients with clinical follow-up, improvement in functional class occurred in 63 
patients (89%). Postoperatively, only 8 patients remained in functional class III or IV (11%). 



50 Years of Age or Older 

J Am Coll Cardiol 2012;59:2101–6 



Surgery + Maze operation 
Vs. 

Catheter ablation 



Catheter Intervention 

 Class I 
Adults with Ebstein’s anomaly should have catheterization 

performed at centers with expertise in catheterization and 
management of such patients. (Level of Evidence: C) 

 Class IIa 
Catheter ablation can be beneficial for treatment of recurrent 

supraventricular tachycardia in some patients with Ebstein’s 
anomaly. (Level of Evidence: B) 

Circulation. 2008;118:2395-2451 



Catheter Intervention 

EHJ 2010;31:2915–2957 



Accessory Pathway Mediated SVT 

 Localization of accessory pathways is often challenging & 
> 50 % of patients have multiple accessory pathways 

 

 The success rate for catheter ablation is lower in Ebstein 
anomaly (≤81 %) patients compared with patients with 
structurally normal hearts (≥95 %) 

 

 Rarely, right coronary artery stenosis has been seen 
following catheter ablation 



Ebstein Surgery & Maze 

JTCVS 2004;128:826-33 

Circulation. 2015;131:1110-1118 



Ebstein Surgery & Maze 
Recurrence of atrial fibrillation 
 

• 6/14 (43.0%) without Maze op 
• 12/48 (25.6%) with Maze or cryoablation 

JTCVS 2004;128:826-33 

Circulation. 2015;131:1110-1118 

Right-sided Maze 

Cryoablation 



Ebstein Surgery & Maze 

Ann Thorac Surg 2015;99:1700–5 

86 patients who had corrective surgery and concomitant maze procedure 



Ebstein Surgery & Maze 

Circulation. 2015;131:1110-1118 

The absence of LAMF after the Cox maze III procedure is as high as 39%  
and has been demonstrated to persist up to 56 months. 



What to Do for a 75 Year Old Man 
of Severe Ebstein Anomaly with 
Decreased RV Function, Atrial 

Fibrillation 

Surgery + Maze operation 
Anticoagulation 

 
Earlier surgery should have 

been considered. 



Thank you for your attention. 


