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  This article summarizes the experience of surgical treatment in patients with Ebstein’s anomaly (Cone repair). Early echocardiography showed significant reduction of tricuspid insufficiency. The follow-up showed clinical improvement in a clinical condition in this patients, low incidence of reoperations, and no need for tricuspid valve replacement. Further studies and longer follow-up are required to evaluate the behavior of the tricuspid valve and right ventricle after this procedure.
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Ebstein's anomaly is a congenital heart defect in which the tricuspid valve septal leaflet (TV) is displaced into the cavity of the right ventricle (RV) towards the apex.  For the first time it was described by W. Ebstein (1866). Its occurrence is 0.5-1% of all congenital heart defects (BBC) [1]  
In some cases the defect is diagnosed late because primarily patients are asymptomatic. A child can lead a normal life and perform physical exercise.  
 But, in most cases, the anomaly appears early. Its clinical course is hard. The average life expectancy of these patients is 20 - 25 years. The main cause of death is heart failure. Complications are serious arrhythmias, which can also lead to sudden death.   
  Cone reconstruction of TV was developed as opposed to other types of operations (Carpentier, Danielson, Hetzer), which provided functional recovery of TV. The previous techniques used synthetic materials and locking function of  valve was provided primarily through the anterior leaflet the results of operations were satisfactory, but  there was a high percentage of hospital mortality [2] and high levels of moderate or severe TV regurgitation [3] , which lead to reoperation, interventions and the need for prosthetic TV [4].
 During the Cone reconstruction a restoration of the valve in the form of a cone take place. Thus, the central blood flow through the valve, the full coaptation of its leaflets is achieved by maximizing approximation to its anatomical shape. Immediate and early postoperative echocardiographic data show a good result at this stage of observations [5].
 Objective: To analyze this experience of successful operations in the cone reconstruction of TV in patients with Ebstein's anomaly.
  Material and methods. During the period from 2012 to 2015 in Ukrainian Children’s Cardiac Center 16 patients with Ebstein's anomaly were operated.  The new method of Cone repair of TV was used in every case. The mean age of patients was 13 years and 4 months and 8 years 7 months. In the preoperative period all patients had breath shortness during exercise, fatigue, disruption of the heart. Clinically it is manifested with pallor, cyanosis, heart failure and reduced tolerance to exercise, functional class by NYHA II-III. Among the accompanying congenital heart defects 10 (62.5%) of patients had secondary atrial septal defect or patient foramen ovale. The MRI of one of the patients showed signs of left ventricle myocardial noncompaction.
 Preoperative patients were examined according to the  diagnostic plan that includes, in addition to history taking, physical and laboratory studies, electrocardiography (ECG), echocardiography (echocardiography), magnetic - resonance imaging (MRI) of the heart, electrophysiological studies and heart catheterisation.
Echocardiographic evaluation was carried out on the machine Philips IE33, used modes: two-dimensional echocardiography, M-mode, continuous, pulsed and color Doppler. The diagnostics was based on echocardiographic data according to the shape of the TV. The degree of displacement and the level of attachment of the leaflet, the degree of dilatation of the right atrium were evaluated. Holding transesophageal echocardiography made possible to determine the parameters needed surgeons when considering plastic or prosthetic tricuspid valve.
         According to the results of the study:  7 (43.7%) patients were diagnosed with type "B", 9 (56.3%) - the type "C". Moderate tricuspid insufficiency was observed in 5 (31.2%) patients, severe - in 11 (68.8%) patients. The cavity of the right atrium was enlarged because of atriolized part of right ventricular and right ventricular cavity was greatly reduced.  
       Electrophysiological studies were held for 11(68.8%) patients. As a result the syndrome of Wolff-Parkinson-White (WPW) was found in 7 (63.7%) patients and underwent radiofrequency catheter ablation.        
To measure the pressure in the pulmonary artery before operation for 7 (43.7%) patient was performed a heart catheterization.

For 6 (37.5%) patients we performed MRI of the heart to evaluate sizes of the left and right atrium, a regurgitation fraction of TV insufficiency, dimensions and ejection fraction of the right and left ventricles. These data allow to predict the possibility of cone reconstruction of TV or “one and half” operation (combination of cone reconstruction with bidirectional cava – pulmonary shunt).
    Method of operation. All operations were performed with a median sternotomy under cardio – pulmonary bypass and moderate hypothermia (29-32 C) using antegrade cold cardioplegia with custodiol or retrograde cold-blood cardioplegia.  

  After connecting the cardio - pulmonary bypass the revision of the anatomy of TV was conducted. Then the cut-offs of anterior, posterior and septal leaflets of TV and their mobilization were performed. Fragments of the leaflets were sewn together with a cohesive ring TV in a cone in which all the walls of the cone formed tissue valves. After plication of RV atriolizated part and anatomical ring of TV, the cone of TV which was made from the valves was sewn to TV formed anatomical ring. The mean duration of cardiopulmonary bypass was 119 + 23 minutes.
Results and discussion. Early postoperative mortality was 6.2% (1 patient). In one patient iatrogenic intervention led to a complete atrioventricular block of, which required an external temporary pacemaker; at discharge - and kept AV block I degree of heart rate (HR) 60-90 beats per minute, permanent pacemaker implantation was not indicated. All patients had heart failure I-II degree, which required inotropic support (dopamine in the medium dose of 3 mg / kg / min.), the standard-dose diuretics. The mean length of stay of patients in intensive care unit was 5+0,4 days. During EchoCG in the late postoperative period contractile function of both ventricles that was good, and TV insufficiency was mild.  
All patients were examined in the period of 6-12 months after surgery. Patients noted a significant clinical improvement. It was confirm with clinical indicators. As a result of control - the majority of patients maintained a mild TV insufficiency; the contractile function of the left and right ventricles was good. All of this says about the good results of correction. However, 2 (12.5%) patients were reoperated in 12 and 15 months because of severe tricuspid insufficiency. 
Conclusions. This method of Cone reconstruction of TV is a new technique of surgical treatment of Ebstein's anomaly. For a full evaluation of its advantages, the need for repeat surgery and prosthetics of TV there is a necessity in a longer period of observation after the procedure.
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