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Surgical Management of Neonatal Ebstein’s Anomaly: Report of Three Cases
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Background: Because neonates with Ebstein’s anomaly are likely to develop severe heart failure and deep cyanosis, their prog-
nosis remains poor, with mortality rates of 50% to 75% despite medical management. The optimal management of neonatal
Ebstein’s anomaly has yet to be established. We examined the results of our management of neonatal Ebstein’s anomaly.
Methods: Between December 1997 and September 2002, three neonates with Ebstein’s anomaly underwent Starnes operation,
which consisted of tricuspid valve orifice closure, right atrial wall reduction, and systemic-pulmonary (S-P) shunt with or without
pulmonary valvotomy.

Results: In case 1, Starnes operation with a4 mm central shunt was performed. This resulted in pulmonary high flow, which
complicated postoperative management. The patient underwent TCPC at the age of 2 years, and isdoing well at the age of 6 years.
In case 2, Starnes operation with a 3.5 mm right modified Blal ock-Taussig (BT) shunt and pulmonary valvotomy were performed.
However, preoperative deep shock was so severe that the patient died of LOS on POD 1. In case 3, Starnes operation with a 3.5
mm right modified BT shunt and pulmonary valvotomy were performed. The patient had a stable postoperative course and
underwent a bidirectional Glenn shunt at the age of 8 months. The patient is awaiting TCPC at the outpatient clinic.
Conclusion: Starnes operation with a 3.5 mm modified BT shunt was optimal for first-stage palliation of neonatal Ebstein’s
anomaly. We consider that not only the surgical strategy but also fetal echo diagnosis, preoperative stabilization, and timing of
surgery are essential for successful management of neonates with Ebstein’s anomaly.
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Fig. 1 Preoperative chest roentgenograms showing
marked cardiomegaly due to right atrial and right
ventricular dilatation.

Cardio-thoracic ratio (CTR) 90% (case 1).

CTR 90% (case 2).

CTR 80% (case 3).
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Fig. 2 Starnes operation, which consisted of tricuspid valve orifice closure, right atrial
wall reduction, and central shunt (A)/rt. modified Blalock-Taussig shunt (B),

with or without pulmonary valvotomy.
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Fig. 3 Postoperative chest roentgenograms showing reduction of cardio-thoracic ratio (CTR).
A CTR 68% (case 1). A C
C CTR 61% (case 3).

Fig. 4 Pre- and postoperative echocardiography.

O 0OA Preoperative findings showing Ebstein’s malformation of tricuspid valve, and marked dilatation of right A B
atrium and ventricle.

0 OB Postoperative findings showing marked reduction of the size of the right atrium and ventricle.

Table 10 Characteristics of three patients with neonatal Ebstein’s anomaly

Case 1 2 3

Age/Gender 19d/F 17d/M 31d/F

Weight (kg) 2.7 3.1 3.4

CTR (%) 90 90 80

Echo grade/TR 3/severe 4/severe 3/severe

Pulmonary atresia Functional atresia Anatomical atresia Anatomical atresia

S-P shunt Central shunt Modified B-T shunt Modified B-T shunt
(4 mm) (3.5 mm) (3.5 mm)

Outcome Alive/TCPC Early death Alive/BDG

CTR: cardio-thoracic ratio, TR: tricuspid valve regurgitation, S-P shunt: systemic-pulmonary shunt, B-T shunt: Blalock-
Taussig shunt, TCPC: total cavo-pulmonary connection, BDG: bidirectional Glenn shunt
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