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We report on a premature neonate who presented with cyanosis soon after birth. She was found on
echocardiography to have an unguarded tricuspid valve orifice associated with pulmonary valve atresia and
an intact interventricular septum. Owing to the small-sized pulmonary arteries, she was initially managed
conservatively with prostaglandin infusion, and at one year of age underwent a successful bidirectional
cavo-pulmonary (Glenn) shunt operation. (Echocardiography 2010;27:202-204)
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The unguarded tricuspid valve (TV) orifice is a rare congenital heart malformation. It consists of partial or
complete agenesis of the TV tissue and its apparatus, and is often associated with pulmonary valve
atresia. It has, however, been reported with a patent pulmonary valve (PV). There are little data available
on the management of these patients. The literature is limited to case reports that are based mostly on
postmortem findings. Herein, we describe the clinical and echocardiographic findings in an infant
medically managed until a bidirectional Glenn shunt could be performed.

Case Report:
The infant is a 1.9 kg, 36 wk gestation female born to a 27-year-old HIV-positive female. The baby was
cyanosed at birth and did not respond to oxygen or intubation with mechanical ventilation. On physical
examination, the baby was not dysmorphic and the oxygen saturation was 75%. The apex beat was not
displaced. A 2/6 ejection systolic murmur was audible in the second left intercostal space. Chest
radiography demonstrated mild cardiomegaly with oligemic lung fields. Electrocardiography revealed an HR
of 150/min, sinus rhythm, and a QRS axis of +75 degrees. The P-waves were tall and peaked, indicating
right atrial enlargement. There were poor right ventricular forces with dominance of the left ventricle.

Transthoracic echocardiography (Fig. 1A) demonstrated a large unguarded TV orifice in the normal
position. There were no TV leaflets, chordae tendinae, or papillary muscles present. The right atrium (RA)
was dilated with the interatrial septum deviating to the left. A small atrial septal defect (ASD) with right-to-
left shunting was evident. Color flow Doppler echocardiography demonstrated swirling of blood in the RA,
right ventricle (RV), and across the unguarded TV orifice (Fig. 1B). Spectral Doppler interrogation across
the unguarded TV orifice demonstrated low velocity systolic–diastolic flow. There was also PV atresia with
no prograde flow from the RV across the PV. The pulmonary arteries (PAs) were small and measured only 2
mm. They were fed retrogradely from a patent ductus arteriosus (PDA). Treatment with prostaglandin VR
infusion was commenced soon after birth to maintain ductal patency. Her saturations improved from 75%
to 90%. The PAs were deemed too small to accommodate a systemic-to-pulmonary-artery shunt. She was
therefore maintained on the prostaglandin infusion for two weeks. After it was discontinued, the PDA
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Figure 1. Transthoracic echocardiography. Apical four-chamber view in diastole A. demonstrating absent
TV leaflets, chordae, and papillary muscles, and in systole B. with color flow Doppler. (RA = right atrium;
LA = left atrium; RV = right ventricle; LV = left ventricle.

remained patent, and she could maintain saturations above 75%. After in-hospital monitoring for eight
weeks the baby was discharged to home followed by frequent out patient visits. At seven months of age the
baby’s saturations decreased to 60%. Echo Doppler showed a smaller PDA and pulmonary arteries that
were large enough for surgical intervention. Surgery, however, was delayed until one year of age due to
maternal ill health. At that time, the child had a successful bidirectional Glenn shunt. Preoperative
transesophageal echocardiography (Fig. 2) confirmed the transthoracic echocardiographic findings. She is
currently maintaining saturations of 83% and thriving. An extracardiac conduit Fontan operation is
envisaged when she reaches four or five years old.



Figure 2. Transesophageal echocardiography. Four-chamber view in systole confirming absent TV tissue
and apparatus (RA = right atrium; LA = left atrium; RV = right ventricle; LV = left ventricle).

Discussion:

Ebstein's anomaly, a defect in which the TV leaflets are fused and displaced inferiorly into the right
ventricular cavity was first described in 1866.1 The unguarded TV orifice is a rare congenital malformation
of the heart, characterized by the absence of TV tissue2–4 with an existing orifice. It represents the
extreme form of Ebstein's anomaly. There is partial or complete agenesis of the TV tissue including
chordae and papillary muscles. It is typically associated with pulmonary valve atresia and an intact
ventricular septum, though it has been described with a patent right ventricular outflow tract.3,5–9 The initial
case of absent TV tissue was a necropsy report in 19382 and the term “unguarded tricuspid orifice” was
coined in 1964 by Kanjuh.3 In 1990, Anderson reported 46 cases of pulmonary atresia and intact
ventricular septum which included three cases of unguarded TV.4 There are less than 20 antemortem
reported cases in the English literature.8 The condition usually presents clinically in early infancy with
cyanosis, due to decreased pulmonary blood flow, when associated with pulmonary atresia. This was the
case in our patient. When there is patency of the right ventricular outflow tract, these patients may
present later in life with signs of right heart failure, arrhythmias or thrombus formation due to the giant
RA.8,9 In most institutions, the management of patients with an unguarded TV orifice when associated
with pulmonary atresia involves initial palliation with a systemic-to-pulmonary-artery shunt or stenting of
the PDA to increase pulmonary blood flow.10,11

In our case, prematurity and small pulmonary arteries prevented palliation in the newborn period. Thus,
initially prostaglandins were used to maintain ductal patency and insure adequate saturation. Fortunately,
after prostaglandins were discontinued ductal patency continued until the initial palliation with a
bidirectional Glenn shunt could be achieved. Echocardiographic imaging combined with color Doppler
was important in the initial diagnosis and the out patient management. The establishment of a total
cavopulmonary connection (TCPC) at a later stage is the long-term desired outcome. To our knowledge,
there have only been two other reported surgical successes in this condition. Both patients had an initial
palliation with a systemic-to-pulmonary-artery shunt followed by a bidirectional Glenn shunt.10,11 A two-
ventricle repair approach is often not possible due to the free tricuspid regurgitation and RV
dtysfunction.11,12
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