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ABSTRACT 
Tricuspid valve atresia is a congenital heart defect and if left untreated, the lesion has a high 
mortality rate. This study aimed to report a case of tricuspid valve atresia in a low-birth-weight 
three-day-old infant, who was treated by intra-ductal stenting and established pulmonary blood 
flow instead of routine shunting. 
The patient was a three-day-old male infant, weighing 2800 grams with a gestational age of 38 
weeks. He was admitted with symptoms of tachypnea, cyanosis, 45% saturation, and severe 
metabolic and respiratory acidosis. On echocardiography, tricuspid valve atresia was observed. 
The infant was treated with prostaglandin E1 immediately after admission to the NICU and 
necessary interventions were taken to keep the patent ductus arteriosus (PDA) open. 
Angiography was performed through the aortic artery. First, a balloon was inserted, and then a 
stent was successfully placed inside the PDA. Preoperative saturation increased from 45% to 93% 
after stenting, and the infant was extubated after 48 hours in a good general condition. 
As the results of the current case report showed, stent placement can effectively keep the PDA 
open and establish pulmonary blood flow in high-risk infants. It is suggested that ductal stenting 
should be considered as the first treatment selection in newborns with tricuspid valve atresia or 
as a good alternative method for Blalock-Taussig shunt. 
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Introduction 

here are different types of tricuspid valve 

atresia (TVA) with different clinical 

manifestations based on the amount of the 

pulmonary blood flow, which will cause a very 

high mortality rate if left untreated. Tricuspid 

valve atresia comprises about one percent of 

congenital heart diseases, and its incidence rate 

is one per 10,000 cases, being equal between 

men and women (1). Approximately, 50% and 

80% of infants with this disease show symptoms 

on the first day of birth and during the first month 

of birth, respectively (2). In infants with 

pulmonary artery obstruction, systemic arterial 

oxygen saturation decreases. As a result, these 

infants are usually cyanotic with a high 

probability of clot formation, heart attacks, and 

stroke. A fully systolic heart murmur in the left 

lower sternal border is a sign of a ventricular 

septal defect. In addition, a systolic ejection 

murmur may be heard in the left lower sternal 

border. Prostaglandin E1 is the primary 

treatment for maintaining pulmonary circulation 

in infants with TVA, if it is not taken, closure of 

the ductus arteriosus occurs within two to three 

days after birth (3). Surgical treatments in these 

patients include a balloon atrial septostomy, a 

modified BT shunt between the aortic artery and 

the pulmonary artery, pulmonary artery bands, 

the Fontan method, and the Glenn procedure for 

connecting the superior vena cava to the 

pulmonary artery (4). This study was conducted 

to report a TVA case in a three-day-old infant 

who, despite his young age, was treated using a 

PDA stent instead of routine shunting treatment. 

This case report was approved by the ethics 

committee of Kerman University of Medical 

Sciences (code: IR.RUMS.REC.1399.188). 

 

Characteristics of the Case  

The patient was a three-day-old boy, born via 

a natural vaginal delivery, term, weighted 2,800 

g, with no congenital and familial medical 

history, who was dispatched to Afzalipour 

hospital in Kerman with symptoms of tachypnea, 

cyanosis, 45% saturation, and severe metabolic 

and respiratory acidosis. On clinical examination 

load S2 (the second heart sound) and the systolic 

murmur were heard in LSB (left sternal border). 

Initial echocardiography showed TVA. The 

infant could survive with a single ventricle 

defect and with the open typical tubular PDA. So 

the patient was treated with prostaglandin E1 

(0.1 mg/kg/min) immediately after admitting to 

the NICU (neonatal intensive care unit) to keep 

the PDA open and received the necessary 

treatment (300 CC dextrose water 10% to keep 

the urine specify gravity level between 1010 to 

1015) and respiratory support (PEEP= 3, 

PIP=18, IT=0.5, Sat O2= 45% and RR=45). 

When saturation reached an acceptable level 

(75%), we gradually reduced the prostaglandin 

dose to 0.01 mg/kg/min. Due to the patient’s 

young age and the high risk of cardiac arrest, 

sepsis, and mortality, it was decided to place a 

stent inside the PDA through angiography. 

During angiography, we entered the aortic artery 

and pre-dilated with the balloon (Mozec 4*13) 

inflated and the stent (coroner lineage 4*16) 

having been successfully placed inside the PDA. 

Figure 1 shows the stent placement steps. 

Accordingly, oxygen saturation increased from 

75% (before surgery) to 93% (after surgery), and 

the infant was extubated after 48 hours under 

good conditions. He was discharged from the 

cardiac ward, but the neonatal ward preferred a 

full course (seven days) of antibiotic treatment. 

After surgery echocardiography showed 

continuous flow from the aorta to the pulmonary 

artery. In the follow-up period, he was 

readmitted after 20 days due to overflow, treated 

with diuretics, and was discharged again with 

proper feeding and good general condition. After 

a month, he had good feeding and gained proper 

weight. The next plan for this patient at the age 

of six to eight months is to perform a Glenn 

operation and then a Fontan procedure after the 

baby starts walking. 
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Figure 1. Stages of stent placement inside PDA through angiography in an infant with TVA  

(A. The lateral view of aortic arch injection: the tubular PDA with multiple stenoses connects the aortic artery to the 

pulmonary artery; B. The lateral view of aortic arch injection: the PDA dilatation stage with a coronary balloon; C. The 

lateral view of aortic arch injection: stages of coronary stent placement in the PDA; D. The frontal view of injection in the 

pulmonary artery after stent placement: filling both pulmonary arteries equally) 
 

Discussion 

Tricuspid valve atresia is a congenital heart 

defect occurring along with other heart defects in 

infants, which requires various treatment stages, 

and if left untreated, it will be fatal (2). The 

results of a review study showed a lack of 

evidence-based education for patient 

identification, evaluation, management, and 

treatment, as well as permanent consequence 

identification in these patients (5). As the results 

of the present study showed, after prostaglandin 

E1 infusion to impending ductal closure, the 

intra-ductal stent was successfully placed inside 

the PDA. In the same study done by Kumar et 

al., a newborn baby who had TVA and 

hypoplastic right ventricle was successfully 

carried out with ductal stenting (6). In a single-

centre experience report by Odemis et al., while 

13 patients underwent PDA stenting, five deaths 

were observed due to procedure-related 

conditions, pulmonary hemorrhage, 

retroperitoneal hemorrhage, sepsis, and 

aspiration pneumonia. Eight of thirteen patients 

achieved ductal stent effectively (7). Early 

diagnosis and timely interventions are very 

important for saving these infants’ lives. Surgery 

and shunting are common treatments for 

congenital neonatal heart disease, which have 

been validated in treating TVA. However, these 

methods increase the mortality rate of infants, 

especially those weighing less than 3000 g (8). 

Stent placement is another way of treating this 

disorder. Research shows that the use of this 

method improves the growth of pulmonary 



Journal of Kerman University of Medical Sciences 2022; Vol. 29, Issue 3 

295 

arteries and reduces complications and hospital 

stay, yet it increases neonatal survival (9). Stent 

placement can effectively keep the PDA open 

and increase the pulmonary blood flow in high-

risk infants. The new generation of coronary 

stents has better properties, flexibility, and 

traceability, and is placed more easily. Hence, 

ductal stenting is a suitable alternative treatment 

for shunt surgery in neonates with ductal-

dependent congenital heart defects, such as 

TVA, because it prevents thoracotomy and the 

related adverse complications (10). Therefore, 

the treatment complications and duration could 

be reduced in patients with ductal-dependent 

cyanotic congenital heart defects by selecting 

appropriate conditions, patients, techniques, and 

tools. 

 

Conclusion 

Timely identification and treatment of high-

risk infants with TVA are the first steps in saving 

their lives. Stent placement could effectively 

keep the PDA open and maintain the pulmonary 

blood flow in infants; in addition, it reduces 

complications, obviates surgical procedures, 

reduces the admission duration, and increases 

neonatal survival. It is suggested that ductal 

stenting should be considered as a first treatment 

selection in newborns with TVA or as a good 

alternative method for BT shunting. 

 

Clinical Application of Findings 

The results of this study indicate that this 

method reduces complications and increases the 

survival rate in high-risk infants. 
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