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Atrial stenting: case based elaboration of indications.
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In certain forms of  congenital and acquired heart defects, wide  interatrial communication is important to maintain 
hemodynamics. In comparison to balloon septostomy or blade septostomy, atrial septal stenting provides a controlled, 
predictable, and long-lasting atrial communication particularly in children and older age groups. Even though there are 
theoretical high risks of embolization, atrial stenting proves to be an effective palliative method. We describe 3 cases that 
underwent atrial stenting for different hemodynamic reasons. All three cases had different age groups. Two of them were 
moribund sick. Cases were performed under general anaesthesia with the help of transthoracic and transesophageal echo. 
Since it is uncommon procedure, we hope that this paper will the help in understanding clinical applications.
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Abstract

Introduction
Atrial septal stenting is done in selected congenital heart diseases 

where left atrial decompression, inter circulatory mixing, and 
maintenance of cardiac output are dependent on the size of the atrial 
septal defect.This paper describes three different hemodynamic 
indications for which atrial stenting have been performed.

Case Reports

Case 1
A 10 months old child with the weight of 6 kg presented to us in 

a very sick state. He was intubated for cardiorespiratory arrest and 
transferred to us on intermittent positive pressure ventilation after 
resuscitation. Echocardiography showed situs solitus, restrictive 
PFO, atrioventricular (AV) concordance, ventriculo arterial (VA) 
discordance, perimembranous ventricular septal defect (PMVSD) 
which was closed with septal tricuspid valve leaflet prolapse. Left 

ventricular outflow tract obstruction (LVOTO) was present due 
to the prolapsing tricuspid valve leaflet. There was no flow noted 
across the ventricular septal defect (VSD). The LVOTO prepared 
the left ventricle (LV) for possible switch (LV mass of 54gram/
m2 against, posterior wall: 5.8 mm). After initial stabilization 
and treatment of sepsis, he continued to have thrombocytopenia 
and hence was not suitable for surgery. The child was having an 
oxygen saturation of 45% with high lactate levels of 5-8 mmol/l. 
He underwent atrial ballooning with atrial septal stenting (Dynamic 
peripheral stent, premounted, 9mm x 25mm) to improve intracardiac 
mixing. The child improved symptomatically after the procedure, 
his saturation rose to 85% and the serum lactate level normalized. 
He was extubated on 4th post-procedure day. He was discharged 
after hemodynamic stabilization. He underwent arterial switch 
repair with atrial stent extraction after 15 days. His post-operative 
parameters remained stable.
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Figure 1: Case 1 with AP view under fluoroscopy showing the 
deployment of  the stent

Figure 2: 2 D echocardiography with subcostal coronal view showing 
the stent in situ in case1.

Case 2
An 11 years old female having symptoms of easy fatigability, and 

mild cyanosis was referred to us for evaluation. Echocardiography 
showed situs solitus, univentricular atrioventricular (AV) connection, 
L–loop ventricles, Tricuspid atresia, dilated left atrium with 
restricted PFO shunting left to right and interatrial septum bulging 
to the right, hypoplastic right ventricle (RV), large muscular VSD, 
VA discordance, L–posed aorta with moderate pulmonary stenosis 
(Pressure gradient=60 mmHg). She underwent cardiac catheterization 
to evaluate for suitability for the primary Fontan procedure. She was 
found to have post-capillary pulmonary hypertension with mean Left 
Atrial (LA) pressure of 32 mmHg with a mean pulmonary pressure 
of 38 mmHg as shown in table 1. Patient underwent Atrial Septal 

Figure 3: 2 D echocardiography with color flow mapping showing 
the presence of right to left shunt with Valsalva maneuver in case 2.

Chamber Pressure (mmHg)

Pulmonary artery 45/22/38 

Left atrium 32 (mean)

Descending Aorta 110/72/92 

Table 1: Case 2

Case 3
45 yrs old male was a diagnosed case of primary pulmonary 

artery hypertension. He presented with breathlessness of NYHA class 
III-IV for 6 months with increasing bilateral lower limb swelling 
for  2  months and decreased urine output for 1 month. He was on 
pulmonary vasodilators (Ambrisantan, Sildenafil) and diuretics 
(Torsemide, Aldactone) for the last 2 months before being referred 
to us. Echocardiography showed dilated RA and RV, severe tricuspid 
regurgitation (max PG=80 mmHg), severe RV dysfunction with Trans 
annular plane systolic excursion (TAPSE) of 4.8mm (N>17), right 
ventricular fractional area change (RVEF) of 8% (N>32), mild LV 
dysfunction (45%). He underwent cardiac catheterization and atrial 
stenting. His cath data is shown in table 2. Atrial septostomy with 
peripheral vascular premounted stent of 8 mm x 29 mm was done. 
Post stenting echocardiography revealed right to left (R-L) shunt. 
Post-procedure the patient improved symptomatically became 
ambulatory, his pedal edema gradually reduced and disappeared. 
Post-procedure echocardiography showed inter atrial stent in situ with 
right to left shunt. RV dysfunction was present with no significant 
change in TAPSE, although IVC respiratory variation was 50%. 
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Ballooning with atrial septal stenting with premounted Omnilink Elite 
9 mm x 29 mm peripheral stent. Post-procedure her LA mean pressure 
decreased to 17 mmHg, although pulmonary artery pressures was 28 
mmHg. The patient was discharged the next day with the advice of 
follow-up after 1 year for reassessment.
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LVEF was 45%. After 3 months of follow-up, there was a marked 
symptomatic improvement, stent in situ with right to left shunt, there 
was an improvement in systolic parameters of RV, with TAPSE of  
28mm. LVEF was about 50%.

Figure 4: Case 3 with AP view showing the presence of wire across 
the interatrial septum after stent deployment.

Chamber Pressure (mmHg)

Right atrium 24 

Right ventricular end diastolic pressure 22 

Descending Aorta 140/88 /100

Pulmonary artery 83 (mean)

Table 2: Case 3

Discussion
Atrial septal stenting is done in selected heart diseases where left 

atrial decompression, inter-circulatory mixing and maintenance of 
cardiac output are dependent on the size of the atrial septal defect.1 
The procedure itself is a very uncommon procedure and indications 
are still evolving. There are various case reports on atrial stenting. 
Definitive decompression of the left atrium can be achieved by 
stenting the atrial septum in infants with hypoplastic left heart 
syndrome.2,3 as was demonstrated in our case 2. The majority 
of stented ASDs in follow up were observed to be patent, as was 
confirmed by Doppler echocardiography.2,3 Atrial septum stenting 
is safe and effective in selected cases of congenital heart disease, 
allowing a reliable, long-lasting, restrictive or nonrestrictive inter-
atrial communication.4

Premounted stents have been used to have better control of 
deployment. There were few cases that reported modifying the shape 
of atrial stent can ensure better stability and decrease chances of  
embolization. The diabolo shape increases stent stability, facilitates 
recrossing of the stent during future catheter interventions, and 
ensures medium-term stent patency. In a study the technique was 
employed in 12 consecutive patients to relieve symptoms of a failing 
Fontan circulation  (n = 6) or severe pulmonary hypertension (n = 
6) with no early or late (mean follow up 1.75 yrs) stent-related 
complications.5 Stent fenestration of the interatrial septum in 
patients with idiopathic pulmonary arterial hypertension improves 
the quality of life of patients and can be a bridge to lung or heart-
lung transplantation. This was the objective in our third case.  
   We report here three cases who underwent atrial septal stenting 
for three different hemodynamic reasons. All three had no early 
complications related to procedure. Child with L-loop ventricles 
and Tricuspid atresia was discharged with advice to reassess PA 
pressure after one year. A child with transposition of great arteries 
underwent Arterial switch surgery with stent explantation. Patients 
with severe primary PAH improved symptomatically and discharged 
on oral pulmonary vasodilators. Atrial stenting remains a good option 
for palliative relief and symptomatic improvement in a variety of 
congenital and acquired heart disease. The indications and procedure 
methods are still in evolving phase and more studies and case reports 
will help in contributing the same.
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