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Abstract- Critical pulmonary valve stenosis (CPVS) and atrial septal defect (ASD) is an uncommon form of 

congenital heart disease. Concurrent transcatheter pulmonary valvuplasty and closure of secundum atrial 

septal defect appears to be an interesting alternative to surgical correction. We present the simultaneous 

balloon valvuloplasty of critical pulmonary stenosis (PS) with supra systemic right ventricular pressure and 

medium sized secundum ASD with right to left shunt.  
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Introduction 
 
Transcatheter pulmonary valve balloon dilation has 
become the treatment of choice for adult patients with 
isolated pulmonary valve stenosis (1,2). Transcatheter 
closure of secundum atrial septal defect with Amplatzer 
device in adult patients is efficient and safe, with 
excellent long-term success rate (3-5). There are a few 
case reports where valvar PS and secundum ASD were 
treated concurrently by transcatheter procedure (6). 
 
Case Presentation 
 
A 35 year old female referred by adult cardiologist for 
treatment of ASD and PS. She had a history of 
palpitation and dyspnea on mild exertion. There was 
history of cyanosis on mild exertion. 

Electrocardiogram showed prolonged PR interval, 
right axis deviation, right atrial hypertrophy and right 
ventricular hypertrophy with strain. The chest X-Ray 
showed moderate cardiomegaly, prominent main 
pulmonary artery and decreased pulmonary vascular 
marking. The echocardiogram revealed a secundum 
ASD of 22 mm with appropriate rims and critical 
pulmonary valvar stenosis with a peak systolic pressure 
gradient of 180 mmHg and post stenotic dilation of the 
main pulmonary artery. The patient was taken up for 
transcatheter closure of ASD and balloon pulmonary 
valvuloplasty. Informed consent was obtained. On 

cardiac catheterization, the right ventricular pressure 
was supra-systemic, and the peak to peak systolic 
gradient across the pulmonary valve was 220 mmHg. 
Also, pulmonary blood flow/ systemic blood flow ratio 
(QP/QS) was 1/0.9(right to left shunt). Right ventricular 
angiography in anteroposterior and lateral views showed 
severe valvar PS, post stenotic dilation and moderate 
TR. 

Left upper pulmonary vein (PV) injection in 
hepatoclavicular projection showed medium sized ASD 
with good rims. Balloon stretched diameter of the ASD 
was 22mm Figure 1. 

 
 
 

 
Figure 1: Shows measurement of the stretched diameter of 

the atrial septal defect with a sizing balloon catheter. 
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Figure 2. (A): Shows critical balloon pulmonary waist using 

a Tyshak balloon, (B): shows balloon pulmonary valvuloplasty 

using a Tyshak balloon disappearance of the waist indicates 

commissural separation and an excellent result. 
 
 

 
Figure 3. Left anterior oblique view showing the Amplatzer 

device was fully deployed and was released by unscrewing.  
 
 
Pulmonary annulus diameter was 23 mm. All 

procedure was performed under local anesthesia and 
transthoracic and fluoroscopy guidance. At first, 
pulmonary valvuplasty was performed with a 25mm 
Tyshak balloon, so as to avoid catheter manipulation 
after placement of the ASD device Figure 2. The ASD 
was closed using a 24 mm Amplatzer Septal Occluder. 
There was no residual shunt and complication on 
transthoracic echocardiography immediately and 24h 
after device implantation. 

On follow up 1, 6 and 12,24,36,48 month, there was 
no residual shunt and no significant gradient across the 
pulmonary valve. 

 
Discussion 
 
Rapid advances in interventional cardiology have 
changed the therapeutic modality for many patients with 
complex congenital heart disease. Percutaneous 

pulmonary balloon valvuloplasty has become a 
procedure of choice for adult patients with isolated 
valvar PS (1). 

Transcatheter closure of secundum atrial septal 
defect is an alternative to surgical repair in selected 
patients (3-5). 

In many countries, effective and safe transcatheter 
interventions now exist for closure of ASD, ventricular 
septal defect (VSD) and patent ductus arteriosus 
(PDAs).  

However, the simultaneous transcatheter treatment of 
critical valvar PS and large ASD is rare (1,7,8). The first 
case of combined treatment of balloon pulmonary 
valvuloplasty and atrial septal defect was described in 
1997 by Yib et al in a 7 year old girl (9). Recently, 
report on concurrent transcatheter therapy of valvar PS 
and secundum ASD has been increased tremendously 
(7,8,10-12). 

The decision to combined attempt pulmonary valve 
dilation and device closure of ASD depends upon 
various factors: 1) size of ASD 2) adequate ASD  
rims 3) degree of pressure gradient across the pulmonary 
valve.  

In our patient pulmonary valvuloplasty was 
performed first so as to minimize catheter manipulation 
after implantation of ASD device. In our patient, 
improvement of symptoms, cyanosis and increased 
arterial o2 saturation was observed during the  
procedure.  

In combined critical PS and ASD, disappear of 
cyanosis after balloon on valvuloplasty related to  
good right ventricular compliance. Persistent  
cyanosis, despite relief of right ventricular outflow 
obstruction could be related with poor right ventricular 
dysfunction.  

The major advantages of percutaneous closure of 
ASD are the short hospital stage, absence of 
thoracotomy, open heart surgery and admission to an 
intensive care unit, thus avoiding subsequent surgical 
scar and post operative pain. 

The disadvantage of such procedure especially in 
Iran is higher cost compared to cardiac surgery. 
However complete occlusion of the ASD and  
immediate relief of pulmonary obstruction were 
demonstrated at the end of procedure and confirmed  
the next day, 1, 6 ,12 mo and yearly thereafter  
by transthoracic echocardiography. In conclusion,  
the combined trans-catheter closure of atrial  
septal defect and pulmonary balloon valvuloplasty is 
feasible and effective and achieve a satisfactory 
outcome.  
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