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Introduction
Pulmonary arterial hypertension (PAH) associated with 

atrial septal defect (ASD) is clinically important due to in-
creased morbidity and mortality.1)2) Closure of septal defect is 
one of the options in the treatment in these patients. If the pa-
tient’s pulmonary arterial pressure is more than 2/3 the sys-
temic pressure, closure can be done with a net left-to-right 
shunt of at least 1.5 : 1 or evidence of reversibility of the shunt 
in the cardiac catheterization.2)

Recently, there are several reports about transient use of pul-
monary arterial vasodilators in the successful management of 
PAH in the perioperative period.3)4) Here, we reports a case of 
remarkable recovery of severe PAH after ASD closure followed 
by oral endothelin receptor antagonist, bosentan (Tracleer, Ac-
telion, Allschwil, Switzerland).

Case
A 31-year-old woman was referred to our hospital because 

of worsening of exertional dyspnea for 3 months. Initially, she 
felt exertional dyspnea about 18 months ago, just after deliv-
ery of her second baby. Her symptom got worse with time 
and presented with exertional dyspnea of NYHA class III, or-
thopnea, and paroxysmal nocturnal dyspnea at the time of ad-
mission. Initial her vital signs were body temperature 36.4°C, 
heart rate 60/min, respiratory rate 20/min and blood pressure 
90/50 mmHg. There was regular heart beat with wide fixed 
splitting of S2 at the pulmonic valve area and there was no 
clubbing of the fingers and nails. On her admission, the chest 
X-ray showed cardiomegaly and dilated pulmonary trunk. 
The transthoracic echocardiogram revealed about 1.5 cm sized 
secundum type ASD with bidirectional shunt (mainly left to 
right shunt). The right ventricle was markedly dilated with 
D-shaped left ventricle and severe right ventricular systolic 
dysfunction (Fig. 1). The estimated systolic pulmonary arteri-
al pressure with maximal tricuspid regurgitation velocity was 
98 mmHg (TR Vmax = 4.7 m/sec). Cardiac catheterization 
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was performed to assess the reversibility of PAH and evaluate 
operability. The pulmonary artery pressure and pulmonary 
vascular resistance were 83/30 mmHg (mean arterial pressure, 
47 mmHg) and 11.3 U/m2 in room air, respectively. After ad-
ministration of oxygen (5l/min via nasal prong), her pulmo-
nary arterial pressure was slightly decreased to 73/30 mmHg 
(mean arterial pressure, 45 mmHg). Transient obstruction of 
septal defect with a sizing balloon decreased her pulmonary 
arterial pressure to 70/25 mmHg (mean arterial pressure, 40 
mmHg). The calculated pulmonary to systemic flow ratio 
(Qp/Qs) and pulmonary to systemic vascular resistance ratio 
(Rp/Rs) were 1.5 and 0.33, respectively.

Though the patient had severe resting PAH with partial re-
versibility, we decided to close ASD because of her young age, 
relatively small defect size and no clubbing of her fingers. Ini-
tially we wanted to control PAH with oral sildenafil treat-
ment preoperatively, the patient did not take medication be-
cause of side effect and financial problem. On fifth hospital 
day, the patient underwent operative closure of ASD with au-
topericardial patch. Because of markedly increased systolic 
pulmonary arterial pressure, the operator mad flap-valve 

shaped patch closure. Immediate postoperatively, her systolic 
pulmonary arterial pressure was 81 mmHg, whereas systolic 
arterial pressure was 92 mmHg. She was medicated with oral 
bosentan (62.5 mg po bid) the day after surgery. On the fifth 
postoperative day, her systolic pulmonary arterial pressure was 
dropped to 35 mmHg. Her symptoms were disappeared after 
the operation and medical management including bosentan. 

Four months after the closure, transthoracic echocardiogram 
showed remarkable reduction of right ventricular size and 
marked reduction of PAH (TR Vmax = 3.3 m/sec). The pa-
tient was not medicated any medication after 4 months. The 
follow-up echocardiogram after 7 months demonstrated nor-
mal pulmonary arterial pressure (TR Vmax = 2.5 m/sec) with 
normal right ventricular size and function. At last assessment 
(31 months after the surgery), the patient had no symptom 
and the follow-up echocardiogram confirmed normal right 
ventricular contractility without PAH (Fig. 2). 

Discussion
In this report, we presented a case with severe PAH associ-

ated with secundum type ASD who was successfully treated 

Fig. 1. The transthoracic echocardiogram shows markedly dilated right ventricle and dysfunction (A) end-diastole, and (B) end-systole. There is 
significant shunt between left and right atria through the septal defect and the measured defect size was 1.5 cm (arrows, C). The measured maximal 
tricuspid regurgitation velocity is 4.7 m/sec suggesting severe pulmonary arterial hypertension (estimated pulmonary arterial systolic pressure is 98 
mmHg, D).
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with operation and transient use of oral bosentan. 
ASD is most common congenital heart disease in adults. 

PAH can occur as a result of chronic exposure of the pulmo-
nary vessels to increased blood flow through the shunt.1) His-
tologic changes in the intima and media of the pulmonary 
vessels can be resulted in the luminal narrowing and subse-
quent development of PAH.5) According to previous studies, 
the prevalence of PAH is 6-17% of patients with ASD.6)7) The 
presence of PAH is associated with poor prognosis in the pa-
tients with ASD.1)2) Increased pulmonary arterial pressure can 
be lowered with septal closure. Balint et al.8) reported success-
ful outcomes after transcatheter closure in selected patients 
with secundum ASD and PAH. Initial pulmonary vasodilator 
therapy may be beneficial in patients with irreversible ana-
tomic changes of pulmonary vessels in the previously pub-
lished data.3)4)9)10) Schwerzmann et al.4) described a 38-year-old 
woman with ASD and severe PAH, who showed significant 
symptomatic and hemodynamic improvement after 1 year of 
treatment with intravenous prostacyclin. The ASD was closed 
percutaneously after the pulmonary vasodilator therapy. Kim 
et al.3) reported a 41-year-old woman with Eisenmenger syn-

drome who was initially managed with oral sildenafil for 2 
years and ASD was successfully closed. In our case, we success-
fully managed severe PAH with the surgical repair of ASD 
and subsequent use of oral bosentan therapy. 

Although decision of operative closure in this patient was 
difficult, we decided to operate the ASD on the basis of clini-
cal situation and the result of cardiac catheterization. Several 
reports already showed that the hemodynamic determination 
of operability in patients with ASD and severe PAH was prob-
lematic.5)9)11) However, there are reported cases with transient 
use of vasodilator therapy was associated with good result in 
the management of PAH associated with ASD. There is a re-
port that younger age was associated with good prognosis in 
the surgical correction of ASD.2) 

In conclusion, we experienced a case of dramatic improve-
ment of severe PAH and right ventricular dysfunction after 
ASD closure followed by an oral bosentan treatment. Our case 
suggests that the operability in patients with ASD and severe 
PAH should be decided with discretion on a case by case. The 
corrective repair of ASD and subsequent oral bosentan treat-
ment can be an option in the treatment of selected patients 

Fig. 2. The initial echocardiography reveals D-shaped left ventricle (A) end-diastole, and (B) end-systole. The follow-up transthoracic echocardiogram 
taken 31 months after the surgery demonstrates markedly decreased right ventricular size and disappeared right ventricular dysfunction (C) end-
diastole, and (D) end-systole. 
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with severe PAH and right ventricular dysfunction.
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