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Abstract 
 
Eisenmenger syndrome (ES) is the process in which a long-
standing left-to-right cardiac shunt caused by a congenital heart 
defect is eventually reversed into a cyanotic right-to-left shunt.1 
ES associated with small VSDs is rare but crucial to recognize.2 

 
We report a 31-year-old female with WHO Diagnostic Group 
1: pulmonary arterial hypertension associated with congenital 
heart diseases, and known small VSD with ES, who completed 
heart and lung transplantation.  
 
Background 
 
Pulmonary arterial hypertension (PAH) is a common complica-
tion among patients with congenital heart disease (CHD).3,4  In 
the presence of an unrepaired left-to-right shunt, the pressure of 
the pulmonary circulation leads to vascular remodeling, 
resulting in a progressive rise in pulmonary vascular resistance 
and right ventricular overload.5 Despite growing evidence  
supporting use of PAH therapies in PAH associated with CHD 
(PAH-CHD) population, mortality remains high. Three percent 
of patients with small or moderate VSD defects, ≤1.5 cm in 
diameter will develop Eisenmenger syndrome.2 We present a 
patient with severe PAH and a small VSD, who was referred to 
transplantation due to inadequate response to PAH therapy and 
Eisenmenger syndrome.  
 
Case 
 
A 31-year-old female, with WHO Diagnostic Group 1: pulmo-
nary arterial hypertension associated with congenital heart 
diseases, and unrepaired Ventricular septal defect (VSD) 
presents with worsening dyspnea. 
 
The patient grew up in the Philippines and was monitored 
regularly for known VSD. At age 13, she was hiking up a 
mountain in Thailand and felt short of breath and her mother 
noticed her lips were blue. On return to home in the Philippines 
she was diagnosed with idiopathic pulmonary arterial hyperten-
sion by Echocardiogram. She moved to Australia for further 
care and started treatment with Bosentan. At age 15 years she 
transferred her care to Stanford and was stable on oral sildenafil 
and subcutaneous Treprostinil pump for 8 years. At this time, 
her 6-minute walk test (6MWD) was 1501 feet. Echocardio-
gram revealed RV with moderate dilation, and right ventricular 
hypertrophy with moderate reduction of RV function. RA 
showed no dilation, and a small membranous VSD. Right Heart  

 
 
Catheterization revealed PVR (pulmonary vascular resistance) 
= 18.4. 
 
The patient transferred to school in Israel for five years and was 
lost to follow-up. In the interim, was hospitalized for two weeks 
with pulmonary hemorrhage. The patient still reports bleeding 
with hemoptysis and dyspnea at exertion. Her 6MWD and 
SpO2 were stable. Her RHC was similar in terms of PAP and 
Qp:Qs compared to the prior RHC, but her PVR (25.5) was 
significantly worse compared with 15 years prior. Echocardio-
gram revealed a small peri membranous VSD with bidirectional 
shunting. There was worsening right ventricular enlargement 
with marked systolic dysfunction. Estimated RVFAC = 18%. 
Moderate RVH. New onset of mild to moderate TR with an 
estimated RVSP of 102 mmHg (RAP = 5 mmHg). The patient 
was placed on the transplant list for heart and lung a few months 
later and completed transplantation five years later.  
 
Discussion 
 
This case raises several important issues in the management of 
patients with PH associated with congenital heart disease 
(CHD). This highlights changes in management strategies for 
these patients regarding screening of CHD in developing 
countries and potential indications for transplant in PAH-CHD.  
 
CHD screening in developing countries 
 
CHD in developing countries is typically diagnosed late due to 
lack of access to healthcare, and lack of data and knowledge 
regarding CHD.6 Lack of data on prevalence of congenital 
malformations at birth is due to limited diagnostics, poor 
epidemiological data, and absence of birth defect registries.7 
Late diagnosis of CHD in conjunction with lack of expertise for 
timely repair of cardiac defects results in further development 
of PAH. Late presentation and diagnosis is also due to poor 
health literacy and lack of healthcare access. There is also a lack 
of CHD awareness in health workers, leading to misdiagnosis 
and inappropriate counseling.8 Enhancing education of 
healthcare providers, providing proper diagnostic tools, and 
increasing access is key to improving CHD screening in these 
populations.  
 
 
 
 



  
 
Indicators for transplant in PAH-CHD  
 
An argument has been raised about the impact of hemoptysis 
on mortality in PAH-CHD. Studies have reported a mortality 
rate of 3% to 11.4% in patients with PAH-CHD presenting with 
hemoptysis.9-11 The reported decrease in fatal hemoptysis in 
PAH-CHD over the past decades may be explained by 
improvement in clinical understanding, medical management, 
and interventional techniques for pulmonary vascular disease. 
Nevertheless, one could argue that recurrent hemoptysis may 
reflect disease progression that requires the escalation of 
treatment and an early referral for transplantation assessment.12 
 
Conclusion  
 
A small VSD can contribute to the development of PAH and 
even ES. Special attention should be given to improving CHD 
screening in developing countries to avoid late diagnosis and 
disease progression. It is important to monitor for indicators of 
disease progression such as hemoptysis for early referral to 
transplantation.  
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