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Patent Ductus Arteriosus With Eisenmenger Syndrome:
Difficult Diagnosis Made Easily With Saline Contrast
Echocardiography
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Abstract

The diagnosis of patent ductus arteriosus (PDA) with Eisenmenger
syndrome is difficult. We report a case of 35-year-old male who
came to our outpatient department (OPD) for evaluation of repeated
hemoptysis and dyspnea on exertion. He had already completed two
courses of ATT. On examination, grade 3 ejection systolic murmur
was audible over precordium. Transthoracic echocardiography (TTE)
showed enlargement of right atrium (RA) and right ventricular (RV)
with severe tricuspid regurgitation (TR). On agitated saline contrast
injection, agitated saline was seen in pulmonary artery followed by
filling of abdominal aorta without filling of ascending aorta, thus con-
firming the diagnosis of right to left shunt with PDA.
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Introduction

Development of Eisenmenger syndrome in a known patient of
patent ductus arteriosus (PDA) is easy by carefully looking for
differential cyanosis and clubbing in upper and lower limbs.
It is quite uncommon for a patient of PDA to present primar-
ily after development of Eisenmenger syndrome. We report
a 35-year-old male who presented in chest outpatient depart-
ment (OPD) with hemoptysis and was sent to us for routine
echocardiography. On screening transthoracic echocardiogra-
phy (TTE), right atrium (RA) and right ventricular (RV) were
enlarged with severe tricuspid regurgitation (TR) and intact
IAS and IVS without pulmonary stenosis and normal RV ejec-
tion fraction. It could have been concluded that it is a case of
primary pulmonary hypertension but agitated saline injected in
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upper extremity was done just as a routine. On contrast echo-
cardiography, in suprasternal notch view agitated saline was
seen in pulmonary artery and then filling the descending aorta
before ascending aorta. This agitated saline contrast estab-
lished diagnosis of PDA with Eisenmenger syndrome.

Case Report

A 35-year-old male came to our OPD with history of repeat-
ed hemoptysis and dyspnea on exertion. Physical examina-
tion revealed heart rate (HR) 100/min, blood pressure (BP)
110/70 mm Hg, respiratory rate (RR) 30/min and raised jugu-
lar venous pressure (JVP). No obvious cyanosis or edema
were present. Grade 2 parasternal heave was present. Second
heart sound was loud and ejection systolic murmur was pre-
sent. CXR demonstrated mild cardiomegaly with clear lung
parenchyma. Electrocardiogram showed biatrial enlargement
and right ventricular hypertrophy. On screening TTE, RA and
RV were enlarged with severe TR and intact IAS and IVS and
normal RV ejection fraction (Supplementary videos 1 and 2,
www.cardiologyres.org). Short axis view also confirmed same
finding without pulmonary stenosis (Supplementary videos 3
and 4, www.cardiologyres.org). We concluded that it is a case
of primary pulmonary hypertension but agitated saline inject-
ed in upper extremity was done just as a routine. On contrast
echocardiography, in suprasternal notch view agitated saline
was seen in pulmonary artery and then filling the descending
aorta before ascending aorta (Supplementary video 5, www.
cardiologyres.org). This agitated saline contrast established di-
agnosis of PDA with Eisenmenger syndrome.

Discussion

PDA is the most common type of extra cardiac shunt seen in
clinical practice. It accounts for 10-12% of congenital heart
diseases in adults and has a higher incidence in females [1-
3]. Gibson in 1900 described PDA continuous systolic and
diastolic murmur. With Eisenmenger syndrome, elevated pul-
monary pressures cause reversal of the shunt to right-to-left,
resulting in loss of the diastolic murmur and a presentation that
can mimic primary pulmonary hypertension [1]. In PDA with
left-to-right shunting, TTE with color flow imaging provides a
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sensitive diagnostic tool with the use of the suprasternal notch
or parasternal short-axis approach to image a jet in the main
pulmonary artery. However, due to low-velocity laminar right-
to-left flow in the ductus, the sensitivity of TTE has been esti-
mated as low as 12% [3]. Other methods for diagnosis of PDA
with Eisenmenger syndrome include cardiac catheterization,
transesophageal echocardiography, and comparison of right
brachial and femoral artery blood gasses [1, 3-5]. We describe
the utility of agitated saline contrast for establishing the diag-
nosis of PDA with right-to-left shunt.
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