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ABSTRACT

Scimitar syndrome is a rare congenital anomaly. It is also known as hypogenetic lung syndrome. It is essentially
a combination of pulmonary hypoplasia and Partial Anomalous Pulmonary Venous Return (PAPVR). There are
manifestations of heart failure due to associated congenital heart disease in infants. Most of the adults are asymptomatic
but may have exertional dyspnoea or recurrent respiratory infection. It almost exclusively occurs on the right side. It
is diagnosed by transthoracic/transesophageal echocardiography or angiography. CT or MRI angiography also helps
in the diagnosis. Surgical correction is indicated in the presence of significant left to right shunting and pulmonary
hypertension. Creation of an intra-atrial baffle to redirect the pulmonary venous return into the left atrium. Otherwise,
the anomalous vein can be re-implanted directly into the left atrium. Thrombosis, stenosis, and occlusion of the
scimitar vein and its deviation are the complications of the surgery. This case report emphasizes the importance of a
thorough clinical and echocardiographic examination to avoid the diagnosis of this rare congenital anomaly.
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INTRODUCTION

Scimitar is a rare congenital cardiovascular abnormality. It is also known as pulmonary venolobar syndrome. It in-
cludes a hypoplastic right pulmonary artery and right lung, anomalous systemic arterial supply to the right lung, and
anomalous right pulmonary vein. There is a displacement of cardiac structures into the right hemithorax due to hy-
poplastic right lung. It has characteristic features of curved anomalous venous drainage of the right pulmonary vein
into the inferior vena cava. The syndrome is called Scimitar syndrome hence it resembles the curved Middle Eastern
sword “Scimitar” [1,2]. The anomalous pulmonary vein descending below the diaphragm creating a half-crescent sign
at the right side of the heart is the anatomic basis of this sign. It may be associated with a variety of congenital thoracic
abnormalities [3]. Patients may present with a history of recurrent pneumonia, features of pulmonary hypertension,
and/or chronic right ventricle volume overload.

CASE PRESENTATION

A 36-year-old man presented with chronic dyspnoea on exertion for 6 months duration. There was no significant
co-morbid illness. General examination was normal. Cardiovascular examination showed systolic murmur in the
pulmonary area and features of right ventricular volume overload. Electrocardiogram showed sinus rhythm with
features of right ventricular strain pattern. Chest X-ray showed cardiomegaly. There is right atrial enlargement with
classical scimitar appearance of right pulmonary venous drainage into the inferior vena cava. A provisional diagnosis
of Scimitar syndrome was made.

The patient was subjected to an echocardiogram. It revealed a large ostium secundum atrial septal defect with left to
right shunt. There is a gross dilatation of right heart chambers with moderate pulmonary artery hypertension. There
is abnormal drainage of the right pulmonary vein into the suprahepatic segment of the inferior vena cava. The right
pulmonary artery was hypoplastic. There was preserved biventricular contractile function.

Cardiac catheterization was done. It showed dilated right-sided chambers with large ostium secundum atrial septal
defect with QP:QS>2:1. The pulmonary angiogram showed a hypoplastic right pulmonary artery with the classic
scimitar appearance of right upper pulmonary venous drainage into the inferior vena cava. The diagnosis of scimitar
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syndrome was confirmed. Surgical correction was planned due to the presence of symptoms with a large shunt and
moderate pulmonary hypertension.
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Figure 2 Subcostal transthoracic echocardiogram showing the anomalous drainage of pulmonary vein into the
inferior vena cava

DISCUSSION

The scimitar syndrome was first described by Chassinat in1836 [4]. The term “Scimitar” was coined by CA Neill et
al., in 1960. It is associated with multiple cardiopulmonary anomalies [5,6]. It is a complex malformation of the lungs,
heart, and blood vessels. The most common congenital heart disease associated with this syndrome is an atrial septal
defect (70%) [7]. Other associated cardiac anomalies are ventricular septal defect, tetralogy of Fallot, patent ductus ar-
teriosus, coarctation of the aorta, hypoplastic left heart syndrome, total anomalous pulmonary venous connection, cor
triatriatum, bicuspid aortic valve, and subaortic stenosis [8-10]. Non-cardiac problems include ipsilateral diaphrag-
matic anomalies, localized bronchiectasis, horseshoe lung, vertebral anomalies, and genitourinary tract abnormalities.
The patient may present with a repeated history of respiratory tract infections or features of pulmonary hypertension.

The diagnosis is made by transthoracic/transesophageal echocardiography or angiography. Chest X-ray findings are
ipsilateral mediastinal shift with a small lung. In one-third of cases, a typical scimitar appearance due to the anoma-
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lous draining vein may be seen as a tubular structure paralleling the right heart border. The right heart border may be
blurred. The presence of a left to right shunt may lead to the development of pulmonary hypertension and Eisenmenger
physiology. The exact anatomy of the anomalous drainage is delineated by Computed Tomography (CT) and Magnetic
Resonance Imaging (MRI). They also give added information about the associated congenital defects of the lung,
bronchovascular tree, or thoracic spine. Cine MRI and 3D contrast-enhanced MR angiography is the non-invasive tool
in the evaluation of anomalous pulmonary venous drainage. Quantification of the left-to-right shunt is done either by
dynamic MRI or cardiac catheterization.

Prenatal diagnosis is made by fetal echocardiogram. Color flow and spectral doppler will provide clues to an ob-
structed pulmonary venous drainage. Visualization of the confluence behind the right atrium and a vertical vein is the
characteristic findings in echocardiography [11]. But the detection rate of these anomalies remains suboptimal [12,13].

Surgical correction is always required for the infantile form. Generally, the prognosis is poor for infantile form even
with or without surgery. In adults, the indications for surgical corrections are recurrent respiratory tract infections,
significant left-to-right shunting, or pulmonary hypertension. The main aim of the surgery is to avoid the sequelae of
chronic volume overload [14-17]. Pneumonectomy of the hypoplastic lung or correction of the anomalous drainage
by rerouting into the left atrium is the surgical option. Alternatively, the creation of a tunnel by an intra-atrial patch is
used to redirect the anomalous pulmonary venous flow into the left atrium through an ASD. The free wall of the right
atrium is also used to create a tunnel from the anomalous pulmonary vein to the left atrium across an ASD. This is
described by Puig-Massana and Revuelta et al. [18]. Similar results are observed by Huddleston et al., in right lung
lobectomy or pneumonectomy compared to repair of the anomalous venous return and ligation of collaterals [19]. Post
repair stenosis is the most important immediate postoperative complication which may lead to death in certain cases.
The risk of thrombosis is also there.

CONCLUSION

In conclusion, we describe a rare congenital anomaly, the scimitar syndrome, which is complicated by an atrial septal
defect. This case report emphasizes the importance of a thorough clinical evaluation. Through CT and MRI the exact
anatomy of the anomalous drainage and course of adjacent vessels should be delineated.
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