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CASE REPORT
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ABSTRACT

Scimitar syndrome is a rare congenital cardiovascular malformation that includes a partially 
anomalous drainage of the pulmonary veins in the inferior vena cava, right pulmonary hypo-
plasia, and systemic-pulmonary collaterals originating from various segments of the aorta. 
We present a case of Scimitar syndrome with associated intracardiac lesions and a large arte-
rial conduct supplying the right lung, originating from the abdominal aorta and draining in 
the inferior vena cava.
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INTRODuCTION

Scimitar syndrome is a rare cardiovascular and broncho-
pulmonary congenital abnormality, with an incidence of 
1–5/100,000 live births.1,2 Scimitar syndrome consists of 
partial pulmonary venous drainage into the inferior vena 
cava (IVC), variable degrees of hypoplasia of the right 
lung with rotation of the heart into the right hemitho-
rax, hypoplasia of the right pulmonary artery (PA), and 
an aberrant systemic arterial supply from the aorta to the 
right lung.3 The syndrome is variable in its expression, and 
several variants were described in the literature.4–6 Addi-

tional intracardiac lesions have also been recognized, with 
a prevalence of 40%.2 

CASE REPORT

We report the original case of a 6-weeks-old female in-
fant who was transferred to our tertiary center, present-
ing with acute dyspnea and requiring admission in the 
pediatric intensive care unit and intubation. She was born 
at 36 weeks of gestation with a birth weight of 3,000 g. 
The physical examination showed respiratory distress, 
signs of congestive heart failure, and the lower limbs 



18 Journal of Cardiovascular Emergencies 2021;7(1):17-21

presented intermittent coldness. Cardiac auscultation 
revealed tachycardia with systolic murmur. Chest radi-
ography revealed opacification of the right hemithorax, 
cardiac enlargement with moderate displacement of the 
cardiac structures from left to right, and pulmonary 
plethora; a scimitar vein was not observed. Echocardiog-
raphy showed mesocardia, dilatation of the IVC, dilata-
tion of both ventricles with normal function, ostium se-
cundum interatrial communication (of 5 mm diameter) 
with left-to-right shunt, a muscular-type ventricular 
septum defect (of 4 mm diameter), hypoplasia of the 
right PA (z score: –2.4). Only the left pulmonary veins 
were recognized by echocardiography on the left side, a 
right pulmonary vein drained into the right atrium (RA), 
and a small pulmonary vein drained into the IVC (Figure 
1, panels A and B). The subcostal view revealed a large 
arterial vessel arising from the abdominal aorta near the 

celiac axis, with an ascending and tortuous course (Figure 
1, panels C and D). 

The computed tomography scan revealed hypoplasia of 
the right lung, with right PA hypoplasia; no parenchyma 
appeared to be excluded from the normal bronchial tree 
(Figure 2, panel A). An anomalous venous return was ob-
served, with a dilated right pulmonary vein opening into 
the RA, which drained the pulmonary venous circulation 
corresponding to the right upper and middle lobe, and the 
upper and anterobasal segments of the right lower lobe 
(Figure 2, panel B). Another pulmonary vein collecting the 
laterobasal and posterobasal segments of the right lower 
lobe was observed crossing the diaphragm and joining 
with another pulmonary vein that drained the mediobasal 
segment of the right lower lobe, with a common draining 
site into the IVC. There was a large aberrant artery arising 
from the abdominal aorta above the celiac trunk with as-

FIGuRE 1. Color Doppler echocardiographic views demonstrating right pulmonary veins draining into the RA and IVC (A, B) and a large 
artery vessel arising from the abdominal aorta with ascending and tortuos course (C; D). Ao – abdominal aorta; ASD – atrial septal defect; 
AV – aberrant vessel; IVC – inferior vena cava; LA – left atrium; RA – right atrium
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cending, transdiaphragmatic course, which separated into 
two branches, one supplying the lower part of the right 
pulmonary circulation, and the other draining into the 
cranial portion of the IVC, which was actually an aorto-
caval fistula (Figure 2, panels C and D). Below the origin of 
this artery, the aorta was narrowed.

Cardiac catheterization confirmed the diagnosis of Scim-
itar variant, with the presence of a systemic-to-pulmonary 
collateral vessel arising from abdominal aorta below the 
diaphragm, which supplied an important area of the right 
lung and from which an aorto-venous fistula had devel-
oped, draining into the IVC (Figure 3). The hemodynamics 
revealed a mean pulmonary arterial pressure of 32 mmHg, 
a systemic-pulmonary output ratio (Qp:Qs) of  7.82, a pul-
monary/systemic vascular resistance ratio (Rp:Rs) of 0.2, 
an oxygen saturation in the IVC of 55.8% at the level of the 
lower margin of the liver and 94.4% at the level of RA.

In spite of vigorous treatment for congestive heart fail-
ure, the condition of the infant deteriorated. The patient 
underwent surgery on the 12th day after admission to sup-
press flow through the aberrant vessel. After the patient had 
been put on cardiopulmonary bypass, the anomalous ves-
sel was identified and ligated immediately after its emer-
gence. Following the procedure, there was an improvement 
in the infant’s condition. Postoperative echocardiography 
estimated a normal pressure in pulmonary circulation and 
demonstrated left-to-right shunt at three levels: at atrial 
and ventricular level, and at the partial anomalous pulmo-
nary venous return, with a Qp:Qs of 1.8:1. The anomalous 
venous return will be surgically treated later in evolution.

The publication of this case was approved by the in-
stitutional review board of the Emergency Clinical County 
Hospital of Târgu Mureș, in the presence of a signed in-
formed consent obtained from the mother.

FIGuRE 2. Computed tomography angiography scan showing a small right pulmonary artery (A), a right dilated pulmonary vein draining 
into the right atrium (B), and an aberrant vessel arrising from abdominal aorta supplying the right pulmonary circulation and fistulising in 
the inferior vena cava (C, D). Ao – abdominal aorta; AV – aberrant vessel; IVC – inferior vena cava; LA – left atrium; LPA – left pulmonary 
artery; LV – left ventricle; RA – right atrium; RPA – right pulmonary artery; RPV – right pulmonary vein; RV – right ventricle
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DISCuSSIONS

Scimitar syndrome was classified by Depuis et al. into two 
distinct forms: “infantile” and “adult”.3 The “infantile” 
form affects children younger than one year of age, and 
it typically presents the clinical features of pulmonary 
arterial hypertension and congestive heart failure sec-
ondary to the (1) significant left-to-right shunt from the 
anomalous pulmonary venous drainage, from an addi-
tional cardiac defect, and from the systemic arterial sup-
ply to the right lung; and (2) reduction of the pulmonary 
vascular bed on the right side.1,2 The “adult” form, pre-
senting without pulmonary hypertension, affects both 
children and adults, is well tolerated, and has a better 
prognosis.3

The management of Scimitar syndrome is diverse due 
to the variability of its clinical and hemodynamic char-
acteristics. The operative approach should be individual-
ized, and a two-stage approach has been recommended.3 
Embolization through a catheter or surgical ligation of the 
aberrant arterial supply as the first operative phase has 
been shown to improve the clinical features of congestive 
heart failure by reducing the left-to-right shunt.1,2,7,8 

In our case, ligation of the anomalous systemic arterial 
collateral immediately after its origin reduced the left-to-
right shunt by eliminating the right pulmonary circulation 
supply and removing the aorta-IVC fistula. 

The unique pattern of the presented case can be ex-
plained in the light of proper knowledge of the embry-
ological development of the cardiovascular system. In 
early fetal life, there is an intercommunication between 
developing cardiac chambers and systemic, pulmonary, 
and venous systems. The persistent communication of the 
splanchnic plexus with a cardinal or umbilic-vitelline vein 
may lead to the development of some type of anomalous 
venous connection.9 If early connections of both arteries 
and veins persist, a congenital arteriovenous fistula may 
result. Le Rochais et al. reported a Scimitar syndrome as-
sociated with pulmonary arteriovenous fistulas.10 Accord-
ing to the authors’ knowledge, this is the first case pub-
lished in the literature, which associates these particular 
anatomical features, consisting in the association of an 
aorta-IVC fistula in a patient with Scimitar syndrome 
without pulmonary sequestration.

CONCLuSIONS

Infantile Scimitar syndrome is a rare congenital anomaly 
that is difficult to diagnose and manage. Our case represents 
a unique variant of the Scimitar syndrome with a normal 
bronchial tree, associated intracardiac malformation, and 
an anomalous right pulmonary arterial supply originating 
from the abdominal aorta, with a fistula into the IVC.
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