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CASE SUMMARY
After a 20-week routine fetal anat-

omy scan, a 31-year-old G1P0 female 
was referred for a fetal echocardio-
gram for a suspected ventricular septal 
defect. The fetal echocardiogram noted 
cardiac dextroposition, a hypoplastic 
right lung, and possible right lower 
pulmonary vein drainage to the inferior 
vena cava. Follow-up fetal MRI was 
performed at 30 weeks’ gestation.

IMAGING FINDINGS
Fetal MRI at 30 weeks’ gestation 

demonstrated dextroposition of the 
heart and right lung hypoplasia (Fig-
ure 1). There was an abnormally large 
vessel in the right lower thorax (Figure 
2) draining into the inferior vena cava, 
consistent with a scimitar vein. The 
right pulmonary artery was hypoplas-
tic (Figure 3) compared to the contra-
lateral side. Additionally, the images 
revealed lung parenchyma crossing 
the midline and in communication 
posterior to the pericardium, consis-
tent with horseshoe lung (Figure 4). A 
right lower lobe lesion was noted, with 
an abnormal arterial branch originating 
off the aorta, and supplying the lesion, 
diagnostic for pulmonary sequestration 
(Figure 5). 

Postnatally, a chest CT angiogram 
performed at 3 days of age (Figure 
6) was consistent with the fetal MRI 
findings confirming a) right lung 
hypoplasia; b) the scimitar vein; c) 
the horseshoe lung; and d) pulmonary 
sequestration, with aberrant arterial 
supply from the aorta to the sequestra-
tion. Cardiac catheterization at 12 days 
of age (Figure 7) showed dual drainage 
of multiple segments of the right lung 
both anomalously via the scimitar vein 
and directly to the left atrium.

DIAGNOSIS
Scimitar syndrome 

DISCUSSION
Scimitar syndrome, also referred to 

as hypogenetic lung syndrome, is a con-
stellation of congenital anomalies that 
include partial anomalous pulmonary 
venous return to the inferior vena cava 
either above or below the diaphragm. 
This is most commonly accompanied 
by various degrees of right lung and 
right pulmonary artery hypoplasia.1 
Without the abnormal pulmonary vein; 
ie, the scimitar vein, the pathology can-
not be defined as Scimitar syndrome.2 

The incidence of Scimitar syndrome 
ranges from 1 to 3 per 100,000 live 

births and a 2:1 female predominance.2 
The clinical features of scimitar syn-
drome vary considerably. Patients are 
either diagnosed early (infantile type) 
or late (childhood/adult type).2,3 When 
they present during infancy, symptoms 
are usually severe and include failure to 
thrive, tachypnea, and heart failure. Cya-
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FIGURE 1. Coronal fetal MRI FIESTA 
shows dextroposition of the heart (white 
arrow) and associated hypoplastic right 
lung (yellow arrow).
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nosis may occur if pulmonary hyperten-
sion is present, leading to right-to-left 
shunt. Symptoms in the childhood/adult 
type are milder and most commonly 
include recurrent pneumonia.2

Scimitar syndrome is associated 
with a number of cardiac and extra- 
cardiac anomalies. Extra-cardiac abnor-
malities include pulmonary and pul-
monary artery hypoplasia, pulmonary 

sequestration, horseshoe lung, bron-
chiectasis, and diaphragmatic hernia.4 
A horseshoe lung was present in our 
patient. This rare congenital pulmonary 
anomaly is characterized by fusion of 
the posterobasal portions of the right 
and left lungs across the midline, with 
the isthmus crossing behind the pericar-
dium and anterior to the aorta. Approxi-
mately 80% of horseshoe lungs occur in 
association with scimitar syndrome.5

Fetal ultrasound may be the initial 
modality used to diagnose scimitar 
syndrome. The condition must be con-
sidered when fetal ultrasound reveals 
right lung hypoplasia and mediastinal 
shift, with characteristic anomalous 
drainage of any pulmonary vein. The 
diagnosis can be confirmed postna-
tally by radiography, angiography, 
or transthoracic or transesophageal 
echocardiography, CT angiography 
(CTA), or magnetic resonance angi-
ography (MRA).6 The most evident 
postnatal sign on radiography is medi-
astinal shift. While each modality can 
show the scimitar vein (an anomalous 
pulmonary vein appearing as a curvi-
linear density in the right lower lobe 
and directed toward the right hemid-
iaphragm), CTA or MRA is typically 
used for diagnosis to show the venous 
connection with the inferior vena cava 

FIGURE 2. Axial (A) fetal MRI SSFSE and coronal FIESTA (B) images demonstrate anoma-
lous pulmonary vein (white arrow) compatible with a Scimitar vein.
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FIGURE 3. Coronal fetal MRI SSFSE images demonstrate a hypoplastic right pulmonary 
artery (white arrow, A) when compared to the left (yellow arrow, B). 

A B
FIGURE 4. Axial SSFSE image shows lung 
parenchyma crossing midline and in com-
munication posterior to the pericardium and 
anterior to the aorta, consistent with horse-
shoe lung (white arrow). 
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FIGURE 5. Coronal SSFSE image (A) demonstrates right posterior lung pulmonary seques-
tration (white arrow), which was confirmed intraoperatively. Axial fetal MRI SSFSE (B) 
image shows an abnormal arterial branch (yellow arrow) originating off the aorta and supply-
ing the right lower lobe pulmonary sequestration.
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and to identify associated abnormali-
ties.6 In our case, fetal MRI accurately 
confirmed the diagnosis and detailed 

the associated findings; to our knowl-
edge, this has not been previously 
described.

CONCLUSION
Scimitar syndrome is a rare con-

genital syndrome with multiple asso-
ciated findings and a wide variety 
of presentations. Our case demon-
strates that fetal MRI can be success-
fully utilized to confirm a diagnosis 
of Scimitar syndrome and to identify 
associated anomalies. Early diagnosis 
is important in directing management, 
particularly in infants with severe 
symptomatology. 
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FIGURE 7. Right heart catheterization 
image shows dual drainage of multiple seg-
ments of the right lung both anomalously 
via the scimitar vein (white arrow) and 
directly to the left atrium. 

FIGURE 6. Postnatal chest CTA (A, white arrow) depicts a hypoplastic right pulmonary artery. Coronal postnatal CTA chest (B) shows an 
abnormal vein (yellow arrow) coursing through the right lower lobe, consistent with a scimitar vein. Axial CTA images of the chest (C) confirm 
horseshoe lung (red arrow). Coronal and axial CTA images (D-F) show an aberrant arterial branch (blue arrows) originating off the aorta and 
supplying the right lung pulmonary sequestration (green arrow).

A

D

B

E

C

F


