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Case in Point

Unusual Congenital Pulmonary 
Anomaly in an Adult Patient With 

Dyspnea
Francisco Del Olmo-Arroyo, MD; Cristina Martinez-Recio, MD; Onix Cantres-Fonseca, MD;  

Antonio Soto, MD; and William Rodriguez-Cintrón, MD

This patient presented with scimitar syndrome, a rare combination of partial anomalous  
pulmonary venous return, right lung hypoplasia, and dextroposition of the heart.

A
natomic variations may result 
in abnormal return from the 
pulmonary veins to the right 
side of the heart. This group 

of congenital anomalies, also known 
as partial anomalous pulmonary ve-
nous return (PAPVR), may connect 
oxygenated blood from the pulmo-
nary vein to a systemic vein before 
reaching the right atrium. The most 
common PAPVR is derived from the 
left upper pulmonary vein, which 
then connects to the left innominate 
vein and drains into the superior 
vena cava (SVC). 

Scimitar syndrome is a rare PAPVR 
variant in which part of or the entire 
right lung is drained by the pulmo-
nary vein into the inferior vena cava 
(IVC), giving the curvilinear dimen-
sion the appearance of a Middle East-
ern sword (scimitar). The syndrome 
is frequently associated with other 
abnormalities, such as right lung hy-
poplasia and abnormal right lung lo-
bation, dextroposition of the heart, 

right pulmonary artery hypoplasia, 
systemic arterial blood supply to the 
right lower lung from the infradia-
phragmatic aorta, atrial septal defects 
of the secundum type, right-sided 
diaphragmatic hernia, and horseshoe 
lung.1,2 The syndrome was first de-
scribed in 1836 by Cooper during 
an autopsy of an infant, and Dotter 
diagnosed the first symptomatic pa-
tient in 1949.3,4 

CASE REPORT 
A 62-year-old man, former smoker 
(40 pack-year), with a past medical 
history of arterial hypertension and 
asthma visited the clinic, reporting 
exertional dyspnea. He also reported 
oppressive, retrosternally located ex-
ertional chest pain, 6/10 in intensity, 
of 3 minutes’ duration that radiated 
to the right chest and ameliorated 
with rest. Symptoms had occurred 
every other day for the past year. His 
physical exam was remarkable for 
central obesity. Lung auscultation was  

essentially clear. There was no jugu-
lar vein distention. The patient’s heart 
showed a regular rate and rhythm 
without evidence of murmurs or 
gallops. There was no evidence of 
leg edema or cyanosis. The patient’s 
resting oxygen saturation of 98% re-
mained unchanged after exercise.

An electrocardiogram showed  
normal sinus rhythm with no isch-
emic changes. A pulmonary function 
test showed a forced expiratory vol-
ume (FEV1) of 1.44 L (61% of pre-
dicted), forced vital capacity (FVC) 
of 1.99 L (68% of predicted), and 
slow vital capacity (SVC) of 2.09 L 
(60% of predicted), with an FEV1/
SVC ratio of 68% of predicted. These 
results suggested moderate-to-severe 
obstructive ventilatory impairment. 

There was no response to bron-
chodilator therapy.  Lung volumes 
were measured by plethysmogra-
phy. The residual volume (RV), 
total lung capacity (TLC), and RV/
TLC ratio were  2.57 L (147% of pre-
dicted), 4.66 L (88% of predicted), 
and 55%, respectively, suggesting 
severe air trapping. Diffusion lung 
capacity (DLCO) testing revealed  
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16.95 mL/min/mm Hg (73% of pre-
dicted) when corrected by hemo-
globin and DLCO/alveolar volume 
of 4.97 mL/min/mm Hg/L (114% of 
predicted). This result was consistent 
with a mild reduction of gas transfer, 
which normalized when corrected by 
alveolar volume. 

A posteroanterior chest radio-
graph image was remarkable for me-
diastinal shifting toward the right 
side, volume loss of the right lung, 
and evidence of a previous gunshot 
on the right chest wall (Figure 1). 
Previous chest imaging done in Octo-
ber 2009 showed an opacification of 
the right lower lung with indistinct-
ness of the right cardiac border and 
partial obliteration of the right hemi-
diaphragm. The patient was treated 
with inhaled steroids and long- 
acting bronchodilators with partial 
improvement in dyspnea symptoms.  

Myocardial perfusion imaging re-
vealed scintigraphic evidence of heart 
rate-induced ischemia on the inferior 
and apical wall segments of the left 
ventricular myocardium. A transtho-
racic echocardiogram showed a very 
poor echocardiographic window.  
Left ventricular function seemed pre-
served. Transesophageal echocardiog-
raphy was scheduled, but the patient 
missed the appointment. 

Cardiac catheterization was only 
remarkable for 40% to 50% obstruc-
tion of the mid-left anterior descend-
ing artery, which did not explain the 
patient’s dyspnea or chest pain. Right 
side pressures were described as fol-
lows: right atrial mean, 10 mm Hg; 
right ventricle, 36/8 mm Hg; pulmo-
nary artery, 33/16 mm Hg; pulmonary 
artery mean, 23 mm Hg; pulmonary 
capillary wedge pressure, 12 mm Hg; 
and a mean arterial pressure of  
100 mm Hg. He had a left ventricle 
ejection fraction of 60%. 

Because images suggested dex-
troposition of the heart and right 

lung hypoplasia, a chest computed 
tomography (CT) and angiography 
were done (Figure 2). The images 
showed hypoplasia of the right lung 
field with an anomalous venous re-
turn from the right midlung, having 
a vertical contour that drained into 
the supradiaphragmatic IVC. In addi-
tion, CT reconstruction demarcated 
the last mentioned contour draining 
into the IVC, consistent with scimi-
tar syndrome (Figure 3). The patient 
was treated conservatively due to age, 
optimizing therapy for obstructive 
lung and cardiovascular disease. 

DISCUSSION
Partial anomalous pulmonary venous 
return is a relatively uncommon con-
genital anomaly, accounting for 0.5% 
to 1% of congenital heart disease.4,5 
The characteristic abnormality is 
PAPVR of part of or the entire right 
lung to the IVC, either below the dia-
phragm or at the junction of the IVC 
and the right atrium. The rare com-
bination (3%-5%) of an association 
of PAPVR, right lung hypoplasia, and 
dextroposition of the heart is desig-
nated scimitar syndrome. The scimi-
tar vein sign is a characteristic chest 
roentgenographic finding of a cres-
centlike shadow in the right lower 
lung field where the curvilinear  

dimension gives the appearance of a 
scimitar sword. 

Normally, the pulmonary veins 
from the right and left lung carry ox-
ygenated blood into the left atrium, 
then to the left ventricle, and then 
flowing out systemically. The SCV 
and IVC return the deoxygenated 
blood from the body system to the 
right atrium. From the right atrium, 
blood flows into the right ventricle, 
and then through pulmonary arter-
ies, reaching the lungs where oxy-
genation occurs. In this syndrome, 
a left-to-right shunt is established 
when the anomalous pulmonary vein 
drains blood from the right lung into 
the IVC, resulting in an increased 
risk of developing right ventricular 
failure due to long-standing right 
ventricular volume overload.

Presentation and Diagnosis
There are two clinical presentations 
of scimitar syndrome: infantile and 
pediatric/adult. Infantile scimitar syn-
drome has a clinical presentation of 
tachypnea and heart failure within 
the first 2 months of life, with a high 
mortality rate. The pediatric/adult 
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Figure 1. Chest Radiograph

Shows volume loss with right mediastinal 
shifting (arrow) and evidence of gunshot 
on chest wall.

Figure 2. Computed 
Tomography Angiograph

Right lung hypoplasia with anomalous 
venous return from the right midlung. 
There is a vertical contour (arrow) that 
drains into the supradiaphragmatic  
inferior vena cava. 
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type is milder and frequently asymp-
tomatic, and the diagnosis is usually 
incidental after performing an imag-
ing study. Scimitar vein sign appears 
in 70% of the noninfantile cases, and 
lung hypoplasia is less severe. A spi-
rometry may reveal mild deficits in 
vital capacity and FEV1. An electro-
cardiogram may show right ventricu-
lar hypertrophy. 

Cardiac catheterization is required 
to confirm the diagnosis. Addition-
ally, this procedure can help in the 
assessment of the pulmonary venous 
drainage course, pulmonary artery 
anatomy and pressure, scimitar vein 
stenosis, and presence of left-to-right 
shunt or other cardiac anomalies, if 
present. Other modalities have been 
suggested as alternative methods for 
diagnosing this condition, includ-
ing the use of coronary CT and 3D 
echocardiography.6,7 However, these 
diagnostic tests are not available in all 
facilities and are very costly. 

Treatment and Prognosis
Vida and colleagues conducted a 

multicentric study for the European 
Congenital Heart Surgeons Asso-
ciation on scimitar syndrome.8 Data 
were collected from 1997 to 2007 for 
68 patients who underwent a surgi-
cal procedure. A total of 11 patients 
were categorized as late onset, and 
when compared with the infantile 
category, they had fewer postopera-
tory complications, hospital mortal-
ity, late mortality, and were less likely 
to develop pulmonary hypertension. 
Both pulmonary stenosis and pulmo-
nary hypertension were linked with 
poor outcomes. It seems the younger 
the patient (infantile), the higher 
the possibility of complications and 
mortality. Adults who are incidentally 
diagnosed have a better outcome if 
asymptomatic. Findings such as hy-
poplastic lungs may predispose these 
patients to developing recurrent 
pneumonias.8,9

Dusenbery and colleagues docu-
mented in a cohort study the rela-
tionship between poor survival and 
other variables. Significant variables 
included age at presentation, non-
atrial septal defect (non-ASD) con-
genital heart disease, left pulmonary 
vein stenosis, and pulmonary artery 
pressure (PAP) at the time of presen-
tation. Predictors of survival for non-
surgical patients were directly related 
to PAP at presentation and absence 
of non-ASD congenital heart disease. 
If the patient’s PAP is less than half 
of the systemic pressure, the survival 
is near 100% at 5 years from initial 
presentation.9

Surgery is the definitive treatment 
for PAPVR. However, asymptom-
atic patients with PAPVR with small 
left-to-right shunt do not require in-
tervention, as the defect has no sig-
nificant clinical impact, and patients 
have a normal life expectancy with-
out correction.10 

Surgical treatment may be consid-
ered in the following circumstances:

•  A hemodynamically significant 
left-to-right shunt (a ratio of pul-
monary to systemic blood flow 
is greater than 2:1), often mani-
fested as right ventricular vol-
ume overload

•  Recurrent pulmonary infections 
•  Compression or obstruction of 

surrounding structures caused 
by the anomalous vein 

•  During surgical repair of other 
major cardiac lesions, depending 
on the surgical risk of a repair 
and level and degree of shunting

Surgical options include redirect-
ing the venous drainage to the left 
atria, ligation/embolization of vas-
cular supply to the sequestered lobe, 
and pneumonectomy.  The procedure 
complications may include thrombo-
sis of the scimitar vein, lung infarct, 
hemoptysis, and pulmonary hyper-
tension, which may lead to resection 
of the lung.11,12 Surgical procedures 
are recommended in cases where the 
patient has had recurrent lung infec-
tions or a significant degree of shunt-
ing. Studies have compared both 
approaches, demonstrating a better 
outcome after 10 years for those pa-
tients who were medically treated 
considering the aforementioned sur-
gical indications.

CONCLUSION
Scimitar syndrome is a rare but well-
described constellation of cardio-
pulmonary anomalies, accounting 
for 0.5% to 1% of congenital heart 
disease. It is a variant of PAPVR, in 
which part of or even the entire right 
lung is drained by right pulmonary 
veins that connect anomalously to 
the IVC. Although a diagnosis can 
be made by chest radiograph, further 
imaging is needed to corroborate the 
diagnosis and demonstrate other as-
sociated abnormalities. 

Additional tests have been de-
scribed in the literature, but these 

Figure 3. Computed 
Tomography Imaging  
Reconstruction

Vertical contour shown draining into the 
inferior vena cava (circle).
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procedures are not available in all 
facilities and may incur a higher 
cost. Therefore, CT angiographic re-
construction is an alternative, non-
invasive procedure. Surgery is the 
definitive treatment; however, as-
ymptomatic patients with PAPVR 
and small left-to-right shunt do not 
require intervention.   ●
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