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Meandering Left Pulmonary Vein: A Case Report
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Abstract

A meandering pulmonary vein is a rare congenital pulmonary vascular variant. This usually presents as a unilateral pulmonary 
vein that takes an abnormal and tortuous course within the lungs, eventually draining into the heart. In our case, the patient 
presents with a finding of a left meandering pulmonary vein which eventually drains into the left atrium on cross-sectional imag-
ing of the chest.
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Introduction

Pulmonary vein anomalies are usually classified as either con-
genital or acquired processes. Congenital pulmonary vein 
anomalies include abnormal drainage or connections with other 
pulmonary vessels. Acquired pulmonary vein anomalies include 
obstruction/stenosis, hypertension, collateral circulations,  
calcifications, or thrombosis.1

To further understand congenital pulmonary vein anomalies, it 
is imperative to review the embryology related to pulmonary 
vein formation. The lungs drain into the systemic veins during 
the first 2 months of fetal development. The common primitive 
pulmonary vein is formed from the posterior wall of the primi-
tive left atrium. The primitive lungs then join to the common 
pulmonary vein, which leads to the discontinuation of pulmo-
nary venous return to the systemic veins. The 4 pulmonary veins 
arise, with 2 veins draining each lung.1 Normally, the right upper 
and middle lobes are drained by the right superior pulmonary 
vein while the left upper lobe and lingula are drained by the 
left superior pulmonary vein. The right and left lower lobes are 
each drained by 1 of the 2 inferior pulmonary veins. 

Anomalies of the pulmonary veins can arise when there is 
abnormal resorption of the embryonic structures. Atypical pat-
terns can be found in up to about 38% of the population.1

Anomalies that involve the diameter of the pulmonary vein 
include pulmonary vein varix and congenital unilateral pul-
monary vein atresia or stenosis. In pulmonary vein varix, the 
diameter of the pulmonary vein is enlarged without an arterial 
connection. In congenital unilateral pulmonary vein atresia or 

stenosis, there is no incorporation of a common pulmonary vein 
into the left atrium.2

Drainage anomalies include right- and left-sided partial anom-
alous pulmonary venous return (PAPVR), Scimitar syndrome, 
and levoatrial cardinal vein. In right-sided PAPVR, the right pul-
monary vein drains into the superior vena cava. In left-sided 
PAPVR, the left upper pulmonary vein joins the left brachioce-
phalic vein.1,3 Scimitar syndrome presents as a pulmonary vein 
draining into an inferior vena cava and is usually associated 
with right pulmonary hypoplasia. The levoatrial cardinal vein is 
a pulmonary vein that serves as a connection between the left 
atrium and the systemic venous system. 

Connections with the pulmonary arterial tree can result in 
anomalies as well such as pulmonary arteriovenous malforma-
tion. In this condition, abnormal connections are seen between 
the pulmonary artery and pulmonary vein. 

In our case, an anomalous unilateral single pulmonary vein, 
also known as an meandering pulmonary vein (MPV), is an 
anomaly in the number of pulmonary veins. In this condition, 
the single pulmonary vein joins the left atrium after uniting all 
the pulmonary veins from one lung. 

Case Presentation

A 43-year-old male with no known past medical history pres-
ents with an abnormal coagulation profile and previous symp-
toms of chest pain. A computed tomography arterial (CTA) 
study was ordered as an outpatient study to rule out a pulmo-
nary embolism. An incidental finding of a left-sided anomalous 
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pulmonary vein with a tortuous course was found, eventually 
joining the left atrium. 

Imaging Findings
A CTA study shows a dilated pulmonary vein draining the left 
upper lobe with an intrapulmonary course that crosses the 
major fissure. This vein then joins the left superior pulmonary 
vein before entering the left atrium. The finding is most consis-
tent with an incidental vascular variant of anatomy entering 

the left pulmonary vein. There were no pathological conse-
quences identified with this finding.

Discussion

An MPV is a rare anomaly with only 20 reported cases.3 Many of 
these cases reported have been right-sided. With our patient, 
the MPV was left-sided. 

Meandering pulmonary vein is usually asymptomatic with an 
abnormal course, eventually draining into the left atrium. This 
condition is usually confused with Scimitar syndrome in which 
anomalous pulmonary drainage of the right lung goes to the 
IVC.4 Scimitar syndrome can be associated with right lung 
hypoplasia, cardiac malformations, and dextrocardia.3,5

Disruption of normal embryological formation of the pulmo-
nary veins can lead to MPV. This disruption particularly occurs 
during the primitive splanchnic capillary stage of develop-
ment. The splanchnic plexus includes the cardinal veins, the 
umbilicovitelline veins, and the common pulmonary vein which 
drains the immature lung.6 The cardinal veins and umbilicovitel-
line veins eventually regress while the common pulmonary vein 
joins the left atrium and forms the pulmonary veins. If there is 
atresia of one of the pulmonary veins before pulmonary seg-
mentation but after splanchnic circulation is separated, an 
MPV may arise.6,7

The discovery of MPVs is usually incidental findings in imag-
ing studies with an asymptomatic presentation. This discov-
ery is typically reported in most cases as an isolated finding, 
unlike Scimitar syndrome. It is imperative to differentiate MPV 
from other pulmonary anomalies given that MPV is an isolated 
finding with no surgical intervention needed. Although MPVs 
can occur bilaterally, most cases have been reported to be 
right-sided rather than left-sided. In our case, the patient was 
asymptomatic with an incidental and isolated finding of a left-
sided MPV coursing tortuously and eventually joining the left 
atrium. 
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Figure  1.  The left MPV drains into the left superior pulmonary 
vein, eventually draining into the left atrium. MPV, meandering 
pulmonary vein.

Figure 2.  A coronal CT view again demonstrates the left MPV as 
it approaches the left superior pulmonary vein. CT, computed 
tomography; MPV, meandering pulmonary vein.

Figure 3.  Coronal CT maximum intensity projection image of 
the left-sided MPV as it joins the left superior pulmonary vein. 
CT, computed tomography; MPV, meandering pulmonary 
vein.
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Figure 4.  Three-dimensional reconstruction images portraying the left MPV in both (A) anterolateral and (B) posterior views. MPV, 
meandering pulmonary vein.
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