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Case Report

Angiographic Findings

of an Isolated Meandering
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A Case Report
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A meandering pulmonary vein (MPV) is a rare pulmonary vascular anomaly characterized by an
abnormal course of the pulmonary vein draining into the left atrium. We report the case of a
55-year-old female who was diagnosed with a right MPV on pulmonary angiography. Enhanced
chest CT revealed a vascular structure with an abnormal course that drained into the right su-
perior pulmonary vein in the right upper lobe, which resembled a pulmonary arteriovenous
malformation (AVM). Pulmonary angiography performed to discriminate between an MPV and
pulmonary AVYM showed no feeding artery, normal parenchymal staining, and drainage to the
left atrium via the culprit vessel. Thus, the patient was diagnosed with MPV. When an MPV is dif-
ficult to differentiate from other vascular anomalies on enhanced chest CT, pulmonary angiog-
raphy can be helpful. By recognizing the angiographic findings of an MPV, unnecessary treat-
ment can be prevented.

Index terms Pulmonary Veins; Congenital Abnormalities; Angiography;
Arteriovenous Malformation; Scimitar Syndrome

INTRODUCTION

A meandering pulmonary vein (MPV) is a very rare pulmonary vascular anomaly (1).
It is characterized by a meandering path with the pulmonary vein draining into the left
atrium, and can be confused with scimitar syndrome and pulmonary arteriovenous
malformation (AVM) (1-3). MPV is a rare disease with 20 case reports, and few reports
on angiography findings have been reported (3, 4). Herein, we report a case of MPV, fo-
cusing on its angiographic findings, which was confused with pulmonary AVM on con-

trast-enhanced chest CT in a healthy asymptomatic patient.
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CASE REPORT

A 55-year-old healthy female with no relevant medical history visited our hospital for ab-
normal chest radiographic finding during a medical check-up. The posterior-anterior chest
radiography showed a nodular opacity in the right upper lung zone (Fig. 1A). She had no re-
spiratory symptoms and showed no abnormal findings on physical examination. Transcuta-
neous oxygen saturation was in the normal range. For further evaluation, a contrast-en-
hanced chest CT was performed. The nodular opacity observed on chest radiography was a
vascular structure in the right upper lobe (RUL) with an abnormal course, which drained
into the left atrium (Fig. 1B, C). The vascular structure was not clearly connected to the pul-
monary artery, but it was difficult to rule out the possibility of a pulmonary AVM. There was
no hypoplasia of the lung and no anomaly was seen in the heart and bronchus. Therefore,
angiography and elective embolization were requested.

Pulmonary angiography via the right femoral vein was performed under local anesthesia
using a 6-Fr guiding sheath (Flexor Ansel Guiding sheath, Cook Medical, Bloomington, IN,
USA). The sheath was placed in the main pulmonary trunk and a right pulmonary angiogra-
phy was performed with a 5-Fr angiographic catheter (Davis, A&A Medical Device, Seong-
nam, Korea). On pulmonary angiography, a vascular structure having a meandering path
and draining in the left atrium was observed in the RUL, but there was no feeding artery and
no early drainage (Fig. 1D). Selective angiographies using a 2-Fr microcatheter (Progreat,
Terumo, Tokyo, Japan) at RUL segmental arteries showed a normal venous drainage into the
right superior pulmonary vein through the aberrant anomalous vein after parenchymal
staining (Fig. 1E). An isolated MPV was diagnosed based on the absence of an arterial com-
munication. It was not an AVM, but one of the normal variations. There was no intraproce-

dural complication and the patient was discharged without further treatment.

DISCUSSION

MPV was first reported by Kozuka and Nosaki in 1968 (5). The term ‘MPV’ was first used by
Goodman et al. (6) in the presence of scimitar sign to define the abnormal splitting of the
right pulmonary vein into the left atrium.

MPV is a rare pulmonary venous anomaly, also referred to as pseudo-scimitar syndrome or
scimitar variant. It has been sometimes confused with the classical scimitar syndrome and
pulmonary AVM (2, 3). It is important to distinguish MPV from other vascular anomalies to
determine whether to treat or not.

Scimitar syndrome has three main characteristic findings: the right pulmonary vein drain-
ing into the inferior vena cava, a systemic arterial supply of the lung, and hypoplasia of the
right lung. Meanwhile, an isolated MPV drains into the left atrium and there is no systemic
arterial supply and hypoplasia of the lung (1, 7). Pulmonary AVM is another differential diag-
nosis which presents as an abnormal communication between the pulmonary artery and
vein without a capillary bed, contrary to an MPV which has a normal lung capillary bed (2).
The presence of feeding arteries and the location of the pulmonary venous drainage are im-

portant in discriminating between MPV and other diseases (1, 2). Diagnostic findings of iso-
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Fig. 1. A55-year-old female with a meandering pulmonary vein.

A. Chest radiograph shows a nodular opacity (arrow) in the right upper lung zone with a normal cardiac sil-
houette.

B. Contrast-enhanced chest CT coronal images (upper) show a tortuous vascular structure in the right up-
per lobe (arrows) emptying into the left atrium via the right superior pulmonary vein (asterisk) (lower).

C. A three-dimensional reformatted volume-rendered image shows the aberrant anomalous vein (arrows)
with a tortuous course draining into the left atrium.

D. Pulmonary angiography shows normal arterial vessels without evidence of a feeding artery (upper) and
the tortuous vein (arrows) draining into the right superior pulmonary vein (asterisk) (lower).

lated MPV;, scimitar syndrome, and pulmonary AVM are summarized in Table 1.

With the advance in technology, multidetector CT (MDCT), MR angiography, and reformat-
ted images are main diagnostic methods because they can well demonstrate the vascular
structure (3). However, it may be difficult to discriminate between an MPV and pulmonary
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Fig. 1. A55-year-old female with a meandering pulmonary vein.

E. Pulmonary selective arteriography in several segmental arteries show normal parenchymal staining and
normal venous drainage into the right superior pulmonary vein (asterisk) through the tortuous vein (arrows)
in the right upper lobe.

Table 1. Diagnostic Findings of Isolated MPV, Scimitar Syndrome, and Pulmonary AVYM

Isolated MPV Scimitar Syndrome Pulmonary AVYM
Clinical features Asymptomatic Asymptomatic or pulmonary infection/dyspnea Asymptomatic or dyspnea
Arterial structure No systemic arterial supply Systemic arterial supply to the lung Nidus with feeding artery
Venous drainage Left atrium Inferior vena cava Left atrium
Associated anomaly - Congenital heart disease, hypoplasia of the right lung  Hereditary hemorrhagic telangiectasia

AVM = arteriovenous malformation, MPV = meandering pulmonary vein

AVM with a MDCT only like in this case; pulmonary angiography can therefore be helpful.
Pulmonary angiography shows the diagnostic findings of an MPV: the absence of feeding ar-
teries and an abnormal arteriovenous communication, with an aberrant pulmonary vein
draining into the left atrium after staining the normal lung capillary bed.

MPYV drains to the left atrium, so if there is no accompanying vascular anomaly, it is usual-
ly detected incidentally without symptoms (3). Associated vascular anomalies should be
checked because surgical treatment may be required (7). In some cases, MPV drains in the
inferior vena cava, resulting in asymptomatic left-to-right shunt requiring a surgical ligation
between the MPV and the inferior vena cava (8, 9). The reported associated anomalies in-
clude ipsilateral absence of the middle bronchus and interlobar fissures, and right pulmo-
nary hypoplasia (2). In the case described by Goodman et al. (6), dextrocardia and hypoplasia
of the right main pulmonary artery was noted. Focal systemic arterial blood supply from the
abdominal aorta or celiac trunk in the right lower lobe was also reported to be an associated
anomaly (1, 4, 7). Lung resection has been required in patients with bronchiectasis or chron-
ic parenchymal lung disease secondary to the abnormal arterial supply to the right lower
lobe (10).

We reported the angiographic findings of an isolated right-sided MPV without associated
vascular anomalies. By recognizing the angiographic findings of an MPV, unnecessary treat-
ment, such as embolization or surgery can be prevented.
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