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A Rare Case Report of Isolated Left Sided Partial Anomalous Pulmonary Ve-
nous Connection with Right Meandering Pulmonary Vein

Abstract

Isolated partial anomalous pulmonary venous connections with intact atrial septum are a relatively rare condition [1].  Mean-
dering pulmonary vein is a very uncommon pulmonary venous anomaly with less than 20 reported cases [2]. Here we present 
a case of incidental diagnosis of isolated left sided anomalous pulmonary venous connection with right meandering pulmo-
nary vein in a middle-aged man who was asymptomatic with no hemodynamic effects on right heart, presently intervention 
deferred. Is intervention required?
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Introduction
PAPVC is characterized by drainage of one or more pulmo-
nary veins into right atrium or systemic circulation instead of 
left atrium [3]. Normal pulmonary venous pattern with four 
pulmonary veins and different ostia is present in 60-70% of 
the population whereas 38% of the population were found to 
have anomalous pulmonary venous variation [4].  One fourth 
of pulmonary blood flow is contributed by each pulmonary 
vein [3]. The most common vein involved in PAPVC is right 
upper pulmonary vein [4]. Origin of PAPVC from left sided 
pulmonary veins occur in 3-8% of the cases [5]. Presence of at 
least 2 aberrant connecting veins in PAPVC causes significant 
shunting [3]. Left to right occurs similar to atrial septal defect/
ventricular septal defect/patent ductus arteriosus [4]. Patient 
with isolated PAPVC is usually asymptomatic [1].  Anoma-
lous pulmonary vein with a tortuous intrapulmonary course 
although eventually draining normally into left atrium consti-
tutes meandering pulmonary vein [2].

Case Report
53 years old male known case of type 2 diabetes mellitus pre-
sented with the chief complaints of non-healing ulcer over 
the right foot for the past 3 months. He denied any history 
of breathing difficulty, palpitation, abdominal distension or 
swelling of legs. On examination patient was conscious and 
oriented. Vitals examination showed Blood pressure- 130/80 
MMHG, pulse rate- 82/minute, Respiratory rate- 16/min, Tem-
perature- 98 Fahrenheit and JVP – not elevated. There was no 
hepatomegaly or ascites. His baseline blood investigations 
revealed anemia, elevated blood glucose and HbA1C. Right 

lower limb arterial Doppler study was normal. On routine eval-
uation Chest X-ray PA view was done which showed dilated 
and tortuous pulmonary vascular markings on the right side 
(Figure 1). Transthoracic echocardiography- two-dimensional 
M mode with color Doppler showed ejection fraction of 66%, 
with no evidence of right atrial or ventricular dilation and pul-
monary hypertension. In view of incidental finding on the chest 
x-ray 640 slice computed tomography of pulmonary angio was 
done which showed partial anomalous pulmonary venous re-
turn with left upper lobe pulmonary vein draining into the left 
brachiocephalic vein (Figure 2). Dilation and tortuosity of the 
right lobe pulmonary veins are noted in the right lung paren-
chyma (Figure 3). Few branches of right upper lobe pulmo-
nary vein are noted joining the tortuous branches of right lower 
lobe pulmonary vein and draining into the left atrium through 
right inferior pulmonary vein suggestive of meandering pul-
monary vein (Figure 4-7). 

Figure 1: Arterial and venous connections of all the four 
chambers of heart.
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Figure 2: Chest x-ray PA view showing dilated and tortuous 
pulmonary markings on the right side. 

Figure 3: Electrocardiography of the patient.

Figure 4: Two-dimensional M mode trans echocardiography 
showing normal sized Right atrium and ventricle.

Figure 5: 640 slice CT Pulmonary Angiogram showing left 
upper pulmonary vein draining into the brachiocephalic vein.

Figure 6: 640 slice CT pulmonary Angiogram showing dilated 
right lower pulmonary vein.

Figure 7: 640 slice CT Pulmonary angiogram showing me-
andering right pulmonary vein [branches of right upper lobe 

vein draining into right lower pulmonary vein].

Discussion
In our case patient had isolated left sided PAPVC with right 
meandering pulmonary vein. Both of them are rare presenta-
tions of pulmonary venous anomaly. 
Embryology of pulmonary veins is a complicated process. 
Blood returning from the lung buds initially drain into the 
splanchnic plexus which in turn eventually drains into paired 
cardinal and umbilic vitelline veins. Right superior vena cava 
is formed from the right cardinal system whereas left cardinal 
system mostly disappears and may potentially develop into left 
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superior vena cava in less than 1% of the population. Inferior 
vena cava, portal venous system and ductus venosus develop 
from umbilic vitelline veins. A primitive common pulmonary 
vein is formed from the outpouching of dorsal wall of left atri-
um. Gradually common pulmonary vein communicates with 
the portion of splanchnic plexus. Pulmonary venous connec-
tion to the cardinal and umbilicovitilline veins gradually invo-
lute and gets incorporated into left atrium to form four separate 
pulmonary veins. Pulmonary venous anomalies develop as a 
result of failure of this process [6].

PAPVC was initially described by Winslow in 1739 as persis-
tence of embryonic anastomosis between systemic and pulmo-
nary venous plexus [3]. Prevalence of PAPVC is around 0.4-
0.7%. It can be right sided, left sided or bilateral [4]. PAPVC 
is predominantly associated with atrial septal defect [7]. 85% 
of PAPVC were associated with sinus venosus ASD whereas 
10-15% were associated with secondum ASD [4]. Shunt he-
modynamics is predicted based on the quantity and caliber of 
pulmonary veins and other associated cardiopulmonary defects 
[3]. Isolated PAPVC’S on long term may develop pulmonary 
hypertension and right ventricular dilation which needs follow 
up [1]. Diagnosis of PAPVC should be considered in the set-
ting of trans thoracic echocardiography showing right heart 
dilation in the absence of congenital heart disease [3]. Trans 
thoracic echocardiography is less sensitive- as one third cases 
of PAPVC were left undiagnosed [3]. Trans esophageal echo-
cardiography is preferred than TTE in view of its high sensitiv-
ity and efficacy [4]. Multidetector computed tomography and 
magnetic resonance imaging are the most efficient methods of 
imaging [4]. Velocity encoded phase contrast magnetic reso-
nance imaging can be utilized in accurately quantifying the ra-
tio of pulmonary to systemic blood flow [6]. Surgical repair has 
been found beneficial in left sided PAPVC, right heart enlarge-
ment, patients with tricuspid regurgitation and clinical symp-
toms [8]. Meandering pulmonary vein was first described by 
Goodman et al [9]. Meandering pulmonary vein is often con-
fused with scimitar syndrome when it occurs on the right side 
as both show prominent vertically running vascular shadow on 
chest radiograph [2]. Majority of meandering pulmonary veins 
have been reported on the right side [2]. Differential diagno-
sis of meandering pulmonary veins includes classical scimitar 
syndrome, pulmonary varix, pulmonary malformations and 
pulmonary nodules [10]. Surgical intervention should take into 
account of the nature of PAPVC, it’s contribution to overall 
clinical picture, underlying co-morbid conditions, shunt index 
severity, patient’s life expectancy and complications associated 
with PAPVC repair [11].

1. PAPVC of left sided pulmonary veins is unusual. 
2. Isolated PAPVC- PAPVC without atrial septal defect or oth-
er congenital heart defects.
3.Presence of meandering right upper lobe pulmonary vein. 

4. Absence of clinical features of pulmonary hypertension.
Above 4 peculiarities made us to present this case.
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