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Abstract

Partial anomalous pulmonary venous return (PAPVR) is an uncom-
mon adult congenital heart disease caused by an abnormal return of 
one or more, but not all, of the pulmonary veins to the right atrium 
or indirectly through venous connections from the anomalous pul-
monary vein. Presentations vary from incidental findings to severe 
heart failure and diagnosis could easily be missed. We report a case of 
PAPVR in a 51-year-old male with a history of coronary artery bypass  
surgery presenting with exertional dyspnea and chest discomfort 
which were initially interpreted as angina in light of patient’s known 
coronary disease and prior revascularization. Patient underwent sur-
gical repair with redirection of the pulmonary connection to the left 
atrium. On follow-up, patient had symptomatic improvement and de-
crease in pulmonary artery pressures. Diagnosis of PAPVR may be 
particularly elusive when patient also has a more common diagno-
sis, such as coronary disease. Unexplained pulmonary hypertension 
should alert physicians to consider additional differential diagnoses 
including congenital heart disease despite the patient’s adult age. As 
evidenced in this patient, successful surgical repair can lead to grati-
fying results and improved prognosis.

Keywords: Partial anomalous pulmonary venous connection; Con-
genital heart disease; Pulmonary hypertension; Angina; Exertional 
dyspnea; Heart failure; Left to right shunt; Anomalous pulmonary 
vein

Introduction

Partial anomalous pulmonary venous return (PAPVR) is a rare 
adult congenital heart disease caused by abnormal return of 
one or more, but not all, of the pulmonary veins to the right 
atrium (RA) or indirectly through venous connections from the 

anomalous pulmonary vein [1, 2]. Presentations vary from in-
cidental findings to severe heart failure [1] and diagnosis could 
easily be missed. Our patient with a history of coronary artery 
disease (CAD) presented with symptoms of exertional dysp-
nea and chest discomfort, simulating more common diagnosis 
of CAD, which eluded the diagnosis of PAPVR. Delay in diag-
nosis led to multiple emergency room visits, hospitalizations, 
coronary angiograms and numerous other investigations.

Case Report

A 51-year-old Asian male with a past medical history of CAD, 
type II diabetes mellitus, hypertension and dyslipidemia pre-
sented with persistent exertional dyspnea and chest discom-
fort. The patient underwent coronary artery bypass surgery at 
the age of 39, after he presented with progressive exertional 
angina and had a positive stress test for inducible ischemia 
in multivessel territories and coronary angiography showing 
severe triple vessel disease. During the past decade, despite 
medical optimization for CAD, he had persistent exertional 
symptoms of chest discomfort and dyspnea, which led to mul-
tiple emergency room visits and hospitalizations. These symp-
toms were interpreted as angina in light of the patient’s known 
CAD and prior revascularization. His multiple coronary an-
giograms revealed patent grafts and stents, and gastroenterol-
ogy workups which included esophagogastroduodenoscopy, 
abdominal ultrasonography and scintigraphic gastric empty-
ing were normal. On admission, patient was hemodynamically 
stable and physical examination revealed jugular venous dis-
tension, loud P2 with wide, but not fixed, splitting of S2, ho-
losystolic murmur at lower left sternal border and trace pedal 
edema. Electrocardiography showed incomplete right bundle 
branch block pattern. Chest radiography showed enlarged RA 
with prominent pulmonary vascular markings. Transthoracic 
echocardiogram showed enlarged RA and right ventricle (RV), 
severe pulmonary hypertension with pulmonary artery (PA) 
systolic pressure of 60 mm Hg and normal left ventricular sys-
tolic function. Pulmonary hypertension was out of proportion 
to elevated left-sided pressure which prompted to do further 
evaluation. Patient was reluctant to undergo right heart cath-
eterization but agreed to a transesophageal echocardiogram 
and a computed tomographic angiogram of chest (Fig. 1), 
which confirmed these findings and suggested the possibility 
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of anomalous pulmonary venous drainage of right superior 
pulmonary vein into RA. Patient underwent surgical repair 
with redirection of the pulmonary connection to the left atrium 
by creation of atrial septal defect and interatrial baffle with 
bovine pericardium. On follow-up, patient had symptomatic 
improvement as well as regression of RA, RV enlargement and 
a decrease in mean PA systolic pressure from 60 mm Hg before 
surgery to 30 mm Hg 2 months after repair.

Discussion

PAPVR is uncommon venous anomaly occurring in incidence 
of 0.4-0.7% in antemortem and postmortem cases [1-3], but the 
real incidence would be higher given their silent nature of the 
disease and increased detection with highly sensitive imaging 
modalities such as computed tomography angiography (CTA), 
magnetic resonance angiography (MRA) and transesophageal 
echocardiography (TEE) [2, 4-7]. PAPVR develops when the 
right and left portion of pulmonary veins regress early while 
primitive pulmonary systemic connections are still present 
[1, 2, 8]. In 80-90% of cases, PAPVR arises from whole right 
lung or 1- 2 lobes of right lung draining most commonly to 
superior vena cava (SVC), and less commonly to RA, inferior 
vena cava (IVC), coronary sinus, azygous vein, portal vein or 
hepatic vein [1, 2, 4, 7, 8]. PAPVR arises from left lung drain 
to left brachiocephalic vein, innominate vein or coronary sinus 
[1, 2, 8]. PAPVR is usually associated with other congenital 
anomalies and occurrence of isolated PAPVR is very rare [1, 
2]. Most commonly PAPVR is associated with high venosum 
or secundum type atrial septal defect (ASD) in 80% cases [1, 2, 
4, 8] and followed by persistent left SVC and less commonly 

ventricular septal defects, pulmonary stenosis, mitral stenosis, 
etc. [1, 2, 9].

PAPVR is uncommon in pediatric age group and very 
rarely seen in adults [1, 2, 4]. Occurrence is twice as common 
in males [1, 8]. Presentation varies from incidental findings to 
dyspnea, chest discomfort on exertion or at rest to severe heart 
failure and could present until fourth to seventh decade in life 
[1, 2]. PAPVR acts as left to right shunt, emptying oxygenated 
blood into right heart giving rise to step up in oxygenation and 
in over time leading to pulmonary hypertension (PAH), RA, 
RV overload and right heart failure (RHF) from increased pul-
monary resistance [2, 9]. Our patient presented with persistent 
exertional dyspnea and chest discomfort, which was secondary 
to PAH, and RHF but misinterpreted his symptoms to CAD, 
which is a most common diagnosis.

In past, PAPVR is diagnosed with cardiac catheterization 
and cardioangiography [1, 4] and confirmed during surgery 
[1]. Chest radiography and TTE lack sensitivity [2] and the 
newer modalities of imaging such as CTA, MRA, and TEE 
are highly sensitive and specific in detection of PAPVR [2, 
7]. Cardiac catheter based angiography and TTE do not detect 
PAPVR when there is no clinical suspicion or ASD [7]. Our 
patient had multiple cardiac catheter based angiography and 
TTE but did not detect PAPVR as there was no clinical suspi-
cion and ASD. TTE showed RA, RV enlargement and severe 
PAH, which were confirmed by TEE. PAPVR was detected 
on TEE and confirmed by CTA. Recently noninvasive cardiac 
MRI/MRA without ionizing radiation is being used to define 
structural abnormalities and quantification of shunt volume 
(Qp/Qs) - flow through the pulmonary arterial bed to systemic 
arterial bed [2, 7].

General principle in treatment is to decrease the pulmo-

Figure 1. Computed tomography of the chest showing PSPV draining into RA and SVC. RA: right atrium; SVC: superior vena 
cava; PSPV: persistent superior pulmonary vein. 
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nary vascular resistance and right heart overload. Asympto-
matic patients without PAH need no intervention but need close 
monitoring for signs of PAH [2, 9]. Symptomatic patients with 
PAH and Qp/Qs shunt ratio greater than 1.5 - 2 need surgery 
[1, 2, 9] and if not a candidate for surgery, medical therapy and 
catheter embolization of anomalous vein play a pivotal role [2, 
9]. A surgery is safe, effective in symptom and shunts reversal 
[2] and is associated with less than 1% mortality [1, 2]. Our 
patient underwent surgical repair and resulted in improvement 
of symptoms, reversal of shunt, decrease in PAH, RA, and RV 
size. Patients with severe PAH or Eisenmenger’s physiology 
need lung or heart lung transplant [2, 9].

Conclusion

The diagnosis of PAPVR may be particularly elusive when 
the patient also has a more common diagnosis, such as CAD. 
Unexplained pulmonary hypertension and enlarged right-sided 
chambers should alert physicians to consider additional dif-
ferential diagnoses including congenital heart disease despite 
the patient’s adult age. As evidenced in this patient, success-
ful surgical repair can lead to gratifying results and improved 
prognosis.
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