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Partial anomalous pulmonary venous return (PAPVR)
occursin fewer than 1% of congenital heart diseases. PAPVR
of the right lung is usually associated with an atrial septal
defect (ASO); an intact atrial septum is exceptional. This
casereport concerns a 28 year-old female with PAPVR with
an intact atrial septum. Clinical diagnostic and
pathophysiologic features of the patient are presented. She
had clinical features of ASO and RVH. However, no negative
contrast effect was demonstrated on echo cardiography.
Hemodynamic studies revealed PAPVR of the right upper
and right lower pulmonary veins to the superior vena cava,

CASEREPORT

The patient is a married seamstress from Cavite who was
born full-term via normal spontaneous vaginal delivery. She
wasasymptomatic until six months prior to admission, when
shebegan (0 experience easy fatigue and shortness of breath on
more than ordinary activity, accompanied by nonproductive
cough.Sheconsulted a private physician, who prescribed digoxin
and diuretics and was referred to this institution for further
management.
Her past medical history was unremarkable. There were

no congenital or other cardiovascular diseases in her family.
She was not a smoker nor did .she indulge in the intake of
alcoholicbeverages. She conceived only once, and gave birth to
a normal full-term baby.
Blood pressure was 110/80 mm Hg, cardiac rate of

80/min, and a respiratory rate of 16/ min. Pertinent
physical examination findings included pink conjunctivae,
a jugular venous pressure of 9 em H20, with normal carotid
artery pulsation, clear breath sounds without rales, rhonchi
or wheezes. Her precordium was dynamic with the apex
beat at the 5th intercostal space left midclavicular line and
a RV heave :.vas present. Heart rate was normal and the
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with a Qp: Qs of2.04:1, and an intact atrial septum. Surgical
correction was done, and the PAPVR with intact atrial septum
was confirmed. Although PAPVR constitutes a distinct clinical
entity, its clinical diagnosis may be difficult. PAPVR has to
be considered in patients with clinical findings of atrial septal
defect, but no ASO demonstrable by echocardiography. For
diagnosis and precise localization of the lesion, cardiac
catheterization has to be done.
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rhythm was regular, There was a grade 3/6 systolic murmur
at the left upper parasternal border. There was no fixed
splitting of 52. Her extremities showed no clubbing,
cyanosis, or pedal edema.

Electrocardiogram demonstrated right ven tricular
hypertrophy. Chest radiograph showed right ventricular
prominence, a prominent main pulmonary artery and
hypervascular lung markings (Figure 1). CBC was normal,
showing no polycythemia or anemia. Blood chemistries were
normal. Room air blood gaswas normal, with an 02 saturation
of 99%.

2D-echo Doppler (20ED) revealed a dilated right ventricle
with evidence of pressure and volume overload, dilated right
atrium, anterior mitral valve prolapse, normal LV dimension

Figure 1. Chest X-ray PA-Iateral.
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Figure2A.
TT-echo
demonstrating the
anomalous pulmonary
venous connection to
the superior vena cava
(LA-left atrium, RPV-
right pulmonary vein,
SVC·superior vena
cava, AO-aorta, RV-
right ventricle)

Figure2B.
Color flow Doppler
study shows flow
.across the right
pulmonary vein to the
superior vena cava.

with normal systolic function, and a normal pulmonary artery
pressure. There was trivial tricuspid regurgitation noted.
Contrast study did not show negative contrast effect. Qp.Qs'
was 1.5: 1. ASD was not convincingly demonstrated by the
2DED. The TEE likewise showed a dilated right ventricle with
evidence of pressure and volume overload, and a dilated right
atrium. An anomalous pulmonary venous connection to the
superior vena cava (Figure 2A), with color flow display across
the right pulmonary vein to the superior vena cava was shown
(Figure 2B). Left ventricular dimensions, wall motion and
contractility were normal. There was no ASD demonstrated in
the study.

Cardiac catheterization was then performed. Pressure
recordings showed normal systolic pressure, left ven tricular systolic
and end-diastolic pressures, pulmonary capillary wedge pressure,
and pulmonary artery pressures. RV systolic pressure was slightly
elevated at 32 mm Hg. Qp:Qs was computed at 2.4: 1 with an
Rp:Rs of 0.07. Oximetry run showed a significant step-up from
die superior vena cava to the right atrium and right ventricle.
From the right atrium, the right lower and right upper pulmonary
veins were cannulated directly (Figures 3A-C). Contrast infusion
of these vessels showed drainage to the right atrium. Selective
cannulation of the right pulmonary arteIy with levophase injection
was done which subsequently showed passage of contrast into
the right atrium (Figures 4A-C). Selective contrast infusion of
the left pulmonary artery showed opacification of the left atrium
and left ventricle (Figures 5 <\-B). No atrial septal defect nor
ventricular septal defect was noted. Thus the impression was
Congenital Heart Disease, Partial anomalous pulmonary venous
return with a Qp:Qs of 2.4: 1 and Rp:Rs of 0.07.

The patient then underwent correction of the PAPVR.

P]C VoL 27 No. 23
] uly - September 1999

On opening up the right atrium, no ASD was seen, confirming
the TEE results. The atrial septum was unroofed by making a
vertical atriotomy. A pericardial patch was sutured to tunnel
blood from the anomalously connected pulmonary veins to
the left atrium.

Post-operatively, the patient's course was uneventful. 2DED
done post-op revealed a hyperechoic densiry at the interatrial
septum consistent with patch (Figure 6), with no residual shunt.
Compared with the previous study, the right atrial and right
ventricular size decreased from 4.9 to 4.3 cm and 4.1 to 3.8 ern
respectively. TEE showed the same findings, except for small
abnormal color flow display in the superior vena cava as it enters
the right atrium, One month after the operation, the patient
was asymptomatic.

DISCUSSION
The pathology of PAPVR involves one or more, but not

all, pulmonary veins draining into the right atrium (RA) or its
venous tributaries such as the superior vena cava (SVC) and
inferior vena cava in the case of right pulmonary veins, and
the coronary sinus and left innominate vein in the case of left
pulmonary veins. The right pulmonary veins are involved far
more often than the left pulmonary veins.

Hemodynamic alterations in PAPVR are similar to those

Figure3A.
Selective cannulation
of the righy lower
pulmonary vein
(RLPV)

Figure3B.
Visualization of the
right upper pulmonary
vein (RUPV) during
cannulation of the
RLPV

Figure3C.
Selective cannulation
of the RUPV
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Figure4A.
Selective cannulation
of the right pulmonary
artery with levophase
injection.

Figure4B.
Subsequent films
showing visualization
of the right atrium.

Figure4C.

in ASD. There is an increase in volume load, thus right atrial
and right ventricular enlargement are found, as was
demonstrated in our patient through her physical examination,
EKG and chest x-ray. Pulmonary blood flow increases as a result
of recirculation through the lungs. The physiologic disturbance
caused by PAPVR depends on the number of anomalous
pulmonary venous connections, the site of connection, the status
of the pulmonary bed, and the presence of ASD or other
congenital heart disease. Each normally connecting pulmonary
vein contributes an average of25% to the total pulmonary blood
flow. However, when a pulmonary vein connects anomalously
to the RA or SVC, blood is preferentially shunted to this
anomalous vein because of the lower RA pressure producing
volume overload.

Partial anomalous pulmonary venous return with intact
atrial septum differs in several respects from PAPVR with an
atrial septal defect. When the atrial septum is intact, the net
volume of blood entering the right atrium is potentially reduced
compared to PAPVR with ASD because shunt flow is confined
to the anomalous veins.

Approximately 10-15% of patients with ostium secundum
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Figure5A.
Selective cannulation
of the left pulmonary
artery (LPA) with
levophase injection.

figure5B.
Delayed filming
showing visualization
of the LA-LV after
selective cannulation
of the LPA.

Figure 6.
Post-operative 20-
echo demonstrating
the pericardial patch
placed to redirect
blood flow from the
anomalous pulmonary
veints into the left
atrium.

type of ASD are associated with partial anomalous pulmonary
venous connections. Sinus venosus defects of the superior vena
cava type have anomalous connection of the right superior
pulmonary vein to the right atrium or superior vena cava in
80-90% of cases. PAPVR of the r.ight lung is usually associated
with an ASD, and ·PAPVR with intact atrial septum is
exceptional. .

The echocardiographic finding of right ventricular overload
pattern, although not specific for'PAPVR, is usually associated
with the disorder. However, the finding will vary depending on
the degree of shunt, with larger shunts producing a right
ventric~lar ove~load pattern. The right ventricular overload
pattern occurs because pulmonary venous blood in addition to
systemic blood enters the RA, and the majority of this increased
volume must be borne by the right ventricle. The volume
overload pattern is characterized by an increased RV chamber
size, displacement of the interventricular septum towards the
LV, and paradoxical motion.

Color Doppler may demonstrate the abnormal venous
inflow, especially if the anomalous veins enter the right atrium.

The inability to visualize all four pulmonary veins in the
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presence of dilatation of the RA and RV strongly suggest the
diagnosis ofPAPVR, especially in the presence of demonstrable
ASD.

For diagnosis and precise localization of the lesion, cardiac
catheterization plays a very important role, and includes
manipulation of the catheter into the anomalous vessels,
oximetric studies, and an~ography.

Alpert reported 13 cases'ofPAPVR with intact atrial septum
at the Peter Bent Brigham Hospital from 1954-1974 and at the
San Diego Naval Hospital from 1966-1976. The diagnosis was
made only when at least two of three criteria were present: 1)
Significant oxygen step-up at the site of termination of the
anomalous vein, 2) Clear angiographic visualization of the
origin, course, and termination of the anomalous vein, and 3)
surgical examination of the atrial septum and the anomalous
vein.

In the natural history of PAPVR, exertional dyspnea and
cyanosis may develop later, resulting from pulmonary
hypertension and pulmonary vascular obstructive disease.
Surgical intervention is indicated when there is a significant
left-to-right shunt with a Qp:Qs of more than 2: 1, and if the
anatomy is uncomplicated, a ratio of at least 1.5: 1. Our patient
had a significant left-to-right shunt, and surgical correction was
done before Eisenmengerization occured. Surgical correction
was done by first performing an atriostomy, then creating a
tunnel between the anomalous vein and the ASD through the
SVC and RA by using a pericardial patch.

The patient has been asymptomatic during her first post-
operative month, A possible complication we would have to
watch for is the development of SVC obstruction, as correction
ofPAPVR with anomalous drainage into the SVC may decrease
the SVC's luminal diameter.

CONCLUSION
Although PAPVR constitutes a distinct clinical entity, its

clinical diagnosis may be difficult. PAPVR has to be considered
in patients with right heart volume overload with a systolic
murmur at the leA upper sternal border, but no ASD
demonstrable echocardiographically. For diagnosis and precise
localization of the lesion, cardiac catheterization has to be done.
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