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Partial anomalous pulmonary venous connec-
tion (PAPVC) is a condition in which some, but not
all, pulmonary veins usually connect to the right
atrium or its tributaries. PAPVC may occur as an
isolated anomaly or may be combined with atrial
septal defect (ASD). It is present in approximately
90% of patients with sinus venosus type ASD [1,
2]. There have been several reports on operative
techniques for PAPVC and follow-up findings. Re-
pair of PAPVC to the high portion of the superior
vena cava (SVC) may be complicated by atrial ar-
rhythmia and obstruction of the pulmonary veins or
the SVC. We describe a case of a right-sided PA-
PVC with small sinus venosus type ASD occurring
in a 9-year-old girl. We adopted and modified the
use of a tube graft and internal patch technique to
redirect the anomalous pulmonary venous return
through the sinus venosus defect by baffling the
structures with a pericardial autologous pericardial
flap and ASD dilatation for the pulmonary venous
drainage channel.

Case Report

A 9-year-old girl was referred to our heart cen-
ter for an evaluation of exertional dyspnea and pe-
ripheral cyanosis. On physical examination, a tachy-
cardia (106 to 130 beats per min) of sinus rhythm
and a grade IV continuous murmur were detected.
The laboratory data showed a hemoglobin level of

11.9 mg/dl, creatine kinase (CK) of 250 U/L, and
lactate dehydrogenase (LDH) of 700 IU/L.A sinus
tachycardia and right axis deviation with right bun-
dle branch block (RBBB) were detected on electro-
cardiography. Transthoracic echocardiography
(TTE) showed right ventricular (RV) enlargement
with an RV/LV ratio of 38/28. A sinus venosus ASD
with right-sided PAPVC and a mild tricuspid regur-
gitation (TR) with PAP of 29 mm Hg were revealed.
The global LV ejection fraction (LVEF) was 55% on
TTE. Cardiac catheterization and angiographic find-
ings were consistent with those found on echocar-
diography (Figure 1). 

At surgery, cardiopulmonary bypass (CPB) was
established in a standard fashion using bicaval high
SVC cannulation. After the cross-clamping of the
ascending aorta, cardiac arrest was achieved using
antegrade cold blood cardioplegia. The ascending
aorta and SVC were dissected out to the right and
left innominate veins, exposing the anomalous right
pulmonary vein. The anomalous pulmonary vein
was disconnected from the SVC and was extended
using a No.10 tube graft (Gore-TX cardiovascular
patch, GORE-TX®, USA). The proximal extended
pulmonary vein was anastomosed directly to the
right atriotomy with due attention to avoid injury of
the sinus node. A pulmonary venous drainage chan-
nel was formed via an intraatrial baffling from the
open window in the right atrium to the enlarged si-
nus venosus ASD using an autologous pericardial
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patch with 5-0 polypropylene so that it could be
drained into the left atrial cavity (Figure 2). The su-
ture line of the intraatrial patch was placed away
from the sinus node and the pulmonary veins. The
SVC defect was repaired with a pericardial patch.
The aortic clamp was released, and the patient was
weaned off bypass. The sternotomy was closed, and
patient’s sinus rhythm was recovered.

The postoperative course was uncomplicated,
and the patient was discharged on the seventh post-
operative day. At discharge, an echocardiography
investigation showed an LVEF of 55% and mild TR
with a PAP of 22 mmHg. She has been followed in
a Cardiology Clinic every year ever since. She had
an echocardiography revealing mild TR and mild
RV dilatation with PAP of 43 mmHg 9 months ago.
Currently at 4.5 years’ follow-up, she is on no med-
ications and remains asymptomatic. 

Discussion 

Surgical repair for PAPVC to the SVC ideally
includes a complete closure of the septal defect and
redirection of the anomalous pulmonary veins into
the left atrium without pulmonary venous or SVC
obstruction or injury of the sinus node or its blood
supply. However, when the veins enter further up the
SVC, surgical treatment can be more complex [1].
Most commonly, surgical correction of these lesions
is performed using the internal patch technique, or a
modification thereof, to redirect the anomalous pul-
monary venous return through the sinus venosus de-
fect by baffling these structures with a pericardial or
synthetic patch with or without performing a patch
cavoplasty as needed [3, 4]. If the insertion of the
pulmonary veins is more than 2 cm above the atrio-
caval junction, the surgeon may face a challenging
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Figure 1. - Angiography shows drainage of anomalous pulmonary vein to SVC (Fig. 1a) and a dilated SVC (Fig. 1b). 

a) b)

Figure 2. - Scheme of proposed transposition of the right anomalous pulmonary vein from the superior vena cava (Fig. 2a) to the right atrium, creating
a venous return into the left atrium by using the intra-atrial baffling (Fig. 2b). 

a) b)



repair. Some of the techniques have been associated
with significant morbidity including obstruction of
the pulmonary vein orifices, SVC stenosis or ob-
struction, and atrial arrhythmias, including atrial
flutter or atrial fibrillation (5-7). 

In 1984, Warden and colleagues [8] reported a
new technique for high PAPVC, in which caval con-
tinuity was established by direct cavoatrial anastomo-
sis. The SVC was divided above the orifices of the
anomalous pulmonary veins, and the cephalic end of
the divided SVC was then anastomosed directly to the
right atrial appendage after amputation of the tip. A
patch within the right atrium diverted the pulmonary
blood flow from the orifice of the SVC through the
associated sinus venosus ASD. The caudal end of the
divided SVC was closed by sutures. Further clinical
experiences with this technique or a modified one
have been reported by other authors [1, 3, 9, 10]. De
Leon and coworkers [11] have described an incision
crossing the atriocaval junction. Having recognized
that the incision was carried across the region of the
sinoatrial node, they subsequently modified their ap-
proach by creating two separate incisions, one in the
lateral atrial wall and one on the distal SVC, to avoid
injury to the sinus node or its artery.

In our patient, we applied an innovation for the
reconstruction of the high PAPVC. The connection
of the right anomalous pulmonary veins was sepa-
rated from the SVC. Then the proximal end of the
extended pulmonary vein was anastomosed directly
to the RA. In this technique, two autologous peri-
cardial patches were needed to repair the pulmonary
orifices on the SVC and the dilated ASD. The pro-
cedure had some advantages. Firstly, it avoided long
baffles and extensive SVC patching. In contrast to
the Warden procedure, the SVC was not divided in-
to the cephalic and caudal ends; therefore, the caval
continuity was intact. In the SVC translocation with
the highest anomalous pulmonary vein, it can be as-
sumed that the cephalic end of the divided SVC be-
comes more distant from the right atrial appendage
and the cavoatrial anastomosis has more tension and
likelihood of stenosis [1]. Another advantage of this
technique was the avoidance of the creation of con-
duits inside the SVC. In our technique, however, the
foreign material as a tube graft was settled to en-
hance the right pulmonary vein and redirect anom-
alous pulmonary venous flow into the LA. 

The repair of the high insertion of the anomalous
pulmonary veins by redirecting the venous return
through the sinus venosus ASD by usging intraatrial
baffling can be a good choice with a favorable long-
term prognosis. The reanastomosis to the RA and ex-
tension of the right anomalous pulmonary vein is a
safe and effective correction for PAPVC with high
insertion into the SVC, and avoids long baffles, ex-
tensive SVC patching, and caval translocation. 

Riassunto

Nel corso degli anni, varie tecniche sono state
introdotte per la riparazione chirurgica della con-
nesione anomala delle vene polmonari destre alla
vena cava superiore. Qui riportiamo il caso di una
ragazza di 9 anni, venuta alla nostra osservazione
per dispnea e cianosi periferica. L’ecocardiogram-
ma preoperatorio e l’angiografia confermavano la
diagnosi di ritorno venoso polmonare anomalo
parziale. Sotto bypass cardiopolmonare, il difetto
interatriale è stato dilatato, e la vena polmonare
anomala è stata anastomizzata all’atrio destro e
ridiretta all’atrio sinistro attraverso un pacth intra-
atriale e un graft. Il decorso intra e postoperatorio
è stato senza complicazioni, e la paziente è in buone
condizioni cliniche a 4.5 anni di follow-up.
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