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Anomalies of systemic venous return are extremely heterogeneous congenital malformations with variable ranges
from completely normal physiology to severe forms of right to left shunting requiring surgical treatment. Anomalous
drainage of a right-sided superior vena cava (SVC) to the left atrium (LA) is one of the rarest variants of systemic
venous return anomalies, characterized by right-to-left shunt physiology and cyanosis. Here we report a 2 years old girl
presented with cyanosis which was observed shortly after birth by her parents but not further investigated. She is
otherwise active girl and with normal growth and development. Her clinical examination was unremarkable apart from
mild clubbing of the fingers and low oxygen saturation of 88-90% in room air. Her ECG and chest X-ray were
unremarkable. Echocardiography showed bilateral SVC connected by a small innominate vein. The right SVC drains
directly into the LA while the left SVC drains into the right atrium (RA) via a dilated coronary sinus. There is a small
superior sinus venosus type atrial septum defect (ASD) with left to right shunt. Also, there is partial anomalous
pulmonary venous return with right upper and right middle pulmonary veins draining directly into the right SVC,
which is connected to LA. The right lower pulmonary vein and left pulmonary veins drain directly to LA. The rest of
her echocardiography demonstrated normal heart structures and function. This patient was referred for surgical
correction, including baffling of the right SVC to the RA and closure of the ASD. We describe this case to highlight the
importance of recognizing this rare anomalous systemic venous connection as one of the very rare causes of cyanosis in
the pediatric age group as well as at older age.
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Case report disease (CHD). She was born at full term after an
uncomplicated pregnancy and uneventful deliv-

Our patient is a two-year-old girl, the third ery. Her Apgar score was 8 at one minute and 9
child of healthy, non-consanguineous at five minutes, and her birth weight was 2.2 kg.
parents with no family history of congenital heart = She was discharged after 24 h in good health.
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There were no concerns, apart from circumoral
cyanosis during episodes of crying that was noted
by her parents but not fully investigated by
medical health professionals. She had normal
growth and development, and no history of
recurrent chest infections. She presented to our
pediatric emergency with acute history of fever
and cough with unremarkable systemic review.

Her physical examination revealed stable vital
signs, apart from low oxygen saturation via pulse
oximetry (88-90% in room air). There were no dys-
morphic features and no signs of respiratory dis-
tress. Her weight was 11.5 kg (50th percentile)
and her height was 91 cm (75-95th percentile).
Her cardiovascular and respiratory examination
was unremarkable, apart from finger clubbing.
All other examinations were unremarkable.

Laboratory investigation showed normal com-
plete blood count with hemoglobin of 13.4 g/dl
and hematocrit of 40 mg/dl with normal red blood
cell indices. Chest X-ray depicted normal heart
size, clear lung fields, and normal pulmonary vas-
cular marking. Her renal and liver function tests
were normal.

Echocardiography demonstrated situs solitus,
levocardia, atrio-ventricular concordance, ventri-
culo-arterial concordance, and normally related
great arteries. The bilateral superior vena cava
(SVC) with left SVC drained via a dilated coronary
sinus into the right atrium (RA) (Fig. 1) and right
SVC drained into the left atrium (LA) which had
inter-atrial communication with RA via a small
restrictive sinus venosus type atrial septal defect
(ASD), shunting from left to right (Fig. 2). Both
SVCs were connected to a small bridging ‘innom-
inate” vein. The right upper and right middle pul-
monary veins were partially anomalous and
drained directly into the right SVC while the right
lower and all left pulmonary veins drained nor-
mally to the LA. The inter-ventricular septum
was intact. There was no inflow or outflow tract
obstruction. Heart chambers were normal in size
with good biventricular systolic function. The ori-
gins of both coronary arteries were normal. There
was no pericardial effusion.

Cardiac computed tomography (CT) was per-
formed to further delineate the anatomy of the
pulmonary veins, and confirmed the above
findings (Fig. 3).

The patient underwent cardiac surgery in which
all of the above findings were also confirmed, and
the anomalous right-sided pulmonary veins were
baffled to the LA using autologous pericardial
patch and the right SVC was repositioned to drain
directly into the RA. To this end, the junction
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Figure 1. Two-dimensional (2D) echocardiography (upper left
image) with Color Doppler Flow (upper right image) from subcostal
views in comparison with cardiac CT findings at same plane (lower
image): The right SVC is seen draining into left atrium with a small
sinus venosus type ASD (arrow). LA indicates left atrium; RA, right
atrium; RSVC, right superior vena cava.

between the right SVC and the RA was aug-
mented with another smaller patch.

The patient’s post-operative echocardiography
showed no residual ASD and unobstructed
right-sided pulmonary venous return to the LA.
The right SVC drained adequately into the RA
with only mild flow acceleration at the junction
site (estimated mean gradient of 4-5 mmHg by
Doppler flow assessment) but with biphasic flow.

One-year follow-up showed a well-looking child
with oxygen saturation of 98% in room air. Her
echocardiographic findings were similar to post-
operative findings.

Discussion

Drainage of the right SVC to the LA is an
exceedingly rare congenital malformation of sys-
temic veins [1]. In a previously published case
report, Van Praagh and colleagues were able to
identify 18 cases of LA drainage of the right
SVC, and an additional seven cases of biatrial
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Figure 2. 2D echocardiography (upper left image) with CED (upper
right image) from suprasternal view in comparison with cardiac CT
findings at same plane (lower image): The left superior vena cava is
seen draining into the coronary sinus. Both SVCs are connected to a
small innominate vein (arrow). CS indicates coronary sinus; LA, left
atrium; LSVC, left superior vena cava; PulV, pulmonary vein; RSVC,
right superior vena cava.

Figure 3. Cardiac CT showing anomalous drainage of right upper
and right middle pulmonary veins into right superior vena cava. LA
indicates left atrium; LV, left ventricle; PulV, pulmonary vein; RSVC,
right superior vena cava.
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drainage of right SVC in viscera-atrial situs solitus
[2]. Another 17 cases have since been reported
with similar diagnoses. The majority of these cases
were identified in anatomically normal hearts
apart from findings such as persistent left SVC,
sinus venosus atrial septal defect and partial
anomalous drainage of the right upper pulmonary
veins (RUPV) into the right SVC, all of which are
not infrequently associated with this condition.
Anatomically, the anterior wall of RUPV is ‘fused’
with the posterior wall of the right SVC close to its
junction with the RA. Deficiency in this common
wall shared by both structures appears to be the
most likely explanation of this malformation [2].
Our patient had a connection between right SVC
and RUPV at the level of the right SVC before
entering the LA. The only communication with
the RA was through a small sinus venosus type
ASD.

Sinus venosus ASD causes left-to-right shunt,
increases pulmonary to systemic blood flow, and
does not cause cyanosis. In our patient, the drain-
age of right SVC into the left atrium added
another right-to-left shunt which was greater than
the shunt caused by the small sinus venosus ASD.
Therefore, the net shunt physiology was right-to-
left with diminished pulmonary to systemic blood
flow, leading to cyanosis in our patient [3].

Despite this small inter-atrial communication,
our patient had minimal clinical symptoms except
for mild cyanosis. Most likely, this is explained by
the presence of the bridging vein connecting the
right SVC to the left SVC, which is the relatively
larger systemic upper vein.

Although extremely rare, this anomaly, if left
untreated, may cause serious complications such
as fatal brain abscess [4-7]. When diagnosed accu-
rately, it can be treated surgically with excellent
short-term results similar to the follow-up find-
ings in our patient [8]. However, long-term follow
up is lacking.

A major goal of this case report is to highlight
the importance of recognizing this infrequent
anomalous systemic venous connection as one of
the very rare causes of cyanosis in the pediatric
age group as well as at an older age.

We also report this case to demonstrate and
confirm the persisting importance of using pulse
oximetry in the evaluation of pediatric patients.
With pulse oximetry screening before discharge
becoming the standard of care on the detection
of critical CHD in newborns [9-11], the finding of
a borderline oxygen saturation needs full medical
work-up, including a thorough echocardiography
study.
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