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Introduction
Anomalous systemic venous connection with the left atrium (LA) is
an unusual congenital cause of a right-to-left shunt. The most common
variant is persistent left superior vena cava (SVC), which is estimated to
occur among 2.1% to 4.3% of the people with congenital hearts defects
[1]. Much less frequently, an anomalous right superior vena cava (SVC)
connects to the LA [2]. However, patients are often asymptomatic because
a greater volume of venous blood returns by way of the inferior vena cava,
empties into the right atrium and oxygenated normally. Accompanying
lung infection or metabolic conditions in which stress due to hypoxia
occurs, because the symptoms arise. Usually, an important finding is
cyanosis, but it may not be detected in these patients, and this can lead
the right to left shunt to be overlooked. Transthoracic echocardiography
that is performed in suspicion of congenital anomalous of the heart
chambers is in most cases normal.
When we scan the publications written in English have found 14
adult patients who have been published so far. Here, in an adult patient
who presented with cyanosis after pneumonia, an abnormal drainage
from superior vena cava to left atrium was shown by computerized
thorax tomography. We wanted to present this phenomenon because of
being asymptomatic until adulthood and accompanying venous return
anomaly with right superior vena cava draining into the left atrium. A
review of previously reported cases of the anomaly is being discussed.

Case Report
31-years-old male patient with a cough and shortness of
breath that started ten days ago, has been prescribed antibiotic and
bronchodilator therapy. However, due to the cyanosis of the hands
and lips after the treatment, the patient was referred to our hospital.
In physical examination, general condition was good, his vital signs
were: blood pressure was 130/80 mmHg, heart rate 108 per minute,
temperature 37.9 °C, respiratory rate of 18 breaths per minute and
oxygen saturation was 89% on room air, but the lips and hands were
cyanotic. Existing cardiac sounds were normal, but at the lower
left basal lung segment, there were coarse crackles. The abdomen
was relaxed, there was no organomegaly, no pretibial edema,
and peripheral pulses were palpable. Laboratory results showed
hemoglobin level was 17.7 g/dL and Alanine Aminotransferase
(ALT) levels was slightly elevated.
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Figure 1: Transthoracic echocardiography in an apical four chamber view.

12-lead Electrocardiography (ECG) showed normal sinus rhythm.
In chest radiography, normal cardiothoracic index was found with a
density increase in the lower left lung. Transthoracic Echocardiography
showed that heart chambers, ejection fraction, and pulmonary artery
pressure were normal. A two-dimensional contrast echocardiogram
using the injection of an agitated saline solution into right and left
antecubital vein revealed a prompt appearance of the contrast in the
left atrium and left ventricle (Figure 1). Chest Computed Tomography
(CT) obtained after contrast material injection into the right arm vein
confirmed the right-to-left shunt caused by the right-sided superior
vena cava (SVC) draining into the left atrium (Figure 2C). Also,
this CT scan showed a right upper (RUPV) (Figure 2A) and middle
pulmonary vein (RMPV) (Figure 2B) draining into the right SVC.
Cardiac catheterization was performed by introducing a catheter
into the right femoral vein; that could easily be passed through the
inferior vena cava into the right atrium. However, it could not be
advanced out of the right atrium into the superior vena cava (Figure 3),
and contrast injection into the right atrium revealed a dead end at
the cranial portion and the absence of the superior vena cava in its
normal position. The catheter was passed from the right atrium into
the right ventricle and into both pulmonary arteries, which appeared
to be normal. A second catheter was introduced into the right cubital
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Figure 3: Cardiac catheterization shows the catheter could not be advanced
out of the atrium into the superior vena cava, and contrast injection into the
right atrium revealed a dead end at the cranial portion and the absence of the
superior vena cava in its normal position.

Table 1: Arterial catheter findings.
Cardiac output

5.9 L/min

Cardiac index

3.5 L/min·m2

Ejection fraction

60%

Left ventricle O2 saturation

91%

Aorta O2 saturation

91%

Pulmonary veins O2 saturation

96%

Surgery
The chest was opened through a median sternotomy incision.
Venous cannulation made of the where opening location proximal
pulmonary veins to the superior vena cava from the innominate vein
and the inferior vena. The right atrium was opened. There was no
atrial septal defect. The atrial septum was incised superiorly with the
incision extending into the superior vena cava. A pericardial patch
was formed so as to divert the superior vena cava blood into the right
atrium and the pulmonary venous return into the left atrium. The
right atrium was also patched with the pericardium to increase its
size. The right atrium was closed. Post- operative transesophageal
echocardiography was performed and pulmonary veins and superior
vena cava stenosis were not observed.

Discussion
Figure 2: Contrast-enhanced chest computed tomography reveals an
anomalous right superior vena cava draining into the left atrium. There is also
partial anomalous pulmonary venous drainage of the right upper pulmonary
vein (RUPV) (A) and right middle pulmonary vein (RMPV); (B) into the
superior vena cava (SVC) with normal drainage of the right superior vena
cava into the right atrium. LA: left atrium.

vein and passed into the superior vena cava. Contrast media injected
into the superior vena cava then opacified the left atrium, left ventricle
and aorta, in that order. An arterial catheter was introduced into the
left femoral artery and passed through the ascending aorta into the
left ventricle. No gradients were present (Table 1). Selective coronary
arteriography showed no evidence of obstructive coronary artery
disease. A diagnosis of anomalous drainage of the right superior vena
cava into the left atrium with resultant right-to-left shunt was made.
There was no atrial septal defect. A diagnosis of isolated drainage of
the superior vena cava into the left atrium was made, and the patient
was submitted to surgery.
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In 1975, de Leval and colleagues reported that only 28 of 5,127
consecutive congenital cardiac patients had SVC drainage into the
LA, and all 28 instances were associated with other cardiac anomalies.
There have been 19 reported cases of right SVC drainage into the LA,
mostly in children who had mild hypoxemia and cyanosis [1]. In the
literature, there are very rare case series of superior vena cava to the
left atrium drainage diagnosed over the age of 18. The age of reported
cases varies between 22 and 84 years (Table 2).
Patients usually present with shortness of breath, chest pain, brain
abscess or mild cyanosis. In our case, there was shortness of breath and
cyanosis. Except for symptomatic patients presenting to the emergency
department, it can be found in asymptomatic patients infrequently.
The patient Baggette C. and colleagues published in their case was a
34-year-old hypoxemic woman who admitted to the hospital for her
third childbirth [2]. They avoided radiological examinations due to
the pregnancy, and contrast echocardiography and cardiac magnetic
resonance imaging were performed. We primarily used non-invasive
tests to confirm the right-to-left shunt. For the demonstration of the
right-left shunt, contrast echocardiography was performed. When
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Table 2: Findings of previously reported cases including primary diagnostic tools and therapeutic approaches.
Fisrt Author

Year of
Age of
Sex
diagnosed diagnosed

History, symptoms or examination

Diagnostic Tool

Surgery

Park [4]

1973

34

Female Palpitations, shortness of breath

Radionuclide study

Not done

Ezekowitz [17]

1978

52

Male

Radionuclide study

Atriyal patch
Atriyal patch

Shortness of breath, cynosis

Park [7]

1983

22

Male

Tonic-clonic seizures, brain abscess

Radionuclide study

Schick EC Jr [11]

1985

46

Male

Chest pain, brain abscess

Catheterization, Contrast echocardiography Died

Nazem [8]

1993

26

Female Shortness of breath, brain abscess, clubbing Contrast echocardiography

SVC > RA

Leys [12]

1986

44

Male

Catheterization

Unknown

Rosenkranz [5]

1998

61

Female Shortness of breath, chest pain

Catheterization, Nuclear magnetic
resonance imaging

Not done

Cynosis, brain abscess

Pieter M. Pretorius [9]

2004

61

Male

Bagget [2]

2007

34

Female Asymptomatic

Shortness of breath, chest pain

Contrast enhanced chest CT

Unknown

Magnetic resonance imaging

Not done

Theron A [18]

2008

20

Female Shortness of breath, cyanosis

Magnetic resonance imaging

SVC > RA

Susie N. Hang [16]

2011

34

Female Headache, fever, brain abscess

Magnetic resonance imaging

SVC > RA

Pierre-Yves Courand [13] 2013

84

Female Confusion, ischemic stroke

Contrast echocardiography

Not done

Cohen [19]

2013

56

Female Acute traumatic subdural hematoma

Contrast echocardiography

Unknown

Courtney Clark [19]

2015

65

Male

Contrast echocardiography

Unknown

Speech impairment

agitated saline injected via a right arm vein, it immediately opacified
the left atrium and left ventricle without any microbubbles in the
right heart (Figure 1). Agitated saline via a left arm vein produced the
same result. In cardiac catheterization, contrast injection via a right
femoral venous line confirmed inferior vena cava connection to the
RA, but the right superior vena cava was displayed as a stump (Figure
2).
The drainage of right superior vena cava to the left atrium was
firstly diagnosed by Wood and colleagues in 1956, by the cardiac
catheterization of a ten years old girl who presented with cyanosis
[3]. Until 1980’s, the first diagnosis was done by catheterization or
radionuclide angiography options, after the start of widespread use
of echocardiography in the diagnosis ıt has become the first noninvasive tests [4]. Cardiac MRI was used for the first time used by
Rosenkroz, et al. [5] in 1988, and contrast enhanced thorax CT was
used by Aminololama-Shaker, et al. [6] in 2007, they are both reliable
noninvasive methods being used for the identification of this disease.
Our patient was diagnosed using invasive and non-invasive methods
as well to be complementary to each other.
22-years-old patient, the first case to be defined in adulthood by
Park, et al. who diagnosed technetium 99 m macroaggregates with
albumin has used radionuclide angiography [7]. In approximately half
of the patients, because the first symptoms are shortness of breath and
chest pain, studies directed at for pulmonary embolism. An abnormal
venous return was suspected when radionuclide distribution in the
left heart chambers and arterial system was seen injected in the upper
arm [5,8-10].
In adults, this anomalous most likely to be presented with
cyanosis after related lung disease. Such being that, it was considered
which disease lead to the cyanosis, example methemoglobinemia,
hemoglobinopathies, Ebstein’s anomaly, eisenmenger’s syndrome,
congenital pulmonary arteriovenous [6]. Drainage of the superior
vena cava into the left atrium is frequently associated with other
cardiac or extra cardiac malformations that particularly affect the
pattern of circulation. Cardiac defects include atrial and ventricular
septal defect, single atrium or single ventricle, Eisenmenger’s
complex, Fallot’s tetralogy and transposition of the great vessels.
Extracardiac abnormalities associated with this anomaly include
coarctation of the aorta, pulmonary arterial venous fistulae, patent
ductus arteriosus and abnormalities of the inferior vena cava. Once a
diagnosis of the superior vena cava entering the left atrium is made,
these commonly associated malformations should be excluded. None
of these abnormalities was found in this patient [7]. When literature
was scanned in three patients, persistent left superior vena cava
anomaly with right superior vena cava drainage into the left atrium
was reported [11-13]. In our patient, the upper and middle right
pulmonary veins pouring out the superior vena cava and another
anomaly were not detected.
Although the exact embryological mechanism is not known, there
Usalp et al. Clin Med Rev Case Rep 2016, 3:134

are various discourses. In 2003, Van Praagh and associates reported
observations from echocardiographic and postmortem anatomic
findings in instances of multiple sinus venosus defects [14]. An SVC
type of sinus venosus defect was believed to result from a deficiency
in the wall that was shared by the right SVC and the right upper
pulmonary veins. The interatrial communication of a sinus venosus
defect is not a defect in the atrial septum; rather, it involves drainage
of the LA orifice of unroofed pulmonary veins into the right SVC
or right atrium. An isolated right SVC-to-LA anomaly forms upon
a combination of predominant blood flow between those structures
and an atresia that affects the right SVC-to-right atrial orifice [14].
Patients with this connection between venous and arterial system,
are at high risk for brain abscess and paradoxical embolism [15]. In
adults, it can be diagnosed with a cerebral embolism or brain abscess
and presents with cyanosis, cardiomegaly, dyspnea [7,8,11,12,15].
Among patients who diagnosed in adulthood that right SVC drained
into the LA, 20% of them had brain abscesses [8,11,16]. Therefore,
surgical intervention should be planned when the diagnosis is
confirmed. Our patient presenting with cyanosis has not yet
developed such complications.

Conclusion
In summary, we believe that any patient with unexplained
cyanosis, hypoxemia, brain abscess, shortness of breath and stroke
should undergo contrast echocardiography. In the case of RSVC
into the LA, cardiac catheterization should be performed to rule
out other intracardiac lesions and to evaluate pulmonary venous
drainage, and right ventricular size. The diagnosis of this anomaly in
our patient was made predominantly from the noninvasive studies.
Computed tomography or magnetic resonance imaging may be
required for confirmation of the side of the SVC and visualization of
the anomalous right PV and for detecting other congenital anomalies.
Regardless of clinical presentation, surgical correction is
indicated once the diagnosis of systemic venous connection to the
LA is determined [11]. Of note, intravenous infusions that use veins
of the upper body should be avoided once a patient with this anomaly
is recognized [17].
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