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Congenital absence of superior vena cava.  
Case report and review of the literature

CASE PRESENTATIONS
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ABSTRACT 
Superior vena cava (SVC) agenesis or total congenital absence of superior vena cava is a very rare vascular 
anomaly, mainly asymptomatic throughout neonatal period. We present a case of bilateral total congenital absence 
of superior vena cava and thoracic duct obstruction in a newborn which were detected during the anomaly scan at 
22 weeks gestation as unilateral pleural effusion. Transthoracic echocardiography and angiography computed to-
mography in the postnatal period clearly established the diagnosis of congenital anomaly of the great veins. The 
pleural lymphatic effusion has resolved after drainage and medical treatment in 14 days.
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INTRODUCTION

Bilateral absence of superior vena is a unique 
form of superior vena cava anomalies. Mainly asymp-
tomatic and usually found incidentally the agenesis 
of superior vena cava is poorly reviewed in the litera-
ture, and therefore the incidence in the general popu-
lation may be higher than previously reported. Bilat-
eral superior vena cava agenesis occurs in the general 
population up to 0.3% in comparison with patients 
with associated congenital heart disease with an inci-
dence of 3% to 11% [1]. Among clinical findings  
related to this vascular anomaly, cystic hygroma dur-
ing early intrauterine period and neonatal chylotho-
rax are the most common. 

Neonatal chylothorax is defined as the accumula-
tion of lymphatic fluid in the pleural cavity and can 
be congenital or acquired [2-5]. Congenital chylotho-
rax can be idiopathic or it may be associated with 
chromosomal abnormalities, including Down syn-
drome [2,5,6], Turner syndrome [7], Noonan syn-
drome [8,9] and other genetic disorders [10-13]. 
Congenital pulmonary lymphangiectasia and gener-

alized lymphangiomatosis are also associated with 
congenital chylothorax [14-16].

CASE REPORT

A 29-year-old primipara was examined in our Ul-
trasound Department for the first trimester assess-
ment and the sonographic evaluation showed an in-
creased nuchal translucency (3.74 mm). Amniocentesis 
was carried out and the analyses of QF-PCR and Mi-
croarray established a normal fetal karyotype. The 
second trimester ultrasound (US) performed at 22 
weeks showed a slightly increased nuchal fold 
(6.14mm), mild unilateral pleural effusion (2-3 mm), 
without superior vena cava (SVC) syndrome. Fetal 
cardiac assessment showed no obvious defect of the 
heart and great vessels, although there was a persis-
tent reversed flow in the ductus venosus. Further test-
ing was performed with negative results of the most 
common infections associated with congenital anom-
alies (TORCH panel, including parvovirus B19).

Later on, during pregnancy, the US assessment in 
the third trimester revealed significant left sided pleu-
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ral effusion (11/44/52 mm) with marked right medi-
astinal shift. The flow in the ductus venosus was nor-
mal and the azygos vein appeared mildly enlarged.

The infant was delivered by Caesarean section at 
39 weeks, without peri- and intraoperative complica-
tion. The birthweight was 3700 g and the APGAR 
score 7 and 8 at 1 and 5 min.  Physical examination 
of the newborn revealed swelling of the face, neck 
(lateral cervical and submandibular) and upper body; 
the head circumference was plotted above 90th cen-
tile. Immediately after delivery, the newborn devel-
oped signs of acute respiratory distress syndrome that 
required intubation and high frequency ventilation 
with VG-mode activated ventilation. Intratracheal 
administration of surfactant and inhaled nitric oxide 
(INO) for 48 hours have been added to moderate the 
respiratory distress syndrome. Radiographs of the 
thorax showed massive left sided pleural effusion 
and pneumothorax with marked right mediastinal 
shift (Figures 1 and 2). A sample of 50 ml serous 
pale-yellow pleural fluid was firstly drained through 
thoracocentesis. After starting enteral feeding, chy-
lous pleural effusion was drained and analyzed, 
showing 1,280 mg/dl triglyceride and microscopic 
examination revealed 93% lymphocytes. 

The results of the computed tomography (CT)  
angiography showed enlargement of azygos vein  
between the arch that empties into the superior vena 
cava and the level of the vertebral root T10 and a 
normal size diameter below that level with dilation of 
vertebral vein that continues the azygos. The upper 
body venous system drained via azygos and hemia-
zygos veins into brachiocephalic vein. Inferior vena 
cava was visible only on the supra- and retrohepatic 
segment. Abdominal and cerebral vascular assess-
ment was deemed to be normal (Figure 3).

Figure 3. Angio-CT

The preliminary diagnosis of SVC syndrome due 
to thrombosis, therefore mechanical obstruction of 
the blood flow to the right atrium of the heart through 
SVC, was raised. The suspicion was immediately 
ruled out through laboratory common coagulation 
tests and lipid profile that showed normal values. 
Other metabolic causes of chylothorax were investi-
gated, such as thyroid dysfunction, but the specific 
hormones suggested normal levels. 

The newborn was intubated and ventilated for 14 
days, with 3 additional pleural drainage required to 
alleviate the respiratory function. The results of bio-
chemistry and microscopic investigations were simi-
lar to the previous one. The respiratory distress syn-
drome has been improved and the amount of pleural 
fluid decreased after administration of Octreotide 5 
μg/kg/h for 11 days and replacement of breast milk 
with infant milk formula containing synthetic medi-
um-chain triglycerides. The newborn was discharged 
after 33 days of care with the recommendation of 
keeping the same milk formula. 

The clinical assessment by 2 months of age 
showed a good general condition, a mild respiratory 
distress syndrome with oxygen saturation of 96% and 
no other significant respiratory signs. The abdomen 

Figure 1. Chest 
X-ray showing
massive left sided
pleural effusion

Figure 2. Chest 
X-ray showing
pneumothorax
with marked right
mediastinal shift
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was soft and no signs of hepatosplenomegaly were 
noted. The brain development was normal for age. 
An additional radiography showed normal thoracic 
aspect with no pleural effusion. Similarly, the echo-
cardiography revealed normal aspect of venous 
drainage with no enlargement and a normal aortic 
arch.  There was a mild left to right interatrial shunt, 
with intact interventricular septum. 

DISCUSSIONS

Suspicion of superior vena cava agenesis may 
arise during fetal routine echocardiography, as hap-
pened in the presented case. Perinatally investiga-
tions such as postnatal echocardiography, radiogra-
phy and conventional angiography should follow in 
case of any unexplained clinical findings such as 
pleural effusion.

Congenital chylothorax results due to abnormal 
development or obstruction of the vessels from the 
lymphatic system. It is usually associated with  
hydrops fetalis [2,4,5]. Case report series described 
the possibility of familial congenital chylothorax re-
currence, which may reveal a familial genetic trans-
mission [16-19].

The mortality rate, as several case report series 
showed, is between 30 and 50% [5,20]. The majority 
of the cases have been prenatally diagnosed and in-
trauterine interventions (such as, thoracic drainage 
and intra-amniotic thoracic shunt) were performed in 
40% of cases. Preterm birth is considered a risk fac-
tor for death. Some studies show that the resolution 
of hydrops fetalis after intra-amniotic shunt improves 
significant the survival rate [21].

Cardiovascular malformations have been associ-
ated with non-immune hydrops fetalis NIHF in 40% 
of cases [22]. Congenital heart conditions (e.g., struc-
tural cardiac disorders and heart arrhythmias) that 
can lead to cardiac insufficiency, may be associated 
with pleural effusion and hydrops fetalis [2,5,21]. 
Pleural effusion was described in various case series 
with bilateral superior vena cava agenesis [23], 
glomuvenous malformation [24] and placental cho-
rioangioma [21].

Unilateral SVC agenesis is mainly asymptomatic 
(in the vast majority of the cases it is an incidental 
finding) and usually the heart structure is normal. Bi-
lateral agenesis is frequently associated with congen-
ital cardiac abnormalities (tetralogy of Fallot, atrial 
septal defect) and arrhythmias, with SVC syndrome 
manifestations. The most common SVC anomaly is 
bilateral SVC, therefore both superior right and left 
vena cava are present. Not only bilateral SVC, but 
also isolated left SVC can be a normal variant or can 
be associated with cardiac congenital abnormalities 

[2]. If isolated left SVC drains into right atrium, the 
venous drainage is normal. As a result, this abnor-
mality is asymptomatic and the finding is incidental-
ly. Absence of bilateral SVC is specific to SVC 
anomalies.

To our knowledge, there are just a few cases of 
agenesis of superior vena cava described in the litera-
ture [25]. Some cases were diagnosed in adults by 
venography during the procedure of pacemaker im-
plantation [26] or electrophysiological evaluation for 
ablation purpose [27]. Other cases have been diag-
nosed in fetuses with associated cardiac abnormali-
ties such as tetralogy of Fallot [28] and atrial septal 
defect [29].

Similar with the present case there are 2 other 
case reports in the literature that describe newborns 
suffering from chylothorax, one diagnosed prenatally 
and one postnatally [30]. 

Other cases have reported abnormal vascular azy-
gos veins drainage into the left renal vein or into right 
atrium [27-29]. The clinical findings of bilateral su-
perior vena cava agenesis are generally poor in nor-
mal fetuses or are associated with other cardiac or 
vascular abnormalities. Most common the diagnosis 
is described during routine fetal assessment or related 
to postnatally cardiac procedures.

In our case, we suppose that chylothorax was re-
lated to absence of superior vena cava and abnormal 
lymphatic drainage. After the connection of the new 
lymphatic vessels to the venous system, the chylo-
thorax has dissolved and the outcome of the newborn 
was favorable. Further research is needed to improve 
the diagnosis and management in patients with bilat-
eral superior vena cava agenesis.

CONCLUSIONS

Superior vena cava agenesis is a very rare anoma-
ly, characterized by complete unilateral or bilateral 
superior vena cava absence. Because of its incidental 
finding and unspecific clinical appearance, the inci-
dence may be higher than already reported in the lit-
erature. However, when associated with cardiac and 
other vascular abnormalities may complicate cardiac 
and central venous catheterization, temporary cardiac 
pacing or cardiac surgery. The possibility of this rare 
superior vena cava anomaly and the association with 
cardiac abnormalities should also be kept in mind 
when unexplained pleural effusion as well as septat-
ed cystic hygroma, even spontaneously resolved dur-
ing fetal life, arise. The neonatology team and fetal 
medicine specialits should be aware of and well in-
formed about all fetal findings diagnosed thorough-
out intrauterine period in order to improve the man-
agement and fetal outcome.
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