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Abstract

Persistent left superior vena cava (PLSVC) is a common venous variation that is usually accom-

panied by an absence of the left brachiocephalic vein, and displays a higher incidence in patients

with congenital heart disease. Here, the case of a 57-year-old male patient who was found to have

PLSVC on chest computed tomography (CT) during screening for gastric cancer metastasis at the

Affiliated Hospital of Qinghai University, is described. Further coronal CT and three-dimensional

reconstruction of the chest revealed the patient’s double superior vena cava (DSVC), double odd

veins, and left brachiocephalic vein dysplasia. The patient did not have congenital heart disease

and the case was associated with dysplasia of the left brachiocephalic vein, indicating an unusual

and rare venous abnormality. At the time of writing, the patient was receiving antitumour therapy.
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Introduction

Anomalies of the superior vena cava (SVC)

are usually congenital, and are sometimes

combined with congenital heart disease.

However, most patients have no obvious

symptoms. The SVC drains blood from

the head and upper extremities into the

right atrium. Normally, the right side
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drains through the right brachiocephalic
vein, while the left side drains through the
left brachiocephalic vein. In some cases, a
double superior vena cava (DSVC) may be
encountered, and these vessels are referred
to as left and right SVC.1 Here, the case of a
patient with persistent left SVC (PLSVC) is
described.

Case report

All patient details were deidentified for this
case report, thus, the patient’s informed con-
sent was not considered necessary, and ethics
approval was not required for report publi-
cation. Informed consent for treatment was
obtained from the patient and the reporting
of this study conforms to CARE guidelines.2

A 57-year-old male patient was admitted
to the Oncology Department of the
Affiliated Hospital of Qinghai University,
Xining, China in September 2021, to under-
go gastroscopy and pathological confirma-
tion of gastric cancer due to abdominal
discomfort. The patient was screened for
gastric cancer metastasis, and during plain
and enhanced computed tomography (CT)
of the chest (Revolution CT scanner; GE
Healthcare, Chicago, IL, USA), the left
internal jugular vein and subclavian vein
were found to be converged behind the left
sternoclavicular joint to form the left SVC,
and did not converge downward to the right
with the right brachiocephalic vein. The
patient’s right SVC had a normal course
with an underdeveloped left brachiocephalic
vein (Figure 1). Coronary artery reconstruc-
tion was performed with GE AW
Workstation software, version 4.7 (GE
Healthcare) to determine the direction of
the left SVC, and revealed that the merged
left SVC extended downward, passing
through the left side of the aortic arch, the
root of the left pulmonary artery, and the
inside of the left pulmonary vein (Figure 2).
Three-dimensional (3D) reconstruction
showed that the left SVC travelled rightward

along the coronary sulcus behind the left
auricle and merged into the enlarged coro-
nary sinus, which opened into the right
atrium (Figure 3). During the 3D recon-
struction, double odd veins were also
observed. The patient’s left odd vein started
from the left lumbar ascending vein,
ascended along the left side of the spine,
and merged into the left SVC posteriorly at
the level of the 4th thoracic vertebral body,
via the left pulmonary root posteriorly

Figure 1. Computed tomography mediastinal
window of the chest from a 57-year-old male
patient, showing the left cephalic brachial vein with
hypoplasia (red arrow), and the left superior vena
cava (white arrow).

Figure 2. Computed tomography coronal recon-
struction of the thorax from a 57-year-old male
patient, showing the hypoplastic bridging left
cephalic brachial vein (red arrow) and the left and
right superior vena cava (white arrow).
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above the left SVC, before it entered the cor-

onary sinus (Figures 4 and 5). The patient

required no treatment for vascular abnor-

malities, and at the time of writing, was

receiving antineoplastic treatment.

Discussion

Persistent left superior vena cava is formed

due to failure of the left anterior main vein

to close during embryonic development, the
development of Cuvier’s canal, or the
poorly developed traffic branch between
the left and right anterior main veins.3–6

The incidence of DSVC in the normal pop-
ulation is 0.3%, but is higher, at around
10–11%, in patients with congenital heart
disease;7 therefore, the combination of
asymptomatic congenital heart disease and
other vascular anomalies should alert to
the potential presence of DSVC.8 In most
cases DSVC is asymptomatic, however, in
patients with DSVC combined with a car-
diac defect, such as an atrial septal defect,
the right-to-left shunt has haemodynamic
implications.9 Because DSVC can present
with severe cardiac anomalies, further car-
diology investigations (e.g., transthoracic
ultrasonography, magnetic resonance imag-
ing, or cardiac CT using contrast) are
required.10 In the present case, enhanced

Figure 3. Three-dimensional reconstruction of
the heart and blood vessels based on chest com-
puted tomography from a 57-year-old male patient,
with white arrows marking the course of the left
superior vena cava.

Figure 4. Computed tomography mediastinal
window of the chest from a 57-year-old male
patient, showing the left odd vein (white arrow).

Figure 5. Three-dimensional reconstruction of
the heart and blood vessels based on chest com-
puted tomography from a 57-year-old male patient,
showing the left odd vein (white arrow).
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CT of the chest did not show any evidence
of cardiac defects.

In 1965, Nandy et al.11 classified PLSVC
into various types according to its relation-
ship with the right SVC and left brachioce-
phalic vein, and its confluence site, as
follows: (1) DSVC without left brachioce-
phalic vein; (2) DSVC with left brachioce-
phalic vein; (3) absence of right SVC and
persistence of left SVC; and (4) DSVC
with bilateral odd veins. Of note, the pre-
sent case does not match the above classifi-
cation, as although DSVC with bilateral
azygos veins meets the definition classified
as type 4 PLSVC, the left brachiocephalic
vein is not described as present. The left
brachiocephalic vein has been shown as
missing in more than half of cases with
PLSVC.12 In most patients with left bra-
chiocephalic vein absence, PLSVC is
formed because absence of the left brachio-
cephalic vein leads to persistence of the left
anterior main vein. In the current case,
PLSVC and brachiocephalic veins were pre-
sent, but there was no congenital heart dis-
ease. We considered whether the
brachiocephalic vein had developed due to
the absence of congenital heart disease in
the fetus, but the brachiocephalic vein
exhibited dysplasia and stenosis due to the
presence of PLSVC. Thus, the DSVC and
bilateral azygos veins with left brachioce-
phalic vein dysplasia observed in the cur-
rent patient are a rare anomaly. In the
present case, no discomfort was observed
in the patient, which may be related to the
lack of congenital heart disease.

In the absence of a comorbid heart valve
defect, DSVC is generally asymptomatic
and is found incidentally during examina-
tion of the patient at the time of presenta-
tion for different reasons. However, DSVC
may be detected as a component of complex
cardiology due to PLSVC, resulting in
enlargement of the venous sinuses, and
this enlargement may lead to compression
of the AV node and the bundle of His,

possibly inducing arrhythmias. This
enlargement may also lead to compression
of the left atrium and reduced cardiac
output.13,14

During cardiac surgery in patients with
DSVC, recognition of the PLSVC, and use
of appropriate cannulation techniques to
eliminate the large amount of venous
blood entering the heart through the coro-
nary sinus in the body circulation, are
important. In addition, it is important to
determine whether anastomotic or collater-
al vessels exist between the left and right
SVC, or, in some cases, whether the right
SVC is absent, in which case ligation of the
PLSVC may result in venous filling of the
head and arm (superior vena cava syn-
drome).15 In patients with DSVC, very
rare cases of PLSVC with coronary sinus
agenesis have been reported, usually associ-
ated with atrial defect. This abnormality
often leads to cyanosis and reduced stress,
with retrograde arrest being an absolute
contraindication.16,17

Amongst patients with DSVC, serious
complications may occur when left subcla-
vian vein cannulation is required, such as in
oncology or dialysis patients, or during
pacemaker implantation. Complications
may include left subclavian vein thrombo-
sis, arrhythmia, coronary sinus perforation,
pericardial tamponade, cardiogenic shock,
or even death.11,18–22 Therefore, amongst
this group of patients, more detailed treat-
ment plans are required.

Conclusion

The incidence of PLSVC is usually high in
patients with congenital heart disease.
Therefore, fetuses with an abnormal SVC
or left brachiocephalic vein that is identified
during prenatal examination should be
screened for congenital heart disease to
facilitate early intervention and reduce
complications. Echocardiographic exami-
nation remains necessary during screening
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of adult patients with PLSVC. Decisions on
whether or not to provide treatment may be
reached according to the results of echocar-
diography and the presence or absence of
clinical symptoms. In addition, amongst
patients with PLSVC, clinicians should
fully understand the vascular anatomy
when performing an invasive operation,
with the aim of reducing the occurrence of
complications.
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