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Persistent left superior vena cava (PLSVC) is a rare anomaly of the systemic venous circu-
lation. We report the case of a 22-year-old female that had history of multiple repair surg-
eries for her esophageal atresia, as well as a right lobectomy for bronchiectasis 15 years
prior. She was admitted to the surgical ward for complete resection of the right lung. A
trans-thoracic echocardiography was performed as part of the pre-surgical work-up and it
revealed a dilated coronary sinus which led us to suspect the presence of a PLSVC. The latter
was confirmed by a simple “Bubble study” and confirmed by CT angiogram. We will discuss
throughout this paper, the clinical and radiological features, as well as the embryology of
this anomaly, so that the knowledge of the existence of this anatomical variant, especially
if surgery or catheterization is at reach of the medical team, may lead to avoid serious com-

TTE plications.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
N diovascular imaging. It may lead, however, to serious compli-
Introduction

cations like arrhythmias and cyanosis. PLSVC also has seri-
ous implications in patients undergoing percutaneous venous

Persistent left superior vena cava (PLSVC) is a rare anomaly
of the systemic venous circulation [1]. Its prevalence is es-
timated at 0.3% in subjects with a normal heart [2]. Often
asymptomatic, PLSVC is discovered incidentally during car-

interventions or heart surgery [3]. In this article, we report
the incidental discovery of this anomaly during a routine pre-
surgical echocardiography, the utility of contrast agents, and
the confirmational role of CT angiogram.
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Fig. 2 - Injection of agitated saline in the left arm with bubbles (yellow arrow) appearing first in the coronary sinus (A), and
later into the right atrium. (B) Coronary sinus draining into an enlarged right atrium.
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Fig. 3 - Bubble study showing the normal connection of right superior vena cava (RSVC) by early appearance of saline
contrast in the right ventricle (RV) (yellow arrow) -right arm injection (parasternal long axis view).

Case report

We report the case of a 22-year-old female admitted to the
surgical ward for right lung pneumonectomy for chronic lung
infection, with history of multiple surgical interventions for
her esophageal atresia in addition to a history of right lobec-
tomy for bronchiectasis 15 years prior. Transthoracic echocar-
diogram (TTE) was performed to evaluate the right heart as
part of the pre-surgical work-up which end up revealing a di-
lated coronary sinus leading to suspect a PLSVC (Fig. 1).

Then we performed a Bubble study, consisting of injecting
an agitated saline solution into the left antecubital vein. Fol-
lowing the trajectory of the saline solution, as it went through
an abnormal sequence; a clear inflow of the solution in the
coronary sinus first then in the right heart chambers (Fig. 2).
As such we were able to confirm the existence of a left supe-
rior vena cava that drains into the coronary sinus and joins the
right atrium. Whereas the right superior vena cava drains di-
rectly into the right atrium as shown by the contrast injection
in the right antecubital vein (Fig. 3).

A CT angiogram was preformed to confirm the diagno-
sis, showing a normal sized heart, normal caliber of the pul-
monary arteries, aorta, and a modal distribution of the supra-
aortic trunks. The superior vena cava and the azygos system
was without abnormality. However, in the left para aorta, a
vascular structure was identified, following the left subclavian
vein. This structure, descending along the left side of the aortic
arch, crossing in front of the pulmonary artery and the junc-
tion of the left pulmonary veins to drain into the coronary

sinus which led to the right atrium, consistent with PLSVC
(Fig. 4), a collateral was present connecting it to the right supe-
rior vena cava (Fig. 5). Parenchymal window shows a destroyed
right lung with foci of dilated supra infarcted branches (Fig. 6).
We retained as a diagnosis a double superior vena cava by per-
sistence of a left vena cava and a destroyed right lung with foci
of dilated supra infarcted branches.

Discussion

Knowledge of the normal anatomy of the large vessels of the
neck and thorax is fundamental for any clinician. The variants
of the superior vena cava are not well known. John Marshall
(1818-1891), an English surgeon and professor of anatomy at
the University College Hospital in London, published the first
description of the large anterior veins of the thoracic region in
humans and mammals in 1850 [4]. Since the majority of these
congenital venous malformations are asymptomatic, it is dif-
ficult to estimate their prevalence in the general population
[4,5]. According to several authors, it is estimated to be about
0.3%-0.5% in the general population [6,7], it is increased in pa-
tients with congenital cardiovascular disease and ranges from
1.3% t0 12.9% [7].

The congenital cardiac disorders found in case of persis-
tence of the left superior vein are atrial septal defect and ven-
tricular septal defect, followed by coarctation of the aorta,
transposition of the great vessels, tetralogy of Fallot and ab-
normal pulmonary vein connections [7]. On the other hand,
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Fig. 4 - CT angiogram of chest in axial section (A), sagittal reformatted scan (B), and coronal reformatted scan (C), showing a
vascular structure following the left subclavian vein (Fig. 2A). This structure, descending along the left side of the aortic arch
(Fig. 4B), consistent with PLSVGC (Yellow arrow). Note the right superior vena cava in place (Fig. 2C) (Red arrow).




RADIOLOGY CASE REPORTS 18 (2023) 79-85 83

Fig. 5 - CT angiogram of chest in the mediastinal
parenchyma window, in axial section showing a collateral
(orange arrow), connecting the 2 superior vena cava left
(yellow arrow) at right (red arrow).

the most common extracardiac anomaly is esophageal atre-
sia [5], as it is the case with our patient.

Embryologically, in the normal state, the latter is the result
of 2 pairs of symmetrical venous systems: the common cardi-
nal veins and the anterior cardinal veins. Persistent CSGV re-
sults from the absence of involution of the left anterior cardi-
nal vein [8] (Fig. 7 is a schematic representation of the develop-
mental anatomy [9]). The disposition of the azygos and hemi-
azygos veins can also be variable in these situations. There
are 3 primary categories for vena cava anatomical abnormal-
ities. Type I relates to the anatomy of the normal central vein.
Type II includes the 10%-20% of patients with persistent CSV
who do not have a right superior vena cava [5,6]. However, a
right superior vena cava, which is type III and known as dou-
ble vena cava, is present in 80%-90% of cases. This implies
that the CSVD and the GSV coexist. In about 35% of these pa-
tients, these 2 veins are connected by the innominate left bra-
chiocephalic vein, which is classified as type Illa. This innom-
inate vein is absent in type IIlb [5]. In our case, it was type Illa
(Fig. 3). In terms of anatomical position, the persistent CSGV
descends vertically in front of the arch of the aorta and lat-

Fig. 6 - Angio computed tomographic scan of chest in the parenchyma window, in axial section (A), and coronal reformatted
scan (B), showing destroyed right lung with foci of dilated supra infarcted branches.
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Fig. 7 - Developmental anatomy of the persistent left superior vena cava as viewed from the posterior aspect of the heart.
(A) Pairs of anterior and posterior cardinal veins draining into the embryonic heart via the right and left common cardinal
veins. (B) Development of bridging innominate vein connecting left and right anterior cardinal veins during eighth week of
gestation. (C) Regression of the right-sided superior vena cava with persistence of left-sided superior vena cava as a single
superior vena cava that drains the cephalic portion of the body including upper extremities. (D) Right-sided superior vena
cava connected with the persistent left superior vena cava via innominate vein in the post-natal heart. CS, coronary sinus;
LACV, left anterior cardinal vein; LCCV, left common cardinal vein; LPCV, left posterior cardinal vein; LSVC, left superior vena
cava; RACV, right anterior cardinal vein; RCCV, right common cardinal vein; RPCV, right posterior cardinal vein; RSVC, right

superior vena cava [9].

erally to the left to the left vagus nerve and courses anterior
to the left pulmonary hilum to drain into the right atrium
through the coronary sinus in 92% of cases, butin the other 8%
of cases, it opens into the left atrium, even though the coro-
nary sinus is normally developed, creating a right-left shunt
or into the right superior vena cava [6,8].

Depending on the drainage site and associated cardiac
anomalies, the clinical significance of a PLSVC will vary from
asymptomatic to severe cyanosis, arrhythmias, and paradoxi-
cal embolism [10]. The coronary sinus is usually dilated when
the PLSVC drains into the right atrium, leading to the com-

pression of the atrio-ventricular node and his bundle and may
cause arrhythmias [1]. In patients with associated congenital
anomalies, the symptoms are more related to these associated
anomalies [11]. In the rare cases of direct draining into the left
atrium, it can cause cyanosis [8] and a risk of paradoxical em-
bolism [6].

Awareness of a PLSVC is capital in advance in patients
undergoing invasive interventions such as cardiac resynchro-
nization therapy (CRT), pacemaker implementation or central
venous catheterization as it may complicate these procedures
[12].
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Some cardiac surgeries may also be hindered by the
PLSVC requiring special management. For example, during
cardiopulmonary bypass, PLSVC will be responsible for a
blood surplus return and insufficient venous return to the

pump [1].

The standard radiograph is most often normal or may show
an enlargement of the left upper mediastinal space [15]. VSCG
is often found incidentally during a thoracic CT scan with en-
hancement. Thus, the diagnosis is established by the pres-
ence of a left mediastinal tubular opacity that draining into
the coronary sinus in front of the aortic arch and shows vas-

cular contrast enhancement dynamics [8,13].

MRI can easily, on axial and coronal images, demonstrate
a left superior vena cava as an abnormal vascular structure
attached to the left lateral side of the aortic arch. The fine-
axis sections, moreover, confirm the drainage of the aberrant

vessel into a dilated coronary sinus [14].

Conclusion

The presence of a dilated coronary sinus on echocardiogra-
phy should alert the clinician towards the possibility of PLSVC.
In addition to saline contrast echocardiography, angio scan is
crucial in establishing the diagnosis of this entity when it is
suspected or can be discovered accidentally while performing

a CT scan for a further pathology.

Patient consent

Written informed consent for publication was obtained from

patient.
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