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Abstract
Persistent left superior vena cava (PLSVC) is a rare abnormality of the thoracic vein that is often detected
incidentally during central venous catheter insertion. We present the case of an 85-year-old female with
PLSVC that was accidentally detected during central venous port placement. The left subclavian vein was
punctured using the supraclavicular approach. Intraoperative fluoroscopy showed that the guidewire had
descended through the left chest, suggesting PLSVC. Intraoperative computed tomography and venography
confirmed that the PLSVC drained into the coronary sinus. In this case, the PLSVC and right superior vena
cava (RSVC) coexisted, with no bridging veins. The diameter of the PLSVC was extremely small compared to
that of the RSVC; therefore, catheter placement in the PLSVC was avoided considering the risk of venous
thromboembolism, and a catheter was placed in the RSVC. When clinicians encounter cases where the
PLSVC and RSVC coexist during central venous catheter insertion, the diameter of the PLSVC should be
considered when deciding whether to place the catheter in the PLSVC. If the diameter of the PLSVC is
narrow, it may be safer to avoid catheter placement in the PLSVC and instead place the catheter in the
RSVC, considering the risk of venous thromboembolism after catheterization.
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Introduction
Persistent left superior vena cava (PLSVC) is a rare anomaly of the thoracic vein, with a prevalence of 0.3-
0.5% in the general population and 2-10% in patients with congenital heart disease [1, 2]. During the
embryonic period, the primitive venous system comprises paired vitelline veins, umbilical veins, and
cardinal veins. The caudal portion of the right superior cardinal vein, along with the right common cardinal
vein, participate in the formation of the right superior vena cava (RSVC). Typically, the left common cardinal
vein and the caudal portion of the left superior cardinal vein regress, transforming into the ligament of
Marshall; however, failure of regression results in a PLSVC [3]. One of the hypotheses regarding the
development of PLSVC suggests that the presence of anomalies, such as an atrioventricular septal defect,
leads to a reduction in left atrial pressure and inadequate left atrium development, contributing to the
formation of PLSVC [1-3].

In most cases, the PLSVC connects to the coronary sinus (CS) and drains into the right atrium, whereas, in
approximately 8-10% of cases, it drains into the left atrium or pulmonary veins, which may involve a right-
to-left shunt [1-4]. It contributes to approximately 20% of the total venous return from the left side of the
head, neck, and arm [3] and in 80-90% of PLSVC cases, the RSVC coexists with the PLSVC [2, 4]; among
them, 65% have no communicating branch between the two [3].

PLSVC is often asymptomatic and detected incidentally during central venous (CV) catheter or pacemaker
placement. Cases of CV catheter placement in PLSVC have been reported [5]; however, the safety of long-
term CV catheter placement in the PLSVC has not yet been sufficiently established. When a clinician
encounters a case in which both the PLSVC and RSVC coexist during CV catheter placement, a decision on
whether to place the CV catheter in the PLSVC or RSVC is required. Herein, we report a case of the
coexistence of the PLSVC and RSVC, which was incidentally encountered during CV port placement.

Case Presentation
An 85-year-old female with dysphagia resulting from the after-effects of cerebral infarction received
nasogastric tube feeding; however, gastroesophageal reflux and recurrent aspiration pneumonia made it
difficult to continue nasogastric tube feeding. The patient was referred to our hospital for a CV port
placement for parenteral nutrition. The patient had no history of congenital heart disease. The left
subclavian vein was punctured using a supraclavicular approach under ultrasonographic guidance.
Intraoperative fluoroscopy showed that the guidewire had advanced caudally along the left margin of the
descending aorta, suggesting PLSVC (Figure 1).
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FIGURE 1: Intraoperative fluoroscopy findings.
The guidewire (arrow) descended into the left side of the chest.

Intraoperative computed tomography (CT) revealed the presence of PLSVC (Figure 2A-2D).
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FIGURE 2: Intraoperative CT images with the guidewire inserted into the
PLSVC.
(A) PLSVC (solid arrow) and right superior vena cava (RSVC, dotted arrow) coexited. (B) PLSVC was extremely
thin compared to RSVC. (C) There were no bridging veins between PLSVC and RSVC. (D) The PLSVC entered
the CS. 

The diameter of the PLSVC measured on CT was small, with a minimum diameter of 3.4 mm. A thicker RSVC
was observed on CT, and no communication branch between the PLSVC and RSVC was identified.
Venography revealed that the PLSVC had drained into the dilated CS (Figure 3).
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FIGURE 3: Venography findings.
The catheter (outer diameter 1.5 mm, gray dotted arrow) was inserted into the PLSVC for venography. The
PLSVC (solid arrow) drained into the right atrium through the dilated CS (white dotted arrow).

The outer diameter of the CV port catheter that we planned to place was 2.5 mm, and the ratio of the
catheter diameter to the PLSVC diameter was 74%. Therefore, the patient's PLSVC was considered
unsuitable for catheter placement due to its narrow size, which posed a risk of catheter-related venous
thromboembolism. We decided to avoid placing the catheter in the PLSVC and instead chose to place it in
the RSVC. Finally, a catheter was placed in the RSVC through the right internal jugular vein puncture
(Figure 4).
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FIGURE 4: Fluoroscopy images after central venous (CV) port
placement.
The CV port catheter was placed in the RSVC (arrow).

The patient was discharged from our hospital on postoperative day 11 without complications.

Discussion
In this report, we describe a case of PLSVC incidentally detected during CV port placement. Owing to the
thinness of the PLSVC, catheter placement into the PLSVC was avoided, and a catheter was ultimately
placed into the RSVC.

Variations of the superior vena cava are categorized into four types based on the CV catheter position on
chest radiograph: type I represents normal anatomy; type II indicates only PLSVC; type IIIa signifies both
the RSVC and PLSVC with connection; and type IIIb denotes the RSVC and PLSVC without connection [6, 7].
Our case corresponded to type IIIb in this classification. In cases where the RSVC and PLSVC coexist, such as
in type IIIa and type IIIb cases, the choice between the RSVC and PLSVC for long-term CV catheter
placement remains controversial.

Over the past 20 years, a total of 21 CV port catheter placements in the PLSVC have been reported [8-12]; for
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20 cases, this placement was chosen for chemotherapy, while it was chosen for parenteral nutrition in one
case. The longest catheter indwelling period was 756 days, with no catheter-related problems reported
during that period [9]. In one of the 21 cases, recurrent cerebral embolism associated with PLSVC drainage
into the left atrium was observed [12]. PLSVC catheterization has been reported to be associated with
arrhythmia, venous stenosis, thrombosis, cardiac tamponade, and cardiac arrest [10, 13]. Therefore, the
feasibility of long-term catheterization in PLSVC should be carefully determined [9, 10, 12, 13].

When considering long-term CV catheter placement, it is important to consider the ratio of the catheter
diameter to vein diameter as the catheter can impede blood flow, thereby contributing to thrombosis [14].
The obstruction of blood flow depends on the size of the catheter and the vein, and to reduce the risk of
catheter-related venous thromboembolism, it is desirable to maintain a catheter-to-vein diameter ratio of
45% or less [11, 14]. In this case, the ratio of the catheter to PLSVC diameter was 74%; therefore, a decision
was made to avoid catheter placement in the PLSVC. When a clinician encounters a case of PLSVC during
the placement of a CV catheter, it is important to consider the ratio of the catheter diameter to PLSVC
diameter to determine whether catheter placement in the PLSVC is permissible.

Conclusions
PLSVC is a rare anomaly of the thoracic vein that clinicians often encounter incidentally during the insertion
of a CV catheter. The feasibility of placing a CV catheter in the PLSVC should be determined by considering
the diameter of the catheter and PLSVC. If the PLSVC is too narrow and a thicker RSVC is present, catheter
placement in the PLSVC should be avoided due to the risk of venous thromboembolism; placement in the
RSVC should instead be considered.
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