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ABSTRACT

A case of a South Asian quinquagenarian gentleman is reported, who was admitted with septic shock and displayed a TYPE Il
persistent left superior vena cava (PLSVC) after insertion of a central venous catheter, diagnosed on the basis of chest X-ray
findings and dilated coronary sinus on transthoracic echocardiography. As the patient was in septic shock, the central venous
catheter was retained and vasopressor therapy was instituted with careful hemodynamic monitoring. No immediate or delayed
complications attributable to the catheter were observed. Treating physicians should be aware of a possible PLSVC, particularly

when a guide wire or a catheter takes a left parasternal course.
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INTRODUCTION

Persistent left superior vena cava (PLSVC) is an uncommon
vascular anomaly." It has the potential to complicate central
venous catheter and pacemakerinsertions but usually remains
asymptomatic if undetected.’ It occurs as a result of unsuc-
cessful closure of the left superior cardinal vein caudal to the
innominate vein. It can be seen as a single defect or in associa-
tion with atrial septal defect (ASD), bicuspid aortic valve, and
coarctation oftheaorta. Otherdefects associated withitinclude
coronary sinus ostial atresia and cor triatriatum.**Confirmation
of the diagnosis usually requires saline contrast echocardiog-
raphy or CT venography. One of the differentials for a dilated
coronary sinus on echocardiography is PLSVC. We, herein,
report a case in which this condition was encountered in a
patient who presented with septic shock after placement of a
central venous catheter via the left internal jugular vein. The
patient had a dialysis catheter in the right internal jugular vein,
sowhen central venous pressure (CVP) line was required; it was
inserted in the left internal jugular vein. On X-ray, it followed a
different course than usual, on-call doctor removed itand again
passed it. Laterit was found out that the patient had PLSVC. Itis
important for the residents and trainee physicians to know this
anomaly when accessing the left internal jugular vein to avoid
any confusion.
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CASE REPORT

A62-yearAsiangentleman presentedtotheemergency depart-
ment with the complaints of dyspnea, generalised body
swelling, and fever for two days. His past medical history was
significant for uncontrolled diabetes mellitus type 2 (T2DM) for
15 years, hypertension, chronic coronary syndrome, peripheral
arterial disease, and chronic kidney disease (CKD) IV (eGFR 25
ml/min/1.73m?). He underwent a coronary angiogram 04 years
back foranacute coronary syndrome and he was managed with
drug-eluting stents to the right coronary artery and left anterior
descending artery. Two weeks before his current hospitalisa-
tion, he was commenced on regular hemodialysis via a double
lumen catheter placed in the right femoral vein for worsening
CKD and anuria. On examination, the patient had altered
mental status, a heart rate of 116 beats per minute, blood pres-
sureof 100/60 mmHg, respiratory rate of 32 breaths perminute,
andatemperature of37.5°C. Hisoxygen saturation was 93%on
10 L of supplemental oxygen via face mask. Systemic examina-
tionrevealed bilateral fine inspiratory crackles onthe chestand
hisrightleg wasamputated below the knee joint. The peripheral
extremities were cool without mottling. As there was high clin-
ical suspicion of central line-associated bloodstream infection
leading to sepsis, the right femoral double lumen catheter,
which was in place for two weeks, was removed and replaced
with another hemodialysis catheter in the right internal jugular
vein. The patient was reviewed by the nephrology service and it
wasplannedtodialyse himwith ultrafiltration. Duringhemodial-
ysis, there was a drop in blood pressure to 70/40 mmHg, so dial-
ysis was discontinued. A left internal jugular central venous
catheter (CVC) was inserted for CVP measurement and vaso-
pressor therapy. The CVC was inserted with the modified
Seldinger technique under ultrasound guidance. Before passing
the guide wire, the venous return was confirmed by noticing the
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dark red non-pulsatile blood return with the introducer needle.
After cannulation, brisk dark (venous) blood return was noted
on aspiration from the three catheter ports. However, routine
post-procedure chest X-ray (Figure 1) showed that the central
venous catheter followed a left paramediastinal course from
theleftside ofthe neck.

2 -
Figure 1: Chest X-ray showing left parasternal course of central venous
catheter. In the emergency department, blood gas analysis from CVC
showed pH =7.19; PCO,: 29 mmHg; PO,: 70 mmHg; and CHCO,: 12mmol/|
indicative of a venous sample showing severe metabolic acidosis. His
blood urea nitrogen (BUN) was 83 mg/dl with a blood creatinine level of
9.8mg/dl.

The CVC was removed and reinserted via the left internal jugular
using the same protocol when the shift changed. The chest X-ray
remained the same. Meanwhile, vasopressors and inotropes
were continued via the CVC. Transthoracic echocardiogram
demonstrated a left ventricle with a severely reduced systolic
functionandan ejection fraction of20%.

The right ventricular systolic function was reduced (TAPSE
13mm)associatedwithseveretricuspidregurgitationand pulmo-
nary artery hypertension. In addition, a dilated coronary sinus
was identified. To investigate the diagnosis, agitated saline
bubbleswereinjectedinthe leftforearm antecubital veinand the
corresponding echocardiogram showed filling of the coronary
sinus before the right ventricle which was consistent with the
PLSVC. There was no evidence of any other congenital defect.
The patient was declared unsuitable for CT venogram in view of
overall condition.

Initially, when the chest x-ray revealed that the CVC followed a
left paramediastinal course from the left side of the neck, there
were following differential diagnoses: (i) Misplaced CVC (ii) left
carotid artery cathetercannulation, and (iii) PLSVC.

The patient was electively intubated due to the Glasgow coma
scale (GCS) dropping from 12 to 8/15 and transferred to the
intensive care unit (ICU) forfurthermanagement. Plain CT head
ruled out cerebrovascular accident (CVA). He was managed

with broad-spectrum antibiotics in the renal adjusted doses
and remained on vasopressor support of norepinephrine and
vasopressin undergoing continuous renal replacement
therapy (CRRT) on mechanical ventilation.

Despite aggressive treatment, patient did not improve. The
patient developed pulseless electrical activity and expired
despitethe standardresuscitation efforts.

DISCUSSION

Central venous catherisation is a frequently performed proce-
dure in the management of critically ill patients in medical high
care units. PLSVC was discovered in the patient when central
venous access was obtained in the leftinternal jugular vein. It is
usual to find it in high-volume cardiac centers on routine inser-
tions of CVCs, pulmonary artery catheters, and pacemakers but
notcommoninhigh-care medicalunits.*?Itisrarelyfoundinisola-
tionwhileinabout 4% itis associated with other congenital heart
diseases. Usually, the left SVCdrains into the right atrium via the
coronary sinus and in 10% of the patients, it drains into the left
atrium resulting in partial anomalous systemic venous return.
The latter form is usually accompanied by ASD and aortic arch
anomalies. Several non-invasive modalities are available to
establish the diagnosis of PLSVC. On a plain radiograph, it can
be seen a focal widening on the left side of the aortic knob and
unusually prominent ascending aorta. A densely opacified and
dilated coronary sinusonthe contrast-enhanced CT or MRIscan
also points towards the diagnosis when contrast is given in the
left arm vein. The presence of PLSVC has important clinical
implications.™ A single-center study on complications of
permanent cardiac pacing in patients with PLSVC, underscored
the need for a thorough evaluation of the thoracic venous
system before intervention in this condition. Although a vast
majority of the PLSVCs drainin the right atrium, drainageinthe
left atrium in the absence of right SVC can lead to the systemic
dispersion of emboli bypassing the lungs. Moreover, cardiac
dysrhythmias, coronary sinus thrombosis, cardiac tamponade,
and fatal cardiac arrest, have been encountered especially
whenaguidewire orcatheterismanipulated via PLSVC.

In conclusion, physicians should recognise the possibility of
PLSVC particularly, when a guidewire or a catheter takes a left
paramediastinal path on the chest X-ray. Bubble contrast echo-
cardiographyshouldbedonetoruleouttheconditioniftranstho-
racicechocardiography showsdilated coronary sinus.
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