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CASE REPORT

A rare case of superior vena cava syndrome in a patient on VV‑ECMO
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Abstract
Superior vena cava (SVC) syndrome is caused by either extrinsic compression of SVC or intrinsic lesions within SVC lead-
ing to obstruction of SVC and consequently swelling of the face, neck, and upper extremeities. Iatrogenic incidence is on 
the rise due to the use of long-term indwelling catheters. SVC syndrome in extracorporeal membrane oxygenation (ECMO) 
has been defined in neonatal and paediatric ECMO cases. Only one case of SVC syndrome in adult has been defined while 
using a double-lumen ECMO cannula. Our case describes a case of SVC syndrome in a case on veno-venous ECMO (VV-
ECMO) with an internal jugular vein (IJV) return cannula which is unheard of. A high index of suspicion is required to 
diagnose SVC syndrome.
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Introduction

Superior vena cava syndrome is a spectrum of manifesta-
tions caused by either partial or complete compression of the 
superior vena cava (SVC). It is characterized by swelling of 
the upper part of the body. SVC is formed by the joining of 
the two brachiocephalic veins which drain the blood from 
the head, neck, and upper extremities. The most common 
cause of SVC obstruction is malignancy. SVC syndrome is 
usually associated with neonatal and paediatric extracorpor-
eal membrane oxygenation (ECMO) patients. One case of 
SVC syndrome was recently reported in an adult patient on 

ECMO with the right internal jugular vein (IJV) dual-limb 
cannula. In this case report, we describe a case of SVC syn-
drome associated with adult ECMO with IJV single-lumen 
cannula.

Case report

A 78-year-old male with coronavirus disease 2019 (COVID-
19) pneumonia with hypoxemic respiratory failure was 
admitted to our hospital. He was intubated and right-sided 
intercostal drainage was inserted in view of pneumothorax. 
He was prone ventilated because of refractory hypoxemia. 
On day 3, given persistent hypoxemia and hypercapnia, the 
decision to initiate veno-venous ECMO (VV-ECMO) was 
made (Maquet Cardiohelp HLS Set Advanced 7.0). Right 
femoral vein access drainage cannula of 27 Fr and return 
right IJV cannula of 21-Fr dimensions were inserted and ini-
tiated on unfractionated heparin anticoagulation. Following 
the initiation of ECMO, flow issues were noted immediately. 
Echocardiography did not show any anatomical abnormali-
ties and showed under filled ventricles indicating hypov-
olemia. Haemoglobin monitoring did not show any reduc-
tion ruling out occult bleeding. Computed tomography (CT) 
of the chest plain done before initiation of ECMO did not 
show any major anatomical abnormalities. The patient was 
resuscitated with intravenous fluids. Over the next few hours, 
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the patient was noted to have repeated episodes of chattering 
requiring repeated fluid boluses. Vasopressors were initi-
ated in view of the onset of shock. Neck swelling was noted 
which gradually increased in size (Fig. 1). Bleeding was 
suspected from the cannulation site. Ultrasound of the neck 
was done, which showed only soft tissue swelling and ruled 
out haematoma or thrombosis of the IJV. Over the next few 
hours, facial swelling and conjunctival oedema were noted. 
Chest X-ray post cannulation showed central vein cannula-
tion in left-sided persistent SVC (Fig. 2). Therefore, it was 
decided to reposition the return cannula in the IJV from 
15 cm to the skin entry site to 12 cm and the left-sided cen-
tral vein cannula was removed for better drainage from the 
upper part of the body. Over the next 24 h, flow issues settled 

with regression of the swelling from the face and the neck. 
Vasopressors were gradually tapered and stopped with the 
resolution of lactic acidosis.

The patient was on ECMO for a total of 14 days. There 
were no further episodes of SVC obstruction.

Discussion

SVC is a major blood vessel draining blood from the upper 
part of the body. It is a low-pressure system with a thin wall, 
which is easily compressible. The incidence of SVC syn-
drome in the patients ranges from 1 in 650 to 1 in 3100. The 
most common cause of SVC syndrome is due to extrinsic 
compression. It is usually due to mediastinal malignancies 
which include bronchogenic carcinoma, non-Hodgkin’s lym-
phoma followed by metastatic tumour [1]. Non-malignant 
causes account for about 20% of the cases. It includes medi-
astinal fibrosis, infections like tuberculosis, pericarditis, 
benign tumours, aortic aneurysm, and thrombosis [2, 3]. It 
is caused by thrombosis which causes intrinsic compression. 
SVC syndrome manifests as swelling of the upper part of 
the body with include the neck, face, lips, and upper limbs. 
It manifests as cough, breathlessness, stridor, chest pain, 
orthopnea [4].

SVC obstruction is usually chronic as collaterals get 
established which divert blood from the upper part of the 
body to the lower part. It includes an azygous venous system 
connecting azygous veins to intercostals, internal mammary 
venous system, and long thoracic venous system [5]. CT and 
magnetic resonance imaging (MRI) scans will aid in the 
diagnosis by identifying thrombus, site of occlusion, and 
establishing the presence of collaterals. In the case of ECMO 
cannulation, it occurs in an acute situation and requires a 
very high index of clinical suspicion as imaging will be of 
little help.

SVC syndrome has been described in the paediatric 
population undergoing ECMO [6]. It is very rare in 
adults given the large caliber of the vessel. There have 
been case reports of it during intraoperative cannulation 
for cardiopulmonary bypass [7]. There is one case report 
of SVC syndrome during VV-ECMO in an adult. In this 
case, the patient was cannulated with a double-lumen 
IJV cannula [8]. This patient had a background history of 
chronic kidney disease requiring haemodialysis indicating 
the possibility of central narrowing due to a previous 
catheter. One more case of SVC syndrome has been 
described in the setting of veno-arterial (VA)-ECMO due 
to inadequate drainage from SVC and was treated with 
addition of SVC drainage cannula [9].

In our case, a high index of suspicion based on the clini-
cal parameters and echocardiography, chest X-ray, and 
ultrasound of the neck helped us in ruling out the other 

Fig. 1   Picture showing rapidly increasing neck swelling with lines 
marked 1 and 2 showing rapidly increasing neck swelling within few 
hours

Fig. 2   X-ray showing left-sided persistent SVC with extracorporeal 
membrane oxygenation cannulas and right-sided intercostal drainage
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possible causes and narrowing it to SVC syndrome. The 
patient had a left-sided persistent SVC indicating abnor-
mal anatomy, most likely associated with narrow SVC. The 
presence of the left-sided central vein cannula also might 
have worsened it.

Acute SVC syndrome is important to diagnose as it may 
cause immediate haemodynamic collapse due to decreased 
venous return. It may also cause blindness, nerve injury, 
cerebral oedema, and respiratory compromise. Therefore, it 
is very important to choose appropriate size cannulas and to 
rule out underlying anatomical abnormalities.

Conclusion

Our case shows that it requires a high index of suspicion to 
diagnose SVC syndrome in the setting of ECMO. Patients 
developing swelling in the upper part of the body, face, and 
neck should undergo an evaluation to rule out SVC syn-
drome. It can be prevented by carefully selecting the appro-
priate size cannula and positioning them under guidance.
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