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Endovascular treatment of vena cava superior syndrome 
caused by COVID-19 infection using AngioJet thrombectomy 

Neşri Danışman, Doğancan Çeneli, Barkın Kültürsay, Cemalettin Yılmaz, Elnur Alizade 
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Occlusion of the superior vena cava (SVC) 
due to malignant tumor compression is the 
most common cause of SVC syndrome (SVCS) 
[1]. COVID-19 disease has been associated 
with many hematological disorders, often 
presenting with venous and arterial thrombo-
embolism [2, 3]. We demonstrated successful 
endovascular treatment of SVCS syndrome 
caused by COVID-19.

A 36-year-old male patient who had  
COVID-19 15 days earlier was referred to our 
cardiology department with the diagnosis of 
SVCS. The patient had no past medical history 
except the infection. Thrombophilia tests, 
rheumatological panel, and cancer markers 
of the patient were normal; the D-dimer level 
was elevated (5.49 mg/l FEU). Computed to-
mography angiography demonstrated that 
SVC is obstructed with a large thrombus, there 
was no mass or compressing lesion (Supple-
mentary material, Figure S1). Considering the 
non-malignant etiology of SVCS, endovascular 
intervention was the initial treatment.

The procedure began with inserting 
a venous cannula into the antecubital ve-
nous area, and the brachial venous plexus 
was demonstrated via contrast material 
injection under fluoroscopy. The right basilic 
vein was used for the venous punction and 
a 6 Fr sheath was inserted into the right basilic 
vein. A Judkins right diagnostic catheter was 
advanced to the right subclavian vein over 
a 0.035” hydrophilic wire, and venography 
was performed. Multiple huge thrombi were 
seen in the right internal jugular vein, the 
right brachiocephalic vein, and the SVC (Fig-
ure 1A; Supplementary material, Video S1). 
The hydrophilic wire and the catheter were 
advanced to the inferior vena cava through 
the lesion and the right atrium. The Judkins 
catheter was replaced with an 8 Fr sheathless 

catheter and delivered to the lesion. Balloon 
dilatation with a 6.0 × 60 mm Mustang periph-
eral balloon (Boston Scientific, Marlborough, 
MA, US) was performed (Figure 1B). Due to 
excessive thrombi formation, thrombus aspi-
ration was needed (Supplementary material, 
Video S2). The extensive thrombus structure 
persisted after balloon dilatation and aspi-
ration (Figure 1C); therefore, we decided to 
perform catheter-directed thrombectomy 
by the AngioJet rheolytic thrombectomy 
system (Boston Scientific) (Figure 1D). We 
advanced the hydrophilic wire to the right 
femoral vein through the inferior vena cava 
and externalized the wire using a snare from 
an 8 Fr sheath previously placed into the 
right femoral vein. The hydrophilic wire was 
replaced with Meier wire (Boston Scientific) 
to support the AngioJet thrombectomy sys-
tem. After AngioJet thrombectomy, a venous 
angiogram through the upper limb catheter 
demonstrated residual obstruction in the SVC 
(Figure 1E; Supplementary material Video 
S3). A 39 mm AndraStent XXL aortic stent 
(AndraMed GmbH, Reutlingen, Germany) was 
implanted and post dilated with a 3.0 × 25 mm 
balloon using a Mullins X catheter (NuMED, 
Canada) (Figure 1F). The final venous angio-
gram demonstrated a complete expansion in 
the SVC (Supplementary material, Video S4). 
Clinical signs and symptoms of the patient 
regressed after successful percutaneous 
treatment (Supplementary material, Figure 
S2), and the patient was discharged on oral 
anticoagulation and clopidogrel.

SVCS in COVID-19 has only been reported 
as an iatrogenic device-related event in one 
patient during veno-venous extracorporeal 
membrane oxygenation therapy [4]; therefore, 
it could not be considered directly related to 
the disease itself. SVCS after a SARS-CoV-2  
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infection has not been previously reported; therefore, the 
treatment strategy remains unclear. We demonstrated 
successful endovascular treatment of SVCS syndrome 
caused by COVID-19.

Supplementary material
Supplementary material is available at https://journals.
viamedica.pl/kardiologia_polska.

Article information
Conflict of interest: None declared.

Funding: None.

Open access: This article is available in open access under Creative 
Common Attribution-Non-Commercial-No Derivatives 4.0 Interna-
tional (CC BY-NC-ND 4.0) license, allowing to download articles and 
share them with others as long as they credit the authors and the 
publisher, but without permission to change them in any way or use 

them commercially. For commercial use, please contact the journal 
office at kardiologiapolska@ptkardio.pl.

REFERENCES
1.	 Wan JF, Bezjak A. Superior vena cava syndrome. Hematol Oncol Clin 

North Am. 2010; 24(3): 501–513, doi: 10.1016/j.hoc.2010.03.003, indexed 
in Pubmed: 20488350.

2.	 Klok FA, Kruip MJ, van der Meer NJM, et al. Incidence of thrombotic com-
plications in critically ill ICU patients with COVID-19. Thromb Res. 2020; 
191: 145–147, doi: 10.1016/j.thromres.2020.04.013, indexed in Pubmed: 
32291094.

3.	 Middeldorp S, Coppens M, van Haaps TF, et al. Incidence of venous 
thromboembolism in hospitalized patients with COVID-19. J Thromb 
Haemost. 2020; 18(8): 1995–2002, doi: 10.1111/jth.14888, indexed in 
Pubmed: 32369666.

4.	 Kopanczyk R, Al-Qudsi OH, Ganapathi AM, et al. Superior vena 
cava syndrome during veno-venous extracorporeal membrane 
oxygenation for COVID-19. Perfusion. 2021; 36(6): 630–633, doi: 
10.1177/0267659120987973, indexed in Pubmed: 33427042.

Figure 1. A. Massive thrombus seen in the superior vena cava by the venography (the arrow). B. Balloon dilatation performed with 
a 6.0 × 60 mm Mustang peripheral balloon (Boston Scientific). C. Thrombus persisting after balloon dilatation (the arrow). D. Performing cath-
eter-directed thrombectomy using the AngioJet rheolytic thrombectomy system. E. Persisting obstruction after catheter-directed thrombec-
tomy (the arrow). F. Implantation of an aortic stent to the lesion
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