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Abstract 

The Superior Vena Cava Syndrome (SVCS) is a rare mediastinal syndrome, frequently due to 

compression by a mediastinal malignant leading to venous flow obstruction through the Superior 

Vena Cava (SVC) towards the heart. The symptoms may consist of edema of the upper body and 

distended veins, dyspnea up to a life-threatening condition. Restoring the SVC flow by endovascular 

means can be beneficial in order to achieve a rapid relief of the clinical symptoms.   

A 51-year-old male with a recent diagnosis of squamous cell lung tumor diagnosis presented to the 

emergency department with persistent cough, neck and face swelling, and distended jugular veins on 

clinical examination. No dyspnea and normal vital parameters were reported. Computed Tomography 

angiography (CT) examination demonstrated thrombosis of subclavian veins and SVC due to 

compression by malignancy. Compression also involved the right upper lobar bronchus. Through a 

percutaneous transvenous right humeral access, phlebography confirmed total occlusion of the right 

subclavian vein, brachiocephalic venous trunk, and superior vena cava. We performed AngioJetTM 

(Boston Scientific, Marlborough, MA, USA) rheolytic endovascular thrombectomy. The 

phlebography demonstrated the unlying hemodynamic stenosis due to the ab-extrinsic compression 

and underwent stenting with a covered balloon-expandable stent. The final phlebography confirmed 

the patency of the stent and restoration of venous flow. Although there was a complete recovery of 

the symptoms, the patient died from respiratory complications caused by malignancy involvement.  

AngioJetTM mechanical thrombectomy and covered balloon-expandable stent deployment is a useful 

solution for SVCS to quickly achieve relief of the clinical symptoms.  There are few case series where 

thrombectomy and primary stent placement are studied. Further follow-up studies are needed to 

understand the patency of treated vessels better.  
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Introduction 

Superior Vena Cava Syndrome (SVCS) is a mediastinal syndrome due ab-extrinsic compression of 

Superior Vena Cava (SVC), with a high mortality rate. The most common etiology is malignancy, 

such as a primary pulmonary tumor or metastatic disease (70% of total cases).1 SVCS often presents 

with progressive symptoms worsening over weeks or may cause abrupt symptoms leading to a 

medical emergency. The typical clinical presentation is dyspnea with swelling of the neck, trunk, or 

extremities, while cough and chest pain are less common.2 Patients with this syndrome can be 

extremely uncomfortable and may develop life-threatening complications. The endovascular 

approach for SVCS is a less invasive treatment which allows a quick symptoms relief with few 

complications. Endovascular strategies may include mechanical thrombectomy combined with 

balloon angioplasty with or without stenting. We present a case with SVCS treated with mechanical 

and drug r-alteplase (rTPA) thrombolysis of superior vena cava and its branches with AngioJetTM 

(Boston Scientific, Marlborough, MA, USA) rheolytic thrombectomy3 in conjunction with the need 

of a mechanical scaffold. We performed a review of the current literature in regard to the thrombolysis 

strategy for SCVS. This case report has been reported in line with the 2020 SCARE Guidelines.4 

 

Case Report 

A 51-year-old male patient presented to the emergency department with neck and face swelling and 

distended jugular veins with a persistent dry cough. His medical history consisted of a squamous cell 

lung cancer diagnosis (p40+, TTF1-, 40% PD-L1+) and had been staged with total body CT-PET and 

bronchoscopy.  He was a smoker (30 packs/year) with an occupational history of chemical dust 

exposition. On clinical examination he had no dyspnea and normal vital parameters. The patient 

received five palliative cytoreductive radiotherapy cycles and prolonged steroid therapy with the aim 
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of reducing mediastinal bulking. The total body Computerized Tomography (CT) showed a 7x4,5 cm 

lung mass infiltrating the upper right bronchus and superior vena cava (Figure 1). PET exam 

confirmed no other metastatic lesions. The CT scan demonstrated the complete thrombosis of the left 

subclavian vein, the brachiocephalic venous trunk, and the superior vena cava. Considering the 

persistence of symptoms despite the anticoagulant therapy, in agreement with oncologists, it was 

chosen for an invasive treatment by endovascular means. The patient provided the informed consent. 

Two venous accesses were obtained percutaneously under ultrasound guidance such as right humeral 

(9 Fr sheath) and right femoral vein (6 Fr sheath). The procedure was performed under local 

anesthesia in the hemodynamic suite. The patient was heparinized with a bolus of 5000 UI sodic 

heparin. Phlebography confirmed a total occlusion of the right subclavian vein, brachiocephalic 

venous trunk, and superior vena cava. A 180 cm angled tip 0,035” HydrosteerTM (Abbott, Plymouth, 

MN, USA) guidewire was positioned beyond the thrombus in the atrium. AngioJet ZelanteDVTTM 

8Fr catheter-directed thrombolytic therapy with 12 mg of Recombinant Tissue Plasminogen 

Activators (rtPA) was performed using the Power PulseTM modality. Next, phlebography after 20 

minutes showed complete recanalization of the right subclavian vein and brachiocephalic trunk and 

the underlying stenosis due to ab-extrinsic compression of the SVC. The stenosis was treated by 

delivering through the humeral vein access a 12x29 mm balloon-expandable stent (Advanta V12TM).5 

A restored venous flow to the atrium was confirmed at the final phlebography (Figure 2). 

A period of desaturation of about 2 minutes occurred during the procedure, probably due to 

pulmonary microembolization. We used a Perclose ProGlideTM system (Abbott Cardiovascular, 

Plymouth, MN, USA) to close the humeral vein access and manual compression for the femoral vein 

access. The use of this device in this case assumes an off-label choice, but it was preferred by the 

operator to achieve a better hemostasis after the high dose of thrombolytic given during the procedure 
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and considering that the patient must follow an anticoagulation therapy. Systemic heparinization was 

continued for 24 hours after the procedure with strictly monitoring of the Activated Partial 

Thromboplastin Time (apTT). According to the Cardiology and Oncology Units, the patient was 

maintained under oral anticoagulant therapy with edoxaban 60 mg once daily. No post procedural 

complications occurred and progressive improvement of the upper body edema. The patient died 23 

days later due to hemoptysis and due to progressive bronchi involvement by the lung mass. 

 

Discussion  

SVCS is a rare mediastinal syndrome that can lead to a life-threatening condition.  

The most common etiology consists of primary pulmonary tumor or metastatic disease (70% of total 

cases), which often causes rapid progression of SVCS.1 Signs and symptoms of venous congestion 

of the head, neck, and upper extremities are determined by the duration, progression, and extent of 

the venous occlusive disease. Typical clinical presentation is dyspnea associated with swelling of the 

neck and cough may be rarely the first clinical manifestation.2  

The endovascular approach restoring the venous return and the treatment of the underlying stenotic 

or occludent lesion leads to rapid symptomatic relief in SVC syndrome. Despite there is still low 

evidence, the endovascular approach is accepted as a first-line strategy for SVCS.6,7 Leon et al. in 

their review, demonstrated that stents can be used with excellent results to treat SVCS, with a clinical 

response rate greater than 90% of patients experiencing immediate relief of symptoms, and low rates 

of fatal complications (1,46%).8 Few case series have been reported for malignant SVC syndrome 

treated with catheter-directed thrombolysis and endovenous stenting.9,10 Catheter-directed 

thrombolysis and venous stent placement is widely reported in the literature for femoro-iliac veins, 

with primary patency at 6 months and 1 year of 94,7% and 89,4% respectively.11 
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Kee ST et al. showed approximately 79% clinical patency with catheter-direct thrombolysis and 

stenting with an average 7-month follow-up. Recurrence of venous obstruction with symptoms 

occurred in 0% to 45% of patients.9 In all the case series analyzed by Kee ST et al., the AngioJetTM 

rheolytic thrombectomy system was not reported. The AngioJetTM thrombectomy catheter system 

consists of intravascular thrombectomy with active aspiration, designed to treat the widest range of 

thrombosed vessels and rapidly restore blood flow.3 The ZelanteDVTTM catheter has a double lumen; 

a smaller one to run saline distally and a larger one to collect aspirated material. The saline solution 

exits the tip at approximately 500 mL/h to create a circumferential zone of depression by the Bernoulli 

effect, which crumples and aspirates thrombus.12 Stent placement after rheolytic thrombolysis is 

mandatory when a residual stenosis is identified. During the procedural steps a possible complication 

is the pulmonary microembolization during the management of guide wires and catheters into the 

thrombus as demonstrated in our case. This is the reason we preferred to use a high dose of 

thrombolytic drug with the Power Pulse modality. Another complication described in the literature 

consists of the early and late stent migration.3 The explanation of this complication is related to the 

discrepancy between the diameter of the stent implanted and the diameter of SVC, which has a large 

diameter, making fundamental the preoperative planning before the stent choice. Massi et al. 

delineate the distinctions between arterial and venous stents.13 The optimal characteristics for venous 

stents encompass compliance and adaptability to variations in vein diameter resulting from 

physiological alterations in venous blood flow. An ideal venous stent should exhibit heightened 

compliance and elasticity while retaining substantial radial force. The choice of the stent is still an 

open debate as there is a limited number of stents in the market dedicated to the venous district and 

mainly for femoro-iliac veins, where endovascular treatment has been extensively studied. In 

accordance with Jayaraj A et al.,14 the varying radial forces exhibited by different stent models 
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influence their suitability for specific venous segments. Consequently, for vein segments prone to 

bending, the preference leans towards the use of the Z-stents rather knitted stents.14 The literature 

demonstrates an evolution in this aspect as initially used mainly bare metal stents and, in the last 

decades, has been a significant use of covered stents, which are more likely to prevent post-procedural 

bleeding.15,16  

Another aspect to consider is the modality of the stent delivering system such as either the balloon 

expandable or self-expandable modality. However, as mentioned, there are very few stent brands in 

the market for the treatment of veins segments, mainly in the inferior vena cava and iliac veins, and 

the choice of stent for the SVC seems to be an off-label decision, particularly in the emergency setting.  

In our case, we preferred a covered balloon-expandable stent to prevent possible bleeding in case of 

infiltration of the SVC wall from the malignant mass. The covered balloon-expandable stents can be 

overdilated with a larger balloon over the nominal diameter, and this represents an advantage in case 

of bleeding or unsatisfactory sealing to the cava wall given its large diameter. The use of a covered 

stent has been demonstrated as a feasible and effective approach for malignant SVCS with better 

patency rate compared to the uncovered stents.17 

Unfortunately, these patients have a short follow-up due to the high mortality rate of their underlying 

malignancy. Further studies with longer follow-ups are needed to shed light on the effectiveness of 

the direct-venous catheter thrombolysis and the role of the stent for the SVCS.  

 

Conclusions 

Rheolytic mechanical thrombectomy associated with a covered balloon-expandable stent deployment 

to treat tight stenosis of superior vena cava is a useful solution to reduce SVCS symptoms. Further 
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studies are needed to better understand the role of the long-term follow-up of catheter thrombolysis 

and stent patency in the SVCS. 

  



Early Access  Veins and Lymphatics  
Case Report 

 

11 
The publisher is not responsible for the content or functionality of any supporting information supplied by the authors. 

Any queries should be directed to the corresponding author for the article. 

 

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their 

affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in 

this article or claim that may be made by its manufacturer is not guaranteed or endorsed by the publisher. 

References 

1. Lauten A, Strauch J, Jung C, et al. Endovascular treatment of superior vena cava syndrome by 

percutaneous venoplasty. Heart Lung Circ. 2010;19:681-3.  

2. Abner A. Approach to the patient who presents with superior vena cava obstruction. Chest. 

1993;103:394S-397S.  

3. AngioJetTM peripheral thrombectomy system instruction for use, Boston Scientific World 

Headquarters (Marlborough, MA 01752-1234). Available from: 

https://www.bostonscientific.com/en-US/products/thrombectomy-systems/angiojet-

thrombectomy-system.html. 

4. Agha RA, Franchi T, Sohrabi C, et al. The SCARE 2020 Guideline: Updating Consensus Surgical 

CAse REport (SCARE) Guidelines. Int J Surg. 2020;84:226-30.  

5. Advanta V12TM covered balloon-expandable stent (Getinge AB, Göteborg, Sweden) instruction 

for use, https://www.getinge.com/int/products/advanta-v12-balloon-expandable-covered-stent. 

6. Ramjit A, Chen J, Konner M, Landau E, Ahmad N. Treatment of superior vena cava syndrome 

using AngioJet™ thrombectomy system. CVIR Endovasc. 2019 Aug 14;2(1):28. doi: 

10.1186/s42155-019-0071-3. PMID: 32026107; PMCID: PMC6966412. 

7. Kalra M, Sen I, Gloviczki P. Endovenous and Operative Treatment of Superior Vena Cava 

Syndrome. Surg Clin North Am. 2018 Apr;98(2):321-335. doi: 10.1016/j.suc.2017.11.013. 

PMID: 29502774. 

8. Léon D, Rao S, Huang S, Sheth R, Yevich S, Ahrar K, Huynh T, Pisimisis G, Kuban JD. Literature 

Review of Percutaneous Stenting for Palliative Treatment of Malignant Superior Vena Cava 

Syndrome (SVCS). Acad Radiol. 2022 Apr;29 Suppl 4:S110-S120. doi: 

10.1016/j.acra.2021.08.016. Epub 2021 Oct 1. PMID: 34602363. 

https://www.bostonscientific.com/en-US/products/thrombectomy-systems/angiojet-thrombectomy-system.html
https://www.bostonscientific.com/en-US/products/thrombectomy-systems/angiojet-thrombectomy-system.html
https://www.getinge.com/int/products/advanta-v12-balloon-expandable-covered-stent


Early Access  Veins and Lymphatics  
Case Report 

 

12 
The publisher is not responsible for the content or functionality of any supporting information supplied by the authors. 

Any queries should be directed to the corresponding author for the article. 

 

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their 

affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in 

this article or claim that may be made by its manufacturer is not guaranteed or endorsed by the publisher. 

9. Kee ST, Kinoshita L, Razavi MK, Nyman UR, Semba CP, Dake MD. Superior vena cava 

syndrome: treatment with catheter-directed thrombolysis and endovascular stent placement. 

Radiology. 1998 Jan;206(1):187-93. doi: 10.1148/radiology.206.1.9423671. PMID: 9423671. 

10. Emsley R, Haller C, Arts L. Catheter-directed thrombectomy with the JETi8 in the treatment of 

acute superior vena cava syndrome. J Vasc Surg Cases Innov Tech. 2022 Aug 5;8(3):545-548. 

doi: 10.1016/j.jvscit.2022.07.009. PMID: 36081742; PMCID: PMC9445904. 

11. Yalcin M, Godekmerdan Katırcıoglu E, Erkoc K and Tiryakioglu O. Preliminary results of 

pharmacomechanical thrombectomy for iliofemoral deep venous thrombosis: A single center 

experience. Veins and Lymphatics. 7, 1, Oct 2018). doi:https://doi.org/10.4081/vl.2018.7513. 

12. Petronio AS, Bellini F, De Carlo M (2010) Rheolytic thrombectomy: any role left? Interv Cardiol 

2(1):57–65. 

13. Massi I, Zamboni P. What are the ideal characteristics of a venous stent? Veins and Lymphatics, 

10(1), Jun 2021. https://doi.org/10.4081/vl.2021.9739 

14. Jayaraj A, Raju S. Stenting for obstructive iliac vein lesions. Veins and Lymphatics, 6(1), Aug 

2017. https://doi.org/10.4081/vl.2017.6855 

15. Edwards RD, Jackson JE. Case report: superior vena caval obstruction treated by thrombolysis, 

mechanical thrombectomy and metallic stents. Clin Radiol. 1993 Sep;48(3):215-7. doi: 

10.1016/s0009-9260(05)80288-0. PMID: 8403773. 

16. Jean-Baptiste R, Williams DM, Gemmete JJ. Successful treatment of superior vena cava rupture 

with placement of a covered stent: a report of two cases. Cardiovasc Intervent Radiol. 2011 

Jun;34(3):667-71. doi: 10.1007/s00270-011-0128-8. PMID: 21394562. 

17. Gwon DI, Ko GY, Kim JH, Shin JH, Yoon HK, Sung KB. Malignant superior vena cava 

syndrome: a comparative cohort study of treatment with covered stents versus uncovered stents. 

https://doi.org/10.4081/vl.2021.9739
https://doi.org/10.4081/vl.2017.6855


Early Access  Veins and Lymphatics  
Case Report 

 

13 
The publisher is not responsible for the content or functionality of any supporting information supplied by the authors. 

Any queries should be directed to the corresponding author for the article. 

 

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their 

affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in 

this article or claim that may be made by its manufacturer is not guaranteed or endorsed by the publisher. 

Radiology. 2013 Mar;266(3):979-87. doi: 10.1148/radiol.12120517. Epub 2012 Dec 18. PMID: 

23249571. 

  



Early Access  Veins and Lymphatics  
Case Report 

 

14 
The publisher is not responsible for the content or functionality of any supporting information supplied by the authors. 

Any queries should be directed to the corresponding author for the article. 

 

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their 

affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in 

this article or claim that may be made by its manufacturer is not guaranteed or endorsed by the publisher. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Preoperative CT showed complete right subclavian vein, brachiocephalic venous trunk and 

superior vena cava thrombosis. 
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Figure 2. All procedural steps. Step 1. Complete SVC occlusion. Step 2. Residual SVC stenosis after 

rheolytic trombectomy. Step 3. Advanta V12TM covered balloon-stent positioning. Step 4. Advanta 

V12TM deployment. Step 5. Final procedure phlebography. 


