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Treatment Options For Venous 
Thoracic Outlet Syndrome In 

Dialysis Patients
VEITH 2024 (7 min)

CV-QED
Disclosures
• Specific Disclosures
–None

•General Disclosures
–None

CV-QED

Central Venous Stenotic Disease

• 7-40% of patients needing a central venous catheter for 
dialysis  
• 19-41% of hemodialysis patients who have had a prior 

central venous catheter 
• Half of these patients will be asymptomatic before placement of 

an ipsilateral arteriovenous access site
• True incidence of vTOS in HD is not known
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Thoracic Central Venous Obstructions
• Type 1: obstruction of right internal 

jugular (RIJ) vein with or without 
obstruction of left internal jugular or one 
subclavian vein;

• Type 2: obstruction of RIJ with extension 
into the brachiocephalic vein; 

• Type 3: obstruction of bilateral 
brachiocephalic veins with involvement of 
cephalic superior vena cava; 

• Type 4: obstruction of the entire superior 
vena cava preventing flow to right atrium.
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vTOS pathophysiology to consider

• Intrinsic Injury
• Luminal 
• Mural

• Extrinsic Injury
• Bone
• Soft Tissue

• Iatrogenic Injury
• Post intervention remodeling /inflammation
• Endotrash

• Compensatory issues
• Collaterals
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Acute Venous TOS

Symptomatic - MildAsymptomatic Symptomatic – Moderate to Severe

Anticoagulation

Percutaneous Declotting

Anticoagulation

Evidence of compression

Surgical Decompression

YES

No Evidence of 
compression

Conservative Therapy

Percutaneous TherapyOpen Venous repair/bypass

NO

Persistent 
Symptoms Recannulization

Residual 
Disease

YES

NO

Open Thrombectomy
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Presentation

• Symptoms
• Arm Swelling
• Reduced ROM
• Pain

• Function
• Dysfunctional hemodialysis
• High venous pressures
• Increased Bleeding
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Imaging
Chest X-Ray

Duplex imaging / Flow assessment

Cross-sectional imaging

Static and Dynamic Venography

Intravascular ultrasound
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Decision Making

• Presentation
• Dialysis History

• Is the current access viable?
• What access real estate is left?
• What were the prior interventions?
• Is PD still an option?

• Physiological Risk
• Comorbidities
• Frailty
• Longevity

Central Venous  Stenosis due to TOS

Assessment of Flow

Viable autologous Access

Low Frailty
Few Comorbidities

High Frailty
Multiple Comorbidities

>1.5/min <1.5/min

Diseased autologous Access

Symptomatic Asymptomatic

No action

Ligation

First rib Resection Medial Claviculectomy

Flow Reduction

Open/Endovascular

Jugular BypassAsymptomatic Symptomatic

No action Asymptomatic

No actionSymptomatic
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Interventions

•Flow reduction Techniques
•Endovascular interventions
•Catheter-based interventions
•Subclavian vein Reconstruction or Bypass 
•Decompression Techniques
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Flow reduction Techniques
•Flow reduction Techniques

• Banding
• Plication
• Interposition grafting
• Proximalization
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Endovascular interventions

•Endovascular interventions
• Primary

• PTA
• Secondary (after decompression)

• Covered Stenting
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Catheter-based interventions

•HERO
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Decompression Techniques

•  Decompression Techniques
• Anterior Approach
• Medial Claviculectomy
• Trans-axillary Approach
• Robotic Trans-thoracic

•Secondary Venous interventions
• PTA and Stent
• PTA and Covered Stenting
• Reconstruction
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Subclavian vein Reconstruction or Bypass

•Subclavian vein Reconstruction or Bypass
• Bypass

• Internal jugular
• Right atrium

• Reconstruction with First Rib Resection 
• Bypass

• Autologous
• Allograft
• Prosthetic

• Patch
• IJV Turndown
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