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GOALS AND OBJECTIVES

o Timing
o Anticoagulation
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o Background
o Indications
o Clinical evaluation
o Pre-procedural imaging

o Post-procedural care
o Technical successes
o Clinical outcomes
o Stent patencies

o Equipment
o Reconstruction steps
o Unique scenarios



BACKGROUND
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o 60% malignant
o 40% benign

o Endovascular reconstruction
o External beam radiotherapy
o Systemic chemotherapy

o Unilateral bare metal 
reconstructions

o Stent-grafts
o Superior patency
o Prevent extravascular leakage, 

hyperplasia, and tumor ingrowth

o Bilateral reconstructions
o Mimic normal anatomy
o Maximize access



INDICATIONS
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Post-thrombotic 
syndromes

Reduction in 
quality of life

Superior vena cava 
syndromes

Recurrent deep 
venous thromboses

Restriction of 
normal activities



CLINICAL EVALUATION
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o Time course of symptoms
o Functional impairments

o Comorbidities o Anticoagulation status

o Complete blood counts
o Basic metabolic panels
o Coagulation studies

o Prior medical and surgical 
interventions



PRE-PROCEDURAL IMAGING

o Venous duplex 
ultrasounds
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o Plain films

o Magnetic resonance 
venography (MRV)

o Computed tomography 
venography (CTV)



TIMING
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Acute occlusions
< 2-weeks

Chronic occlusions
> 6-weeks



PRE-PROCEDURE ANTICOAGULATION
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Enoxaparin
Continue

Warfarin
Clopidogrel

3-5-days

Aspirin
Continue

Heparin
Continue

Fondaparinux
Rivaroxaban

Apixaban
Continue



EQUIPMENT
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o Ultrasound
o Intravascular ultrasound

o Micropuncture set
o 6-10-French sheaths

o Flush catheters
o Hydrophilic catheters
o TriForce crossing set
o Hydrophilic guidewires
o Steel reinforced guidewires

o 4-16-mm high-pressure balloons
o 12-20-mm Abre stents
o 12-20-mm Cook Zilver Vena stents
o 8-11-mm VBX stent-grafts

o BRK trans-septal
o Rösch-Uchida transjugular
o AMPLATZER vascular plugs



ANESTHESIA
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Moderate sedation General anesthesia



VASCULAR ACCESS

o Common femoral veins
o Great saphenous veins

01 02
o Internal jugular veins
o External jugular veins
o Brachial veins



BLUNT ENDOLUMINAL RECANALIZATION



SHARP EXTRALUMINAL RECANALIZATION



THROMBECTOMY
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o EkoSonic endovascular
o UniFuse
o Cragg-McNamara

o Arrow-Trerotola
o Cleaner 15/XT

o Indigo aspiration

o AngioVac system
o FlowTriever thrombectomy
o ClotTriever thrombectomy

o AngioJet rheolytic



RESTORATION OF LUMEN

o Superior vena cava
o 16-20-mm
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o Contrast venography
o Intravascular ultrasound

o Brachiocephalocaval
o 12-14-mm



CHEST AND PERICARDIAL DRAINS
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Chest prepared Pericardial drainCardiac anesthesia

Transthoracic 
echocardiography

Chest tube



POST-PROCEDURE ANTICOAGULATION

21 3

Enoxaparin 1 mg/kg

Aspirin 81 mg Novel oral anticoagulant



OUTCOMES

o Clinical successes 
o 96.4%
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o Technical successes
o 96.4%

o Adverse events
o 14.3%



RECONSTRUCTION PATENCIES

o Primary-assisted
o 92.7%; 88.8%; 

88.8%
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o Primary
o 81.7%; 77.8%; 71.8% 

o Secondary
o 100%; 100%; 100%



CLINICAL CASES



SUPERIOR VENA CAVA CASES

CASE 1



SUPERIOR VENA CAVA CASE 1

History of metastatic papillary thyroid cancer with swelling and plethora of 
neck and face for 17 days. Computed tomographic venography of the chest 
demonstrated mediastinal lymphadenopathy with thrombotic occlusion of the 
superior vena cava.



SUPERIOR VENA CAVA CASE 1



SUPERIOR VENA CAVA CASE 1



SUPERIOR VENA CAVA CASE 1



SUPERIOR VENA CAVA CASE 1



SUPERIOR VENA CAVA CASE 1



SUPERIOR VENA CAVA CASE 1



SUPERIOR VENA CAVA CASE 1



SUPERIOR VENA CAVA CASE 1



SUPERIOR VENA CAVA CASES

CASE 2



SUPERIOR VENA CAVA CASE 2

History of metastatic carcinoma of unknown origin with right, great than left, 
facial and upper extremity swelling for >40 days. Computed tomographic 
venography of the chest showed a large right upper lobe mass with extrinsic 
compression and (malignant) invasion of the superior vena cava.



SUPERIOR VENA CAVA CASE 2



SUPERIOR VENA CAVA CASE 2



SUPERIOR VENA CAVA CASE 2



SUPERIOR VENA CAVA CASE 2



SUPERIOR VENA CAVA CASE 2



SUPERIOR VENA CAVA CASE 2



SUPERIOR VENA CAVA CASE 2



SUPERIOR VENA CAVA CASE 2



VENOUS BYPASS CASE 1

CASE 3



VENOUS BYPASS CASE 1

History of diabetes and end-stage renal disease with right brachial-to-axillary 
graft with axillosubclavian thrombosis, arm and facial swelling, and failed 
endovascular and open recanalizations.



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



VENOVENOUS BI-BYPASS



CONCLUSIONS

o Timing
o Anticoagulation

01 02

04 03

o Background
o Indications
o Clinical evaluation
o Pre-procedural imaging

o Post-procedural care
o Technical successes
o Clinical outcomes
o Stent patencies

o Equipment
o Reconstruction steps
o Unique scenarios
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