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Vena Cava Filter 



Venous thromboembolism (VTE) and  
Pulmonary thromboembolism (PTE) 

• 2 points on the spectrum of a single disease process 
• VTE  

– Common, reported incidence 422/100000 
– If left untreated  40% pulmonary embolism 

• PTE  
– Mortality without treatment :  30% 
– Most of the deaths within first hours 
– Mortality with treatment :  2 – 8 % 

• First – line treatment  anticoagulation 
– Treatment failure 
– Contraindication to anticoagulation 
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Indications 

• Controversies among guidelines 

• Common consensus  

– Acute VTE and  

• contraindication to anticoagulation 
– 38-77% of patients undergoing IVC filter placement. 

• complication or failure in anticoagulation therapy 

4 



Contraindications to anticoagulation  

• Hemorrhagic stroke 
• Recent neurosurgical procedures or other major surgery 
• Major or multiple trauma 
• Active internal bleeding (eg, upper or lower gastrointestinal 

bleeding, hematuria, hemobilia) 
• Intracranial neoplasm 
• Bleeding diathesis (eg, secondary thrombocytopenia, 

idiopathic thrombocytopenic purpura, hemophilia) 
• Pregnancy 
• Unsteady gait or tendency to fall (as seen in patients with 

previous stroke, Parkinson disease) 
• Poor patient compliance with medications 
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Relative Indications 

• represents patients who could benefit from an 
IVC filter, but may be just fine without one as 
well. 

• Proven VTE: High risk of contraindication or 
complication to arise during anticoagulation 
therapy 

• Large, free-floating proximal DVT's 
• Poor Compliance: INR levels are not stable, not 

taking medicine as directed 
• Thrombolysis: Iliocaval DVT's, which are emboli 

in the Illiac region 
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a few relative contraindications 

• those receiving therapeutic anticoagulants,  

• those with thrombus between the venous 
access site and expected deployment site, and  

• patients expected to undergo magnetic 
resonance imaging (MRI) after filter 
placement. 
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Permanent or Retrievable 

• Short Term Risk of PE/Short Term 
contraindication of anticoagulation: Usually 
merits a retrievable filter  

• Uncertain Risk of PE and/or lack of control 
for anticoagulation: Usually results in 
permanent filters for long term management  

• Long Term Risk of PE/Recurrent PE/Recurrent 
DVT: Permanent Filter 
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Filter Size Access site 
IVC 

diameter 
MR-

comp 

1. Bird's Nest 14 F 
Femoral / 

Juguler ≤40 mm Yes (?) 

2. Greenfield (Stainless-steel) 29.5 F 
Femoral / 

Juguler ≤28 mm No 

3. Greenfield (Titanium) 14.3 F 
Femoral / 

Juguler ≤28 mm Yes 

4. Greenfield  
(Stainless-steel over-the-wire) 15 F 

Femoral / 
Juguler ≤28 mm Yes  

5. VenaTech (-LGM) 14.6 F 
Femoral / 

Juguler ≤28 mm Yes 

6. Simon Nitinol 9 F 
Femoral / 

Juguler ≤28 mm Yes 

7. TrapEase 8 F 
Femoral / 

Juguler ≤30 mm Yes 

8. Günther Tulip 12 F 
Femoral / 

Juguler ≤30 mm Yes 
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Greenfield Filter 

 First commercially available 

filter  
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Bird’s Nest Filter 

 In patients with large 

IVC. 

 Compatible with tortuos 

venous anatomy 
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Simon Nitinol Filter 

 <27°C straight and flexibl,  

 37°C, designed shape 
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Trap Ease Filter 

 Small guide catheter 
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Günther Tulip Filter 

 Suitable for 

prophylactic usage 

 retrievable 
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Safe? 

• Complications of access site 

– Pneumothorax (incidence very low with 
ultrasonographic guidance) 

– Access site thrombosis (2%) 

– Persistent bleeding from insertion site 

– Pulmonary embolism (PE) (if passage was through 
a thrombosed vein) 
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Complications related to filter 

• IVC trauma / thrombosis / obstruction 

• Penetration of the caval wall by the filter legs 
(may rarely lead to retroperitoneal hematoma or 
bowel injury) 

• Filter migration (< 1%; may be caused by trapped 
guidewires) 

• Filter fracture (< 1%) 

• Filter infection (< 1%) 

• Caval thrombosis (5%) 

• Death (30-d mortality, < 1%) 
18 



Anticoagulation after placement? 

• Should anticoagulant therapy be utilized after 
filter placement? 

• Protects pulmonary bed 

• Thrombotic predisposition is not decreased 

• Small thrombi 

• IVC thrombosis / insert site thrombosis 
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PTE Prophylaxis 
• Advocated as a means of preventing PE in 

patients at high risk for thromboembolic events. 

• Patients with DVT who are about to undergo 
surgery (lower-extremity orthopedic surgery, 
major abdominal surgery, neurosurgery) 

• Patients with chronic pulmonary hypertension 
and a marginal cardiopulmonary reserve 

• Patients with cancer 

• Some major trauma patients 

• Temporary filters with pharmocologic and 
pharmocomechanical thromblysis of DVT 
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Surgical pulmonary embolectomy 
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Free-floating DVT 
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Trauma patients 

• severe head injury with prolonged ventilator 
dependence, 

• major abdominal or pelvic penetrating venous 
injury,  

• spinal cord injury with or without paralysis, 

• severe head injury with multiple lower-
extremity fractures, and  

• pelvic fracture with or without lower-
extremity fractures 
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Spine surgery 
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Cancer patients 

• Caval thrombosis risk ↑ 

• Bleeding risk ↑ 

• Not cost-effective 
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Take home message 

• Increased used of filters is not supported by 
high-quality evidence. 

• In venous thromboembolic disease when a 
patient is not a candidate for anticoagulant 
therapy or has failed anticoagulation 

• Prophylactic filter replacement is an option for 
selected patients at high risk for venous 
tromboembolism  
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