Guideline for Inferior Vena Cava Filters

Summary:

The treatment of choice for venous thromboembolism (VTE) is anticoagulant therapy. Inferior vena caval (IVC) filters are reserved for those patients who fail anticoagulant therapy, or have a complication or contraindication to anticoagulant therapy. The indications for IVC filter placement, the selection of a filter type, and the management after filter insertion are all very controversial issues because there is little prospectively derived data and only a single randomized clinical trial has been conducted in this area.
Introduction:

Limited evidence suggests that IVC filters temporarily prevent PE in high risk patients destined to have PE.  The routine placement of IVC filters in addition to anticoagulation in patients with documented DVT was investigated by Decousus et al in a randomized trial.  This study revealed that the use of a permanent filter in addition to heparin therapy significantly decreased the occurrence of PE within the first 12 days compared to those without a filter. However, no effect was observed on either immediate or long-term mortality, and by 2 years, the initial benefit seen in the group of patients with filters was offset by a significant increase in the rate of recurrent DVT.  Importantly, an eight year follow up of the patients demonstrated a PE rate of 6.2% in the filter group highlighting the fact that IVCF are not 100% preventative.
Again, unlike anticoagulant therapy, IVC filters have no effect on the prevention of DVT, nor do they prevent extension of existing DVT, recurrence of DVT, and postphlebitic syndrome.  In a study from France, 30 patients with early IVC filter thrombosis (within 6 months of placement) were described.  A thrombus above the filter and pulmonary embolism was found in 10 patients (33%).  This phenomenon appears to be due to intracaval extension of deep vein thrombosis, and emphasizes the need for appropriate anticoagulation. In the case of temporary contraindication to anticoagulation at the time of the filter placement, anticoagulant should be reassessed later. 
Indications for IVC filters:
Absolute indications for IVC filter insertion include:
· Presence of a recent proximal DVT plus a contraindication to therapeutic anticoagulation
· Current absolute contraindications to early initiation of LMWH prophylaxis include the following:
· Intracranial hemorrhage
· Incomplete spinal cord injury with associated peri-spinal hematomas
· Ongoing uncontrolled hemorrhage
· Uncorrected coagulopathy

· Intraventricular monitor or epidural catheter
· History of heparin induced thrombocytopenia (HIT)
· Platelet count < 50,000
· Need for major surgical procedure in next 2 weeks
· PE despite therapeutic anticoagulation
Patients in whom to consider IVC filter insertion include:
· Proximal free floating thrombus in IVC or iliofemoral vein

· 60% incidence of PE

· Patients with a known DVT that need major surgery

· Prophylaxis:

· High risk trauma patient populations

· Traumatic brain injury with GCS < 8

· Spinal cord injury with para or quadriplegia

· Pelvic fracture with long bone fracture

· Multiple long bone fractures

· High risk surgical patient populations

· Morbid obesity with major surgery

· Cancer with major surgery

· Limited cardiopulmonary reserve
Timing of IVCF Placement:
Reports exist of PE in the first 24-48 hours after injury and frequently being noted before 72 hours therefore this decision needs to be made early in the patients hospital stay to have the most effect.  Consideration should be given to placing an IVCF as soon as able (within 24 hours).
Types of IVC Filters:

Permanent Filters
	Device
	Size of
introducer*
	Insertion site 
(jugular/femoral)
	Comments

	Bird’s Nest
	14 Fr
	Either
(separate kits)
	not MRI compatible 

	Greenfield
	14 Fr
	Either
(separate kits)
	Less insertion control (all-or-none release); not MRI compatible

	Simon Nitinol
	9 Fr
	Either
(separate kits)
	MRI compatible

	TrapEase 
	8 Fr
	Either 
(1 kit for both)
	MRI compatible

	VenaTech
	14.6 Fr
	Either
(one kit)
	MRI-compatible


Optional Filters (retrievable or permanent) 
Well-founded concerns over the long-term complications of permanent IVC filters, particularly in younger patients in need of PE prophylaxis with a temporary contraindication to anticoagulation, has led to the development of retrievable filters. It is important to remember, however, that only 14-75% of temporary filters are retrieved therefore consider all risks and benefits before placing.
	Device
	Size of
introducer*
	Insertion site (jugular/femoral)
	Comments
	Complications*

	Gunther Tulip
	12 Fr
	Either (separate kits)
	Must be removed by day 21, 

MRI compatible

	Thrombus: 6%
Migration: 0
New PE: <1%
Caval Occ: 0

	OptEase
	8 Fr
	Either 
	Requires smaller guiding catheter (10F), 
MRI compatible
	Thrombus:4%

Migration:1.3%

New PE: <1%

Caval Occ: 1%

	Recovery Filter
	9 Fr
	Femoral
	Retrievable up to 150 days ;
 MRI compatible
	Thrombus: 46%

Migration: 0

New PE: 0

Caval Occ: 11%


*AAST multicenter study
Complications of IVC filters:

Despite continued improvement in filters and insertion methods, complications still occur (overall range, 7-17%).  Pneumothorax, hemorrhage, and vessel injury with insertion site thrombosis (2-28%) may result while obtaining vascular access. Filter misplacement(<1-9%), excessive tilt, and vascular injury have been reported with insertion. Attention to detail, proper use of guidewires, and preinsertion imaging are vital in preventing insertion-related complications as well. Long-term complications with permanent IVC filters occur in a minority of patients and include recurrent pulmonary embolus (6.1%), caval occlusion (4-8%), IVC penetration (<1-4%), filter embolization (2-5%), and filter migration(1-18%). Risks of temporary IVC filter are noted above.  But one must recall that most studies conclude that the majority of retrievable IVC filters never get removed.  Still, overall, the benefits of preventing pulmonary embolism far exceed the risks related to filter placement in properly selected patients.

Patient Selection for Removal:

The fundamental criterion for filter retrieval is an acceptably low risk of clinically significant PE.  Usually this occurs when the patient is being managed satisfactorily with anticoagulant therapy or has surpassed the period of risk for venous thromboembolism.  Patients with filters and VTE should be treated with anticoagulant therapy for 2-4 weeks prior to filter removal as symptomatic PE is most likely to occur within the first 2-3 weeks of therapy after an acute episode of VTE.  While the risk of retrieval failure increases with prolonged dwell time, the reported complication rate does not increase.

Recommendations:

· Prophylactic IVC filter: 
· Remove as soon as able to tolerate pharmacologic anticoagulation
· Assess DAILY
· Therapeutic IVC filter:
· Remove as soon as patient has received pharmacologic anticoagulation for 4 weeks

The following conditions should be met by all patients before removal of a filter:

· No indication for permanent IVC filter

· Hypercoagulable state

· Recurrent PE on anticoagulation

· Risk of clinically significant PE is acceptably low due to sustained primary treatment (therapy or prophylaxis) or a change of clinical status

· Patients must demonstrate ability to tolerate and sustain primary treatment  (pharmacologic anticoagulation)

· Patient will not return to high risk for PE in the near future

· Interruption of anticoagulation for surgery

· Patient desires filter removal

If all conditions met, patient should undergo a Bilateral Lower Extremity Venous Ultrasound to exclude DVT before IVCF removal.

· If positive for DVT, should be managed with primary therapy for VTE for 4 weeks before considering removal of IVCF
Anticoagulation in patients undergoing IVCF removal:

There is good evidence that pharmacologic anticoagulation during IVCF removal with either prophylactic or therapeutic dosing of LMWH or therapeutic warfarin does not lead to increased bleeding complications.

In a retrospective study of 65 patients receiving therapeutic anticoagulation at the time of IVCF removal, there were no minor or major bleeding complications at either the site of access or in the retroperitoneum.  Patients receiving warfarin had an average INR of 2.5 (range, 2-8) with a median duration of treatment 14 days (range, 2-122 days) and those receiving LMWH had a median duration of therapy of 14 days (range, 5-50 days).  Importantly, 33 filters were retrieved in patients with an INR [image: image1.png]


2.0 (including 15 patients with an INR > 2.5) without prophylactic measures. 
Management of Thrombus Discovered in the IVCF:

· Intra-filter thrombus noted at time of filter manipulation: 8.2-22%
· Minor thrombus (< 50% of filter volume)

· May remove safely

· Major thrombus (> 50% of filter volume)
· Convert to permanent filter
· Consider thrombolysis if no contraindication
· Restore filter patency
· Decrease risk of caval thrombosis
