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Retrievable Inferior
Vena Cava Filter Update

Current indications for temporary filter placement, as well as the techniques

and possible complications of removal.

BY RAMSEY AL-HAKIM, MD, AND JUSTIN McWILLIAMS, MD

enous thromboembolism, including deep vein
thrombosis (DVT) and subsequent pulmonary
embolism (PE), is a considerable source of morbid-
ity and mortality in the general population. While
anticoagulation remains the first-line treatment of venous
thromboembolism, inferior vena cava (IVC) filters are an
alternative option for prevention of primary or recurrent
PE in patients with contraindications to anticoagulation
or those who have failed anticoagulation. Retrievable IVC
filters have been in use in clinical practice since 2003-2004,
when the FDA first drafted regulations regarding their use.
Initial prospective studies demonstrated no increased com-
plication rate of retrievable filters compared to permanent
filters. While permanent filters could be considered for
patients with limited life expectancy, it has been our experi-
ence to place only retrievable filters regardless of indication
for the rare case where a filter with a permanent indication
requires retrieval or replacement (eg, filter complication). It
is important to understand that retrievable filters are not
temporary and can be placed for permanent indications.
Because of this, the placement of retrievable filters has
vastly outnumbered the placement of permanent filters in
recent years and thus is the focus of this article.

INDICATIONS FOR IVC FILTER PLACEMENT
At our institution, we rely on the 2006 Society of
Interventional Radiology (SIR) consensus guidelines for
absolute, relative, and prophylactic indications for IVC fil-
ter placement.! The American College of Chest Physicians
(ACCP) guidelines recommend IVC filter placement for
patients with proximal DVT or PE and a contraindication
to anticoagulation but do not recommend for or against
relative or prophylactic indications as defined by the SIR
consensus guidelines.2 The use of prophylactic IVC filters
is particularly controversial; this was recently reviewed by
Harvey et al.3 Venous thromboembolic disease is a com-
mon complication associated with major trauma patients

Special attention should be paid to
prophylactic filters placed in trauma
patients, a situation in which the
filter can typically be removed with-
in a relatively short time interval as
patients begin to ambulate or are
transitioned to anticoagulation.

with an incidence estimated at 60%, and PE is the most
common cause of death in patients surviving the initial
injury.>*> Meta-analyses have demonstrated a decreased
incidence of PE with the use of IVC filters in this patient
population.>® Some investigators have recommended
bedside filter placement under ultrasound guidance to
facilitate early placement, which is important given that
70% of posttraumatic pulmonary emboli occur within the
first week, and some as early as 24 hours posttrauma.>®
Prophylactic IVC filters, primarily for trauma patients,
have become increasingly common and represented 29%
of filters placed at our institution over the past 10 years,
compared to absolute and relative indications in 64.1%
and 6.9% of patients, respectively. Until more conclusive
data are available, we plan to continue to follow the SIR
consensus guidelines for filter placement indications, with
the caveat of filter retrieval as early as clinically indicated, as
discussed in this article.

INDICATIONS FOR IVC FILTER RETRIEVAL

In general, all patients with retrievable IVC filters
should have the filter retrieved as soon as the clinical
indication for placement is no longer present, ideally
within 30 days of placement (see the IVC Filter Retrieval-
Assistance Programs sidebar). For patients who have a
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Figure 1. Single-center experience of IVC filter retrieval attempt rates by year demonstrates a significant linearly upward trend

(P <.01) with a peak retrieval attempt rate of 40.2% in 2012.

filter placed for temporary inability to be anticoagulated
(eg, surgery), the filter should be removed as soon as the
patient is therapeutically anticoagulated. For prophy-
lactic indications, the filter should be removed as soon
as the patient’s risk of DVT is no longer significantly
increased (ie, the patient is ambulating). Special atten-
tion should be paid to prophylactic filters placed in
trauma patients, a situation in which the filter can typi-
cally be removed within a relatively short time interval as
patients begin to ambulate or are transitioned to antico-
agulation.™

Indwelling filters that are no longer indicated should
be promptly retrieved for several reasons. Most impor-
tantly, there are several reported long-term IVC filter
complications, such as IVC thrombosis, IVC penetration,
chronic abdominal pain, and duodenal perforation."
Also, failure of routine removal techniques has been
shown to increase with dwell time, and use of advanced
techniques has been shown to significantly increase the
retrieval complication rate." Clearly, a patient should
not be subjected to these unnecessary risks if there is no
continued benefit of the IVC filter. The responsibility to
retrieve filters ultimately falls upon the interventionist,
which has led to the development and adoption of vari-
ous registries that have successfully increased the retriev-
al rate in many institutions.’ At our own institution, we
have significantly increased our filter retrieval attempt
rate linearly over a 10-year period (P < .01), with a peak
retrieval attempt rate of 40.2% in 2012 (Figure 1).
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Recognition of the dangers of long-term IVC filters
has led interventional radiologists to attempt retrieval
of IVC filters with prolonged dwell times, particularly
in younger patients. Angel et al, in a systematic review
of 1,715 removed filters, reported an average time to
retrieval of 72 days; successful retrieval up to 3,006 days
has been reported in the literature.""'* However, the suc-
cess of retrieval attempts has been shown to decrease
with prolonged dwell times, which further highlights the
importance of frequent follow-up for reassessment of risk
and consideration of filter retrieval as early as possible.™®

Although most IVC filters remain asymptomatic, symp-
tomatic filter strut penetration can occur and is a further
indication for filter removal. We presented our results
from a retrospective analysis at the SIR 2014 Annual
Scientific Meeting in San Diego, California. We graded
IVC filter penetration on preretrieval CT in 49 patients
according to increasing depth of strut penetration (grade
0-2) and evidence of contact with adjacent structures
(grade 3)."” There were four patients with symptoms that
could potentially be explained by filter penetration (3
with abdominal pain and 1 with back pain) and were not
consistent with an alternative clinical diagnosis. All four
of these patients had grade 3 penetration, fat stranding
associated with the penetrating struts (which was not pres-
ent in remaining 45 patients), and complete alleviation of
symptom:s after filter retrieval. We concluded that patients
with high-grade filter strut penetration and associated
symptoms not consistent with an alternative diagnosis have
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Figure 2. Antegrade wire loop and snare technique with Glidewire (arrowhead) and reverse curve catheter (arrow) coursing
between filter struts and externalized through sheath (A). Retrograde wire loop and snare technique with Glidewire (arrow)
coursing cranially to filter struts (arrowheads) and tension applied caudally to assist release of deeply penetrating filter struts
(B). Balloon displacement technique with 14- X 40-mm Atlas (Bard Peripheral Vascular) balloon-displacing penetrating filter
strut (arrowhead) (C). Endobronchial forceps firmly grasping an embedded filter hook (D).

a high likelihood of symptom alleviation after filter retrieval,
particularly when there is evidence of fat stranding on prer-
etrieval CT.

TECHNIQUES FOR IVC FILTER RETRIEVAL

Although a majority of filters can be removed without
difficulty, there are several factors that increase the risk of
routine filter retrieval failure, including embedded hook,
severe tilt, significant filter thrombus, caval occlusion, and
filter strut penetration into the caval wall, which has been
seen with all filter types. Multiple studies have described
various advanced techniques for retrieval of these difficult
IVC filters, including lliescu et al, who performed a thor-
ough review of advanced techniques.’®* Case examples
of some of the useful techniques are shown in Figure 2,
including loop snare, balloon displacement, and endo-
myocardial/endobronchial forceps dissection techniques.
Review of our 10-year institutional IVC filter retrieval expe-
rience demonstrated that an algorithmic approach to IVC
filter retrieval using advanced techniques in cases where
routine technique has failed resulted in an overall filter
retrieval rate of 98.2%.
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More recently, we have reported our success with
a modified loop snare technique, which we call the
Hangman technique?’ The Hangman technique uses
a 5-F reverse curve catheter (SOS Omni Catheter;
AngioDynamics) and Glidewire (Terumo Interventional
Systems) to create a wire loop between the filter neck
and IVC wall (hence the name “Hangman”), as opposed
to between the filter legs, for release of the embedded
filter hook (Figure 3). The Hangman technique was
attempted in 11 cases, which were all complicated by
severe tilt (mean tilt, 13.3° + 3.9°) and presence of an
embedded hook (mean dwell time, 194.5 days). The
retrieval success rate of this technique was 81.8% (9/11),
with no associated complications.

Although techniques vary based on the specific situation,
we usually first attempt routine retrieval using a loop snare,
sometimes using several telescoping sheaths to increase
longitudinal rigidity and prevent buckling as the sheath is
passed over the filter. If the hook cannot be engaged by the
snare, a shaped guide catheter can be used to help direct
the snare toward the hook. If this fails, we usually proceed
directly to the Hangman technique and resort to the loop
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IVC FILTER RETRIEVAL-ASSISTANCE PROGRAMS

VCF TRACK APP
Cook Medical
Search “VCF Track” in the iPad iTunes store
VCF Track is an organizational tool that manages
key information about filters, recipients, manufacturer
brands, implant dates, and
referral physicians. It will ks
even send you reminders
when patients’ intended
follow-up dates have passed.
You can track any filter
brand, and no information
leaves your device. The free
app is available only in the
iTunes store and works only
on iPads.
VCF Track allows you to:
- Directly input filter infor-
mation
- View current and archived
information at any time
- Create and monitor - Boac ST
reminders for patient : V
follow-up
- Have case information at your fingertips, including
the type of filter used in each case
- Search patient case information quickly
- Receive notifications for patient contact
- Write notes to yourself
- Alter notification dates
-+ Maintain patient contact history in one place
- Archive patient cases

In May of this year, the US Food and Drug Administration updated their August 2010 Initial Communication on
the necessity of timely retrieval of IVC filters. With reports of device migration, filter fracture, and embolization, there
is a strong recommendation to remove filters as soon as protection from pulmonary embolism is no longer needed.

As a response to this ongoing push, two industry-sponsored programs were started to aid in the reminder to phy-
sicians and patients about appropriate follow-up and retrieval.

BARD REACH PROGRAM
Bard Peripheral Vascular
www.bardreach.com
The Bard REACH program is an initiative designed to
help physicians track and contact their Bard Optional

vena cava filter patients
o The practice logs in at
and bring them back N wﬁmﬁf’%

. andinputs paert
to the practice for @J’\: =) Enroliment lmorarbe
fOHOW’Up. BARD® optional filter.

When a physician
o The Patient Support
registers for the free Representtie makes
an introductory call
Bard REACH program, (@ e Dhoam
5 AV
he or she receives 2 Dl
ltation and
access to a secure web e i el
portal and the services
| ] The Patient Support
of professional patient it i
Support representa- (g ~ 2;&:;;%
. sl le an a
tives. The represen- ) kowp e
tatives contact the potentalfitrretieal.
patients and encour-
D The Pati ds
age them to return A0 Jea
o Retrieval  ;ppoiniment with
for initial follow-up or his o e physcan

retrieval.

In order to use this service, complete a one-time
online registration and agree to the terms that allow
McKesson, a third-party patient outreach group, to con-
tact patients on your behalf.

After implanting a Bard Optional vena cava filter,
enroll the patient using the secure web portal. A
McKesson patient support representative contacts
the patient on your behalf, encouraging him or her to
schedule and attend a follow-up consult.

snare technique or endobronchial forceps only for filters
failing these measures.

COMPLICATIONS ASSOCIATED WITH
FILTER RETRIEVAL

While the available advanced techniques are very suc-
cessful, interventionists should be aware of reported
complications of filter retrieval, including IVC dissection,
IVC intussusception, IVC thrombus/stenosis, filter frac-
ture with embedded strut, IVC injury with hemorrhage,
and vascular injury from complicated venous access. Our
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10-year experience of 231 filter retrieval attempts dem-
onstrated an overall filter retrieval complication rate of
1.7%, with a significantly higher complication rate associ-
ated with the use of advanced techniques compared to
routine technique (5.3% vs 0.4%; P < .05)."? Overall, these
reported complication rates of filter retrieval, even with
fairly prolonged dwell times, compare favorably with the
risk of leaving the filter in place long term.

In our experience, an interventionist cannot be
overprepared in anticipation of retrieving an IVC filter.
Significantly prolonged dwell times, as well as several
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Figure 3. Schematic of an IVC filter with lateral tilt and
embedded hook due to a fibrous capsule (gray shading). The
standard loop snare technique (A) utilizes a wire between the
filter struts, while the Hangman technique (B) is accomplished
by passing the wire between the filter neck and IVC wall just
inferior to the embedded hook. Adapted and printed from
Al-Hakim R, et al. The Hangman technique: a modified loop
snare technique for the retrieval of inferior vena cava filters
with embedded hook. J Vasc Interv Radiol. In press. © 2014,
with permission from Elsevier.?!

imaging predictors on preretrieval CT, can strongly pre-
dict the failure of routine technique.’ While we do not
routinely perform preretrieval CT on all patients, the
potential risk and benefit of a preretrieval CT should

be considered for any patient presenting for IVC filter
retrieval, particularly those with dwell times > 180 days
where the odds ratio of complicated retrieval is > 2.
Preretrieval CT can provide information on tilt, migra-
tion, strut penetration, and most importantly, embed-
ded hook. A priori knowledge of the presence of features
predicting a high likelihood of advanced filter retrieval
allows proper patient counseling on procedural risks,
preparation for prolonged procedural time, and schedul-
ing of patients with anesthesia in selected situations.

CONCLUSION

IVC filters can be placed for absolute, relative, or pro-
phylactic indications in selected patients. Although con-
troversial at this time, we adhere to the 2006 SIR consensus
guidelines for absolute, relative, and prophylactic indications
until more conclusive data are available. However, it is the
responsibility of the interventionist to ensure timely retrieval
of IVC filters when no longer clinically indicated, ideally
within 30 days if clinically feasible, to reduce long-term
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complications and minimize the risk of retrieval-associated
complications. Implementation of registries has been shown
to increase filter retrieval rate and is highly recommended.
Knowledge of the dwell time and the potential for dif-
ficult retrieval are important when considering IVC filter
retrieval and counseling patients. Preretrieval CT has been
shown to identify factors that predict a high probability of
failure of routine technique and should be considered for
filters with a dwell time > 180 days. Several safe and effec-
tive techniques have been described for removal of filters
that fail routine retrieval technique. Although advanced
retrieval techniques have been associated with higher com-
plication rates, advanced retrieval may be preferable to the
risks associated with leaving a filter in place permanently. m
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