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a b s t r a c t 

Emerging literature supports removal of chronic indwelling IVC filters when they are con- 

tributing to complications for a patient and are no longer indicated. We present an interest- 

ing case of an elderly patient who had a history of DVT and underwent spinal surgery, which 

required cessation of his anticoagulation and placement of an IVC filter pre-operatively. Ap- 

proximately 15 years later the patient presented to our institution with chronic occlusion 

of his IVC at the level of his filter which had never been removed, with bilateral lower ex- 

tremity DVT and symptoms of phlegmasia cerulea dolens. Despite a previous unsuccess- 

ful attempt at DVT thrombectomy at an outside institution, interventional radiology was 

consulted, and he subsequently underwent successful laser sheath assisted removal of his 

15-year-old permanent Greenfield filter with bilateral lower extremity DVT thrombectomy 

and venous stenting with significant improvement in his presenting symptoms. Clinical 

presentation, diagnostic workup, case findings, and outcomes are described. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Inferior vena cava (IVC) filters are placed to prevent throm-
bus embolization to the lungs from deep venous thromboses
(DVT) occurring in the lower extremity veins. IVC filters have
been in use since 1973 and can be categorized broadly into
those that are designed to be retrievable, versus those that are
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placed permanently. Permanent IVC filters are not designed
with any retrieval mechanism built into their inherent de-
sign. Despite the classification, however, there are reports of
successful removal of permanent IVC filters using advanced
retrieval techniques [1–4] . Indications for IVC filter retrieval
include but are not limited to successful initiation of phar-
macologic anticoagulation, clinically judged low risk of pul-
monary embolism (PE), filter thrombosis, filter fracture, filter
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Fig. 1 – Preprocedure coronal CT of the abdomen 

demonstrates Greenfield filter and occluded IVC below level 
of filter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

migration, and tilt, pain presumed to be due to the IVC filter,
and perforation of adjacent structures [ 3 ,5 ,6 ]. Retrieval should
ideally occur within 29-54 days after implantation [ 5 ,7 ,8 ]. We
report a case of a 76-year-old male who underwent success-
ful removal of an indwelling permanent infrarenal Greenfield
IVC filter with ileocaval stent reconstruction following filter
thrombosis and complete occlusion of the IVC and iliofemoral
venous system. 

Case report 

Our case describes a 76-year-old male with history of recur-
rent DVT’s on chronic anticoagulation therapy who had a per-
manent Greenfield IVC filter (Boston Scientific, Marlborough,
MA) placed approximately 15 years prior preoperatively for
spinal surgery. His filter was never removed after resuming his
anticoagulation following his successful surgery. 

The patient presented approximately 15 years later to an
outside facility after his chronic anticoagulation was discon-
tinued due to gastrointestinal hemorrhage with significant
bilateral lower extremity swelling. Computed tomography
venography (CTV) and ultrasound (US) were performed and
revealed extensive bilateral iliofemoral DVT with extension to
the level of the IVC filter ( Fig. 1 ). Vascular surgical consultation
was obtained, but due to his history of GI bleeding, thrombol-
ysis was not recommended, and mechanical thrombectomy
was not offered. On exam, the patient displayed symptoms of
phlegmasia cerulea dolens, including cyanosis of his feet, cu-
taneous coolness, and necrosis of several of the digits of his
lower extremities, and he was restarted on anticoagulation as
tolerated given his GI bleeding history. 

Two months later the patient re-presented and was ad-
mitted to a nearby facility for weakness and was found to
have a urinary tract infection. Given his history of chronic
lower extremity swelling, radiology was consulted for evalu-
ation of his chronic ileocaval DVT’s, and after work up the
decision was made to perform a mechanical thrombectomy.
Thrombectomy was performed of his bilateral lower extremi-
ties, iliac veins, and distal IVC to the level just below his IVC fil-
ter with Inari ClotTriever and FlowTriever devices (Inari Med-
ical, Irvine, CA) from bilateral popliteal approaches, however,
his IVC filter was found to be nearly completely thrombosed
despite attempts at re-cannalization ( Figs. 2A and B ). The facil-
ity at which he presented was unable to perform complex IVC
filter removal, so an outpatient referral was made to our fa-
cility for consideration of complex IVC filter retrieval. He was
started on low-dose rivaroxaban as anticoagulation and dis-
charged to home following treatment of his presenting uri-
nary tract infection with improvement in his lower extremity
swelling. The patient was then evaluated as an outpatient in
our interventional radiology (IR) clinic after discharge from the
outside facility and was scheduled for a complex IVC filter re-
trieval with anesthesia support. He described a significant re-
duction in his symptomatic lower extremity swelling follow-
ing his initial thrombectomy, despite residual thrombus in his
filter noted at the time of his thrombectomy. 

Prior to his scheduled IVC Filter retrieval, however, the pa-
tient was admitted to our institution due to significant recur-
rent bilateral lower extremity swelling and was again found
to have complete ileocaval thrombosis below the level of his
filter despite his outpatient anticoagulation therapy. Follow-
ing the IR team evaluation, the initial treatment considera-
tion was pharmacologic thrombolysis of both lower extremity
DVT’s and IVC filter with infusion catheters using intravenous
tPA, followed by IVC filter removal using advanced filter re-
moval techniques. 

The patient was brought to the IR suite and placed prone
on the fluoroscopic table. Moderate sedation was used during
the case for patient comfort. Ultrasound was used to access
the bilateral popliteal veins and 6F venous sheaths (Terumo,
Somerset, NJ) were placed bilaterally. Initially, a 5F Kumpe
catheter (AngioDynamics, Latham, NY) and 0.035 Glidewire
(Terumo, Somerset, NJ) were used to cross through the throm-
bosed right lower extremity deep veins from the popliteal ac-
cess into the IVC above the level of the Greenfield filter. Next,
working through the left popliteal venous sheath, a second
5F Kumpe catheter was used to cannulate the left lower ex-
tremity deep veins. Despite multiple attempts, the catheter
could not be advanced across the left common femoral vein
into the pelvis or IVC due to an encountered occlusion, with
some contrast extravasation noted at the site upon further
venography. Due to the concern for bleeding at this site during
planned tPA administration, the procedure was terminated,
and the wires, catheters, and bilateral sheaths were removed.
Pressure was held to achieve hemostasis. Given the unex-
pected finding of stricture and contrast extravasation dur-
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Fig. 2 – (A and B) Digital subtraction venography performed during mechanical thrombectomy shows persistent thrombus in 

the patient’s IVC filter despite attempts at removal using an Inari Flowtreiver device (A), and final pelvic venography 

following mechanical thrombectomy using the Clotreiver device from a unilateral approach over wire placed across the iliac 
vein confluence (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ing this initial procedure, the patient returned to his hospi-
tal room for further anticoagulation therapy with significant
lower extremity discomfort due to his persistent swelling. Af-
ter discussing the case further with the patient and his family,
the decision was made to re-attempt his case the following
day using advanced filter removal techniques, general anes-
thesia, and an additional attempt at performing mechanical
thrombectomy. 

The following morning, the patient returned to interven-
tional radiology and was placed supine on the fluoroscopic ta-
ble following induction of general anesthesia. Ultrasound was
used to access the right internal jugular vein and under flu-
oroscopic guidance an 18F sheath (Cook Medical, Blooming-
ton, IN) was advanced into the suprarenal IVC superior to the
Greenfield IVC filter ( Fig. 3 ). Working through the 18F sheath, a
16F CavaClear laser sheath (Philips, Cambridge, MA) and a 5F
loop snare (Merit, Salt Lake City, UT) were advanced. The loop
snare was used to grasp the cone of the filter ( Fig. 4A ) and the
laser sheath was advanced subsequently over the cone of the
filter ( Fig. 4B ). Gentle traction was then applied to the snare
and the laser sheath was activated. After serial activation of
the laser sheath, the sheath was eventually able to collapse
the filter away from the caval walls, and ultimately the fil-
ter was retrieved into and removed through the 18F sheath in
its entirety. Venography was then performed of the IVC which
was remarkable for complete thrombosis of the cava below the
level of the filter with no evidence of complications to suggest
IVC rupture or hemorrhage ( Fig. 5 ). 

Attention was then turned toward DVT thrombectomy. The
bilateral popliteal veins were accessed using ultrasound guid-
ance and 5F micropuncture sets. A 16F Inari sheath (Inari Med-
ical, Irvine, CA) was placed in the right popliteal vein and a 13F
Inari sheath (Inari Medical, Irvine, CA) in the left popliteal vein.
A 5F Kumpe catheter was then successfully advanced through
the right lower extremity deep venous system into the IVC
above the level of the chronic occlusion. An exchange length
of 0.035 Amplatz wire was advanced from the right popliteal
sheath and “flossed” out through the RIJV sheath creating a
through/through wire access. Multiple attempts were made
to cross the occluded left lower extremity deep venous system
with the Kumpe catheter but were unsuccessful due to the ap-
parent occlusion in the common femoral vein noted the day
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Fig. 3 – Prefilter removal DSA demonstrates occlusion of the 
infrarenal IVC below the level of the filter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

prior. Venography of the left lower extremity deep venous sys-
tem was remarkable for a large greater saphenous vein seen
draining freely into the left external iliac vein above the level
of the chronic occlusion. 

Mechanical thrombectomy of the IVC, right iliac system,
and right lower extremity deep veins was then performed
with an Inari ClotTriever device following balloon angioplasty
during which a large amount of chronic thrombus was re-
moved. Venography was then performed which revealed a
patent right lower extremity deep venous system, right iliac
venous system, and patent, though stenosed IVC. 

Given the failed attempts at passing a wire across the dis-
tal left common femoral occlusion, the Kumpe catheter was
advanced from the right jugular venous access site inferiorly
into the IVC. Using the Kumpe catheter and Glidewire, the left
common and external iliac veins were successfully crossed,
and the catheter was advanced readily into the patent greater
saphenous vein with ease. Follow-up venography revealed “in-
line” flow from the lower extremity via the greater saphenous
vein into the iliac venous system and IVC. 

Multiple Abre self-expanding venous stents (Medtronic,
Minneapolis, MN) were then placed from the infrarenal IVC
distally into the bilateral external iliac veins in a paired “dou-
ble barrel” fashion ( Fig. 6 ). The left external iliac limb was
extended into the left greater saphenous vein as this ap-
peared to be the dominant left leg venous outflow vessel. The
newly placed venous stents were then angioplastied to en-
sure good wall apposition. Post-stenting venography was then
completed and revealed robust inline flow from each lower
extremity (the left via the greater saphenous vein) ( Figs. 7A ,
B and 8A , B ). Given the results, the procedure was halted, and
the patient was then extubated and admitted to the ICU for
overnight monitoring. The next day, it was noted that his bi-
lateral leg swelling had significantly improved, and he was dis-
charged several days later to a skilled nursing facility for re-
habilitation due to his chronic debilitated state on full antico-
agulation and an antiplatelet regimen for his recently placed
stents. 

The patient returned to outpatient IR clinic 1 month fol-
lowing his procedure and was noted to be ambulating for the
first time in over 3 months with the assistance of a walker.
A CTV at that time revealed patent bilateral ileocaval stents,
with inline flow from both of his lower extremities, the left
via his greater saphenous vein. On exam, his bilateral lower
extremity swelling was markedly improved. 

Follow-up 

After the patient’s 1 month follow-up, he continued aggressive
physical therapy and returned home for his recovery. Inter-
ventional radiology followed the patient at the 3-month and
6-month intervals post-procedure. At both visits, the patient’s
strength continued to improve in addition to improvement
in the physical appearance of his bilateral lower extremities.
The patient remained on rivaroxaban and clopidogrel for 6
months postprocedure. At the 6-month mark, clopidogrel was
discontinued and he continues rivaroxaban for anticoagula-
tion. The patient now follows-up with the interventional radi-
ology clinic on an as-needed basis. 

Discussion 

Primary management of venous thromboembolism (VTE) is
anticoagulant therapy, assuming the patient can safely tol-
erate therapy [7] . Placement of an IVC filter is an alternative
method to prevent PE in patients with absolute contraindica-
tions to anticoagulation, which include but are not limited to
history of hemorrhagic stroke, major trauma, active hemor-
rhage, history of head injury within the prior 3 months, bleed-
ing diathesis, and recent brain or spinal surgery [ 8 ,9 ]. In the
case discussed, placement of an IVC filter was indicated due
to patients’ history of DVTs and high perioperative risk for de-
velopment of DVT. 

Since the introduction of IVC filters in 1967, many profes-
sional societies have published various guidelines for indi-
cations for placement of IVC filters. IVC filter placement is
not routine, but current indications per the American Col-
lege of Radiology (ACR) for placement in the setting of doc-
umented VTE include absolute contraindication to anticoag-
ulant therapy, failure of anticoagulation therapy, recurrent PE
despite adequate therapy, perioperatively when discontinua-
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Fig. 4 – (A and B) Capturing of the Greenfield IVC filter with an end snare with subsequent capturing of the filter using a 
laser sheath and 18F sheath. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tion of anticoagulation is necessary, free-floating iliofemoral
or IVC thrombus, and severe cardiopulmonary disease [10] . 

Although generally regarded as a safe procedure, IVC fil-
ter placement is associated with some risk of intraopera-
tive and postoperative complications. Intraoperative compli-
cations typically occur during vascular access, IVC filter de-
ployment, or due to operator error. The most common vascu-
lar access complications are bleeding and thrombosis at the
access site which occurs in 2%-35% of patients, with access
site thrombosis more commonly occurring in patients with
an underlying hypercoagulability [11] . Trauma may occur to
adjacent arteries during access for placement of an IVC filter,
which may result in arteriovenous fistula—a rare complica-
tion [12] . Complications associated with IVC filter deployment
include filter tilt during placement, filter migration, and in-
complete opening of the filter during placement [6] . Factors
that contribute to filter migration include under-sizing of the
filter for the size of the IVC and placement of central lines dur-
ing or after filter placement. Complications that arise due to
operator error include filter placement in nontarget veins, in-
complete opening of the filter, and inappropriate orientation
of the filter [6] . 

Postoperative complications are frequently discovered in-
cidentally and usually identified greater than 30 days after
placement [13] . IVC filter thrombosis, as discussed in this case,
can occur in 2%-30% of patients, [ 6 ,11 ,14 ] and this variation in
part may be due to differences in patient screening. In fact,
symptomatic IVC thrombosis occurs in up to 13% of patients
after 8 years of follow-up per the PRECIP (Prevention du Risque
d’Embolie Pulmonaire par Interruption Cave) study [15] . Sever-
ity of filter thrombosis can vary from clinically insignificant
clot isolated to the filter cone to extensive thrombosis of the
filter leading to lower extremity and complete caval occlu-
sion.[6] Hypercoagulability, intrinsic thrombogenicity of the
filter, and migration of a large extremity thrombus all may lead
to occlusion of the filter. Additionally, IVC filters intrinsically
increase the risk of DVTs, which is dependent upon the design
of the filter and duration of filter placement [13] . Fractures are
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Fig. 5 – Postfilter removal DSA demonstrates occlusion of 
the infra renal IVC additionally no evidence of extra 
luminal contrast to suggest complications of complex 

removal of Greenfield IVC filter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

also commonly observed in filters that have been in place for
more than 1 year, [16] and fragments potentially may migrate
centrally into the renal veins, cardiac, or pulmonary vascula-
ture. Additionally, filter struts can perforate into the peri-caval
space and adjacent structures such as the aorta, duodenum,
and lumbar spine which may lead to pain or other complica-
tions related to strut location [6] . In general, most identified
complications related to IVC filters are associated with those
that have been in place for a duration longer than the manu-
facturer’s recommended dwell time [17] . 

In 2010, the FDA issued a safety communication urging the
removal of retrievable filters in patients who were no longer
at risk for PE [18] . Additional indications for filter retrieval in-
clude those related to filter dwell time, the need for lifelong
anticoagulation in a patient with an indwelling filter, or when
the original indication for filter placement is no longer clin-
ically relevant, [ 3 ,6 ,19 ]. Traditional methods for retrieval in-
clude the use of loop snares to capture the cone of the fil-
ter with subsequent re-sheathing and removal of the filter.
Advanced techniques are used when traditional techniques
have failed and they include removal using endobronchial for-
ceps, balloon displacement techniques, realignment of the fil-
ter with an angle-guided catheter, the “sling” technique us-
ing a curved wire, and stiff wire displacement [ 20 ,3 ] Recently,
laser sheath assisted photoablation has also been described
for removal of filters. Success rates of laser sheath-assisted re-
trieval of embedded IVC filters range from 95% to 100% with a
4% risk of major device-related complications, which suggests
the effectiveness and safety of this retrieval method [ 21 ,22 ].
Additionally, preprocedural catheter-directed administration
of tissue plasminogen activator (tPA) and recanalization of the
IVC may also facilitate successful retrievals [3] . Although per-
manent IVC filters are not often removed, temporary filters
should ideally be retrieved within 29-54 days after placement
or per the device manufacturer’s indications for use [ 13 ,23 ].
The most cited reason for failure to successfully retrieve IVC
filters is due to excessive filter tilt, which is defined as an angle
greater than 15 degrees relative to the vertical axis of the IVC
[24] . Additionally, the presence of a thrombus within the filter
and adherence of the filter to the caval wall may also prevent
successful retrieval [ 3 ,13 ,25 ]. 

Complications associated with IVC filter retrieval include
filter fracture, filter migration, and IVC injury including caval
intussusception, dissection, or hemorrhage [13] . Tamrazi et al.
[3] reported postretrieval complications of permanent IVC fil-
ters in 2 of 12 total patients, including caval stenosis and
a large groin hematoma. Morrow et al. [17] demonstrated
no significant postretrieval complications including IVC rup-
ture or death in 294 patients at their institution whose filters
were removed 30 days following placement. The lack of com-
mon complications from retrieval of temporary filters sup-
ports the recommendations to remove these devices, includ-
ing in patients who have had filters with longer dwell times
[ 17 ,26 ]. Further research to investigate techniques and com-
plications associated with the retrieval of permanent IVC fil-
ters may guide clinical decision-making and help improve pa-
tient outcomes when considering the removal of permanent
filters. 

Following the release of FDA safety recommendations for
filter retrieval in 2010, the utilization of IVC filters has de-
creased; nevertheless, retrieval rates continue to remain low
at 22% [27] . To improve retrieval rates, healthcare systems
may consider implementation of a combination of patient and
provider education along with systems such as filter recipient
tracking, automated scheduling, multidisciplinary pulmonary
embolism response teams, and the use of convertible or bio-
convertible filters [ 17 ,28 ,29 ]. As an alternative to filter place-
ment, the use of a temporary central venous catheter with a
deployable IVC filter has also been proven to lower the risk of
fatal PE in critically ill patients with a contraindication to an-
ticoagulants [30] . 

The likelihood of unsuccessful filter retrieval rises with fil-
ter dwell time exceeding 375 days, filter tilt, fibrosis, perfora-
tion of the caval wall, hypercoagulable states, significant clot
burden leading to IVC occlusion, and placement of a perma-
nent filter [ 13 ,17 ]. Morrow et al. observed an improvement in
filter retrieval success rates in individual physicians over time,
suggesting a learning curve linked to the retrieval procedure.
In cases where IVC filters cannot be retrieved due to chronic
caval occlusion and fibrosis, stent placement through the IVC
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Fig. 6 – Following filter removal, the IVC and bilateral iliac venous systems were recanulated and stented followed by 

percutaneous transluminal angioplasty of the newly placed venous stents. 

Fig. 7 – (A and B) Postintervention DSA from the right popliteal sheath demonstrated inline flow from the right femoral vein 

antegrade into the IVC. 
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Fig. 8 – (A and B) Postintervention DSA of the left greater saphenous vein demonstrates brisk inline flow from the left greater 
saphenous vein antegrade into the IVC. 

 

 

 

 

 

 

 

 

 

 

filter to exclude filter material from the main flow channel
may be considered to alleviate the patients’ symptoms [3] . 

Conclusion 

Despite classic literature suggesting that permanent Green-
field IVC filters cannot be removed, we present a case in which
advanced techniques were successfully used to remove an in-
dwelling permanent infrarenal Greenfield IVC filter and re-
construct the IVC and iliac veins. As presented, multiple at-
tempts are often necessary to remove indwelling IVC filters,
and IVC and iliac vein reconstruction are often lifesaving in
patients who present with symptoms of phlegmasia cerulea
dolens. 

Disclaimer 

None 

Patient consent 

Written, informed consent was obtained from the patient for
publication prior to submission of this manuscript. 
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