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Abstract Risks of IVC filter insertion are numerous but

include IVC stenosis or thrombosis and may result in caval

occlusion. Acute IVC occlusion is almost always symp-

tomatic, and treatment can be aggressive such as catheter-

directed thrombolysis or conservative such as anticoagu-

lation. The more challenging cohort of patients is those

where there has been chronic complete occlusion of the

IVC without symptoms, sometimes only identified at the

time of routine filter retrieval. We explore the available

evidence and discuss different management approaches in

this circumstance ranging from aggressive to conservative.

However, given that the overall incidence of filter-related

complications is very low, at this stage we find no com-

pelling evidence to support aggressive management with-

out symptoms.
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Introduction

Inferior vena cava (IVC) interruption is an established

means for preventing clinically significant pulmonary

embolus is a cohort of patients [1]. Risks of IVC filter

insertion are numerous but include IVC stenosis or

thrombosis and may result in symptomatic central venous

occlusion [1, 2]. Occlusion of the cava in this setting is

uncommon and may be due to either thrombosis in situ of

the filter or capture of a large embolus [2].

Some authors have suggested that the use of IVC filters

confers a higher risk of developing new deep venous

thrombosis (DVT). Beleba suggested this rate to be 40%

[3], while Greenfield and Proctor showed this rate to be

13.3% [4]. The risk may be even higher in trauma patients

as shown by Wojcik et al. [5] where 44% of trauma

patients with an IVC filter placed prophylactically devel-

oped a new DVT after filter placement. It is worth noting

that many of these filter types have been superseded in the

market and whether the rate of complications is similar in

newer designs or is even related to the filter is not

established.

Many practitioners advocate for anticoagulation to be

started as soon as clinically feasible and to continue until

the filter is retrieved [6]; however, there are also arguments

that anticoagulation does not improve the rate of IVC

thrombosis [7], and Decousus et al. [8] even showed that

patients treated with both IVC filter and anticoagulation

had a higher rate of DVT than those treated with antico-

agulation alone. It is worth noting that this study was

underpowered and patients were at high background risk.

Acute IVC occlusion is a more established treatment

algorithm as patients are almost always symptomatic and

may present with a range of symptoms such as back pain,

abdominal pain, acute lower limb oedema, or even phleg-

masia cerulea dolens [8–11]. In these circumstances, the

risks of aggressive treatment may be offset by the symptom

morbidity which often justifies intervention, and there are

favourable short-term outcomes in this cohort [9–11].
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Chronic IVC Occlusion

The more challenging cohort of patients is those where

there has been chronic complete occlusion of the IVC

without symptoms. Patients may have not recognised a

problem or may have no symptoms at all, i.e. CEAP

classification C0 [12, 13]. Pan et al. [14] suggest that in

their cohort of trauma patients with IVC interruption,

complete occlusion of the filter can be seen at the time of

retrieval in up to 2.4% of patients, while Athanasoulis et al.

[15] suggested this rate can be up to 2.7% in all patients

regardless of filter indication. Ahmad et al. showed in their

cohort of 598 patients with IVC filters who were followed

up with abdominal CT that up to 18.3% had asymptomatic

thrombus in the filter and 10.8% of patients had an

occluded IVC. The median time to develop thrombus was

only 35 days, and anticoagulation after detection of

thrombus only resolved the thrombus in 33.9% [16]. Grassi

et al. [17] showed that in a high-risk cohort and certain

filter types, up to 50% can see chronic IVC occlusion but

these patients were symptomatic. These studies overall are

underpowered to give a true indication of occlusion rate,

and it is entirely possible that patients in the community

with IVC filters who are lost to follow-up have chronic

occlusion of the IVC without symptoms.

Those with asymptomatic IVC occlusion are still at risk

of the sequelae of central venous stenosis. This includes

recurrent DVT, post-thrombotic syndrome (PTS), venous

claudication, venous ulcers, oedema, and varicosities

[12, 13]. Collateral vessels which form around the occlu-

sion occur in most if not all chronically occluded cava and

have been suggested to still carry a risk of embolic pathway

for lower limb or pelvic DVT [18].

The Asymptomatic Patient

Interventional Radiology centres with active involvement

in filter retrieval will likely come across the situation where

the cava is found to be chronically occluded yet asymp-

tomatic at the time of routine retrieval. What is the best

strategy in this situation?

There is an argument to leave the filter in situ. While

occluded, the patient is asymptomatic and thus has most

likely compensated with collaterals already. Aggressive

filter retrieval in chronic complete occlusion may result in

IVC injury, and both the risk and sequelae of this may need

to be considered given it is established that complex filter

retrievals are at higher risk of IVC injury than for simple

retrievals [19, 20]. It would be unfortunate for a new

complication to materialise when the filter was not other-

wise providing any therapeutic antiembolic effect

(assuming CEAP C0). Conversely, leaving the filter may

confer a continued pro-thrombotic effect [3–5].

There is also an argument to remove the filter in spite of

the IVC occlusion, mainly due to the risks of filter-related

complications [21]. Filters left in situ still harbour a risk

(albeit low) of infection seeding in the event of future

bacteraemia [22, 23]. The risk of limb penetration also

remains and can be a cause of significant morbidity and

even mortality, with case reports of penetration of duode-

num, aorta, and adjacent vertebrae leading to haemorrhage,

ulceration, and arteriovenous fistula formation [24–27].

There are also reports of spontaneous retroperitoneal hae-

matoma [27].

But, given the cava is chronically occluded, removal of

filter as an isolated procedure will not restore flow. If the

true incidence of DVT associated with the IVC filter is to

be believed as previously discussed (up to 44% [5]), and

assumed that this mechanism is felt to be a pro-thrombotic

effect of the filter itself [4–6], then removal of the filter

may obviate that effect. It won’t however reduce the cen-

tral venous occlusion and thus the patient may still need

lifelong anticoagulation to prevent lower limb DVT and/or

PTS associated with poor central flow [28, 29].

The most aggressive approach would be to consider

filter retrieval, recanalisation of the IVC, and IVC stent or

stent graft placement. If flow is restored, then the patient

could be transitioned from therapeutic anticoagulation to

antiplatelet treatment [30, 31] although the anticoagulation/

antiplatelet role has not been directly studied with large

stents in the central veins and is mostly extrapolated from

studies on other anatomic sites. Studies to date have shown

that there are high patency rates in the short term from

caval stents. While placement in the infrarenal segment is

usually feasible, some studies have shown that even

placement of bare stent across the renal or hepatic vein

tributaries if absolutely required for IVC patency may not

lead to occlusion [12, 33]. However, caution should be

exercised in this often pro-thrombotic cohort and this

practice is probably best avoided unless absolutely neces-

sary. Logic would suggest that stenting the IVC will

improve flow, but the stent may still be pro-thrombotic [8]

and whether and by how much this reduces the true inci-

dence of DVT, PTS, or venous insufficiency in the long

term is also not established. Technology such as stent grafts

could also be considered and may reduce the risk of re-

occlusion but most would advocate for continued anti-

platelet even though the evidence is lacking and again there

is no long-term data [33, 34].

Neglen et al. published a series of 17 patients with

occluded IVC in the context of IVC filter, where recanal-

isation and bare stent placement resulted in restoration of

flow in 16 out of 17. Filters had been placed between

4 months and 20 years prior. However, 36% developed
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stent stenosis/occlusion including 12% in the first 30 days,

requiring further intervention [35]. It is worth noting that

these patients did not have the filter retrieved before the

stent was placed and that the CEAP classification of these

patients were all greater than 0 indicating that they were

symptomatic.

Vedantham et al. published a series of 7 patients with

symptomatic thrombosis of IVC filter, where stent place-

ment occurred through/across the IVC filter. This resulted

in technical success in all patients, however either defor-

mity or fracture of the filter was seen in 5 out of 7 patients,

although there was no filter component migration or

embolus [36].

Razavi et al. [32] showed a cohort of 17 patients with

chronically occluded IVC where technical success in

recannalisaiton and stent placement was achieved in 15,

and the stent remained patent in 80% at a mean of

19-months follow-up.

As yet there is no strong evidence of the long-term

patency of stents due to small studies and lack of adequate

follow-up. If the stent were to be become stenotic or

occlude/thrombose in the future, the patient may have new

symptoms of acute central venous occlusion when they

were previously asymptomatic, which occurred in 36% of

the Neglen study. A stent graft may partially obviate these

risks [34] but has not been convincingly proven in the IVC,

and the role of anticoagulation is also not clear in the long

term beyond anecdotes or without correlating data from

other venous or arterial anatomic sites [29, 33, 34].

Other factors that may influence the decision to remove

or not remove the IVC filter and place a stent may relate to

patient age, level of activity, co-morbidities, and even

geographic location [29]; however, these factors are not

unique to the occluded IVC and should be considered in the

algorithm for all IVC filter retrieval attempts.

Conclusions

These circumstances yet again draw our attention to the

importance of rigorous attention to filter insertion indica-

tions, robust discussion of the risks and benefits with the

patient at the time of insertion, and to have in place mea-

sures to retrieve the filter as soon as possible. There is no

ideal guideline on whether anticoagulation is necessary or

even beneficial in these patients once the risk returns to

background and the filter is no longer indicated. In addi-

tion, studies on rates of DVT and the potential pro-

thrombotic effect of the filter are older and have not since

been replicated.

When the cava is found to be chronically occluded yet

asymptomatic at the time of routine IVC filter retrieval, we

don’t yet have an evidence-based answer to guide us. There

are both arguments for conservative management and

aggressive management, but these are at best level 4

evidence.

Given that the overall incidence of filter-related com-

plications is very low (limited to mostly case series), that

the patient in this situation is asymptomatic, and that there

is evidence to support successful recanalisation of the IVC,

a strong argument is to consider conservative treatment

(leaving the filter in situ) and closely monitor for sequelae

of central venous occlusion. At this stage, there is no

compelling evidence to support aggressive management

without venous symptoms. The success of stenting of the

chronically occluded IVC even with filter in place could be

reserved for if/when symptoms occur, having shown to be

effective in one study for a filter placed as long as 20 years

prior.

There is a gap in this area of the literature to follow

long-term outcomes and complications of this specific

patient group and to re-explore the role of long-term

anticoagulation.

The procedural plan is an important decision to make,

beginning in an outpatient clinic setting with adequate

planning, where the risks and benefits of attempting

removal can be discussed at length with the patient, doc-

umenting a plan for clinical follow-up if late symptoms

occur.
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