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V
enous thromboembolism (VTE), including deep 
vein thrombosis (DVT) and pulmonary embo-
lism (PE), is prevalent. Even in modern practice, 
mortality rates associated with VTE remain 

high.1,2 The cornerstone of VTE therapy is anticoagula-
tion; however, advanced therapies are usually reserved 
for those with very severe, hemodynamically significant 
PE or limb-threatening DVT.3 Advanced therapy typi-
cally includes administration of thrombolytic agents or 
hemodynamic support (eg, extracorporeal membrane 
oxygenation). 

Inferior vena cava filters (IVCFs) are also commonly 
offered to patients with VTE.3 However, to date, there 
are few randomized data available to support the use 
of IVCFs as part of the treatment of VTE. Still, IVCF use 
has dramatically increased in the past 2 decades in the 
United States,4 mainly paralleling the development of 
retrievable IVCFs.5 In contrast, IVCFs are used far less 
commonly in Europe. In 2012, an estimated 9,070 IVCFs 
were implanted in Europe as compared with 224,700 in 
the United States.6 Although the reason for this practice 
deviation has never been properly studied, it can be sug-
gested to relate to differing societal guidelines, multiple 
medical specialties involved in treating patients with VTE 
(eg, radiology, hematology, pulmonology, angiology), and 
varying reimbursement-related incentives.

The 8-year results of the PREPIC study showed that 
placement of an IVCF was associated with an increased 
risk for DVT and a decreased incidence of PE. However, 
IVCF insertion was not associated with reduced mortal-
ity.7 Therefore, IVCF placement solely for the purpose of 
preventing recurrent PE may not be justified. A second 
study, PREPIC2, utilized retrievable IVCFs and showed 

similar results, even in patients with increased risk factors 
for VTE.8

Despite the aforementioned paucity of data to show 
efficacy (especially related to definitive outcomes), most 
guidelines support the classic indications for IVCF inser-
tion. These classic indications include an acute contra-
indication for anticoagulation, a major complication of 
anticoagulation in patients with acute VTE, and failure of 
anticoagulation even with an increased dose.9 That said, 
some societies apply these criteria even more stringently. 
For example, certain guidelines only recommend an IVCF 
if DVT is present and not for isolated PE.

On the other hand, in practice, IVCFs are used in other 
instances altogether, such as in trauma patients, peripro-
cedurally during bariatric surgery, and as an adjuvant to 
thrombolytic therapy in massive PE. These “soft” indica-
tions mainly rely on anecdotal reports and small case 
series. As such, it may not be surprising that there is a 
lack of uniformity in the way societies address these soft 
indications. 

SOCIETAL RECOMMENDATIONS
Table 1 summarizes the IVCF-related guidelines pub-

lished by several prominent societies.3,10-13 We chose to 
elaborate on several potential indications for IVCF place-
ment that differ among guidelines or come up frequently 
in clinical practice.

Poor Cardiopulmonary Reserve
IVCFs are sometimes advocated as an additional mea-

sure for patients who can tolerate anticoagulation; how-
ever, this is not a straightforward indication. On one hand, 
the failure rate of appropriate anticoagulation—within 
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all comers receiving anticoagulation—is low, with fatal PE 
occurring in 0.19% during a 3-month treatment period.14 
On the other hand, appropriate anticoagulation sometimes 
lags behind clinical presentation by as much as 48 hours. 
Therefore, an IVCF may be relevant in patients with poor 
cardiopulmonary reserve who may not tolerate even a small 
additional PE. Examples of such patients include PE in the 
setting of significant heart failure and significant chronic 
obstructive pulmonary disease. Although not supported by 
standard cardiovascular societies, the American College of 
Radiology and Society of Interventional Radiology consider 
IVCF placement in this specific subgroup.12,13 A retrospec-
tive study by Stein and Matta showed reduced in-hospital 
mortality in patients with PE and chronic obstructive pul-
monary disease who received an IVCF, especially those ≥ 80 
years,15 probably because of their related poor pulmonary 
function and possible pulmonary hypertension. Another 
retrospective study showed reduced in-hospital and 
3-month all-cause mortality in unstable patients with PE 
treated with an IVCF in conjunction with anticoagulation.16 
Within limitations of retrospective, database-derived data, 
it is reasonable to believe that unstable patients with poor 
cardiopulmonary reserve are those who benefit the most 
from IVCF insertion.

Free-Floating DVT
In clinical practice, patients who have a proximal DVT 

are sometimes known to develop PE during or shortly 
after an ultrasound scan. Some believe these free-floating 
DVTs are prone to embolize while acute. However, 
although data are scarce and outdated, the presence of 
a free-floating DVT does not necessarily imply imminent 
PE. A retrospective analysis by Baldridge et al exam-
ined 73 patients with free-floating DVT, of which nine 
were diagnosed with PE. Of those nine patients, only 
two (22%) had a PE event after the diagnosis of DVT. 
When assessing follow-up ultrasound studies, most free-
floating thrombi do not embolize but rather attach to 
the vascular wall.17 Nevertheless, the American College 
of Radiology and Society of Interventional Radiology 
agree that IVCF placement in these patients is reasonable 
based on a consensus statement alone.

Trauma
Prophylactic IVCFs are sometimes inserted in patients 

at high risk for VTE, such as those suffering from mul-
tiorgan trauma and, especially, spinal cord injury. No 
randomized controlled studies have addressed this issue. 
Consensus statements—mainly coming from radiology 

TABLE 1.  SOCIETAL GUIDELINES ON INDICATIONS FOR IVCF PLACEMENT
Indication ACCP3 AHA10 ESC11 ACR12 SIR13

Absolute contraindication for 
AC

Supported Supported Supported Supported Supported

Major complication of AC Supported Supported Supported Supported Supported
AC failure Not supported Supported Supported Supported Supported
VTE patient without an absolute 
contraindication for AC

Not supported Not supported Not supported May be appropriate Not addressed

As an adjuvant for AC or TT 
in VTE

Not supported* Not supported Not supported May be appropriate 
with TT for DVT

Not addressed

Patients presenting with 
massive PE

Not supported May be appropriate Not supported Not addressed Supported only 
in patients with 
residual DVT

Trauma Not supported Not supported Not supported May be appropriate Supported
Bariatric surgery Not supported Not supported Not supported Not supported Not supported
Poor cardiopulmonary reserve Not supported Not supported Not supported May be appropriate Supported
Free-floating iliofemoral DVT Not supported Not supported Not supported May be appropriate Supported
CTEPH Not supported Not supported Not supported May be appropriate Not addressed

Abbreviations: AC, anticoagulation; ACCP, American College of Chest Physicians; ACR, American College of Radiology; AHA, American Heart Association; 
CTEPH, chronic thromboembolic pulmonary hypertension; DVT, deep vein thrombosis; ESC, European Society of Cardiology; IVCF, inferior vena cava 
filter; PE, pulmonary embolism; SIR, Society of Interventional Radiology; TT, thrombolytic therapy; VTE, venous thromboembolism.
*Although not supporting the use of IVCF, the potential for benefit in highly selected patients is discussed. 
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societies—have supported the use of IVCFs in these 
patients, especially when prophylactic anticoagulation is 
contraindicated. A retrospective study by Sarosiek et al 
examined 451 trauma patients with IVCF insertion versus 
matched controls and found no significant difference 
in mortality.18 However, this study received criticism 
for unadjudicated outcomes. A meta-analysis of eight 
trials found low-level evidence of reduced PE incidence 
in trauma patients with no clear effect on mortality.19 
Further prospective trials are needed to support broad 
IVCF use in this subgroup. 

The risk for developing VTE is also high in patients 
suffering from spinal cord injury. Data are conflicting 
in this patient category, with some studies showing an 
increased risk for developing a DVT without a reduction 
in PE.20 A small study of 45 patients with spinal cord 
injury undergoing IVCF placement found no PE events, 
but results were not control-matched and the study was 
underpowered.21 Perhaps not surprisingly, a systematic 
review published in 2017 regarding prevention of VTE in 
spinal cord injury failed to draw firm conclusions regard-
ing IVCF placement in these patients.22 

Bariatric Surgery
Similarly, IVCFs are sometimes advocated for use in 

patients undergoing bariatric surgery. Several small, ret-
rospective studies have examined the efficacy of these 
devices in this setting. Although a significant number 
of VTEs occur in the periprocedural phase of bariatric 
surgery and PE is considered the leading cause of death 
complicating this procedure, no study has found an 
advantage of IVCFs23; this indication is not supported by 
any of the societal guidelines. 

CONCLUSION
Despite the lack of high-quality studies to support 

their use, societal guidelines agree regarding the classic 
indications for IVCFs, mainly relying on the natural his-
tory of VTE. More discordance, however, lies within the 
softer indications, with some societies allowing for an 
expansion of IVCF indications based on fewer, less robust 
data. Our opinion is that IVCFs may have some role to 
play in select patients outside the most stringent criteria. 
In practice, such decisions must be tailored on a patient-
by-patient basis and should be documented based on 
the best available data. We also recognize the slippery 
slope this may represent. Therefore, institutional mecha-
nisms should be implemented for appropriate decision-
making and tracking outcomes. n

1.  Cohen AT, Agnelli G, Anderson FA, et al. Venous thromboembolism (VTE) in Europe. The number of VTE events and 

associated morbidity and mortality. Thromb Haemost. 2007;98:756-764.

2.  Secemsky E, Chang Y, Jain CC, et al. Contemporary management and outcomes of patients with massive and 

submassive pulmonary embolism. Am J Med. 2018;131:1506-1514.e0. 

3.  Kearon C, Akl EA, Ornelas J, et al. Antithrombotic therapy for VTE disease: CHEST guideline and expert panel report. 

Chest. 2016;149:315-352. 

4.  Andreoli JM, Lewandowski RJ, Vogelzang RL, Ryu RK. Comparison of complication rates associated with permanent 

and retrievable inferior vena cava filters: a review of the MAUDE database. J Vasc Interv Radiol. 2014;25:1181-1185. 

5.  Montgomery JP, Kaufman JA. A critical review of available retrievable inferior vena cava filters and future directions. 

Semin Intervent Radiol. 2016;33:79-87. 

6.  Wang SL, Lloyd AJ. Clinical review: inferior vena cava filters in the age of patient-centered outcomes. Ann Med. 

2013;45:474-481. 

7.  PREPIC Study Group. Eight-year follow-up of patients with permanent vena cava filters in the prevention of 

pulmonary embolism: the PREPIC (Prevention du Risque d’Embolie Pulmonaire par Interruption Cave) randomized 

study. Circulation. 2005;112:416-422. 

8.  Mismetti P, Laporte S, Pellerin O, et al. Effect of a retrievable inferior vena cava filter plus anticoagulation vs antico-

agulation alone on risk of recurrent pulmonary embolism: a randomized clinical trial. JAMA. 2015;313:1627-1635. 

9.  Weinberg I, Kaufman J, Jaff MR. Inferior vena cava filters. JACC Cardiovasc Interv. 2013;6:539-547. 

10.  Jaff MR, McMurtry MS, Archer SL, et al. Management of massive and submassive pulmonary embolism, iliofemoral 

deep vein thrombosis, and chronic thromboembolic pulmonary hypertension: a scientific statement from the American 

Heart Association. Circulation. 2011;123:1788-1830.

11.  Konstantinides SV, Torbicki A, Agnelli G, et al. 2014 ESC guidelines on the diagnosis and management of acute 

pulmonary embolism [published erratum appear in Eur Heart J. 2015;36:2666]. Eur Heart J. 2014;35:3033-3069.

12.  Minocha J, Smith AM, Kapoor BS, et al. ACR appropriateness criteria ® radiologic management of venous 

thromboembolism-inferior vena cava filters. J Am Coll Radiol. 2019;16:S214-S226. 

13.  Caplin DM, Nikolic B, Kalva SP, et al. Quality improvement guidelines for the performance of inferior vena cava filter 

placement for the prevention of pulmonary embolism. J Vasc Interv Radiol. 2011;22:1499-1506. 

14.  Muñoz-Torrero JFS, Bounameaux H, Pedrajas JM, et al. Effects of age on the risk of dying from pulmonary embolism 

or bleeding during treatment of deep vein thrombosis. J Vasc Surg. 2011;54(6 suppl):26S-32S. 

15.  Stein PD, Matta F. Vena cava filters in hospitalised patients with chronic obstructive pulmonary disease and 

pulmonary embolism. Thromb Haemost. 2013;109:897-900. 

16.  Stein PD, Matta F, Lawrence FR, Hughes MJ. Usefulness of inferior vena cava filters in unstable patients with acute 

pulmonary embolism and patients who underwent pulmonary embolectomy. Am J Cardiol. 2018;121:495-500. 

17.  Baldridge ED, Martin MA, Welling RE. Clinical significance of free-floating venous thrombi. J Vasc Surg. 1990;11:62-69. 

18.  Sarosiek S, Rybin D, Weinberg J, et al. Association between inferior vena cava filter insertion in trauma patients and 

in-hospital & overall mortality. JAMA Surg. 2017;152:75-81. 

19.  Haut ER, Garcia LJ, Shihab HM, et al. The effectiveness of prophylactic inferior vena cava filters in trauma patients: a 

systematic review and meta-analysis. JAMA Surg. 2014;149:194-202. 

20.  Gorman PH, Qadri SFA, Rao-Patel A. Prophylactic inferior vena cava (IVC) filter placement may increase the relative 

risk of deep venous thrombosis after acute spinal cord injury. J Trauma. 2009;66:707-712. 

21.  Roberts A, Young WF. Prophylactic retrievable inferior vena cava filters in spinal cord injured patients. Surg Neurol 

Int. 2010;1:68. 

22.  Arnold PM, Harrop JS, Merli G, et al. Efficacy, safety, and timing of anticoagulant thromboprophylaxis for the 

prevention of venous thromboembolism in patients with acute spinal cord injury: a systematic review. Glob Spine J. 

2017;7(3 suppl):138S-150S. 

23.  Rowland SP, Dharmarajah B, Moore HM, et al. Inferior vena cava filters for prevention of venous thromboembolism 

in obese patients undergoing bariatric surgery: a systematic review. Ann Surg. 2015;261:35-45. 

Ariel Borohovitz, MD
Internal Medicine Section
Sourasky Medical Center
Tel Aviv, Israel
Disclosures: None. 

Ido Weinberg, MD
Vascular Medicine Section and Vascular Center
Massachusetts General Hospital
Boston, Massachusetts
iweinberg@mgh.harvard.edu; @angiologist
Disclosures: None. 


