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Extensive Inferior Vena Cava Thrombosis Related to
COVID-19 Infection in a Patient with Retrievable
Filter Due to Multiple Pelvic Bone Fractures
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Inferior vena cava (IVC) thrombosis is often attributed to 1VC filters. Here, we de-
scribe the first case of 1VC filter thrombosis associated with severe acute respira-
tory syndrome coronavirus-2 infection in a 34-year-old male with multiple pelvic
fractures. The 1VC filter was initially placed prophylactically prior to major ortho-
pedic trauma reconstruction complicated by silent pulmonary embolism, preclud-
ing the safe transition to therapeutic anticoagulation due to the high hemorrhagic
risk from pelvic fracture fixation. This case highlights the potentially increased risk
of severe complications in patients receiving vascular care if they were to contract
coronavirus disease-2019 (COVID-19) in the hospital. TVC filter placement in the
patient resulted in complete 1VC thrombosis after he acquired COVID-19 infection.
Prophylactic doses of low molecular weight heparin could not prevent this compli-
cation. However, prompt initiation of therapeutic anticoagulation with rivaroxaban
led to the complete resolution of TVC thrombosis over weeks after viral negativiza-
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INTRODUCTION

Venous thromboembolism (VTE) is a common and po-
tentially lethal sequalae occurring in patients after trauma.
The incidence of deep vein thrombosis (DVT) and pulmo-
nary embolism (PE) in high-risk trauma patients is 11.8%
and 1.5%, respectively. Current guidelines recommend that
inferior vena cava filters (IVCFs) should be considered in
patients with acute PE and absolute contraindications to
anticoagulation [1], as such in emergent procedures with a
high risk for bleeding, or when anticoagulation for VTE is
discontinued due to major bleeding. Interestingly, recent
meta-analytical evidence is insufficient to prove that TVCFs

https://doi.org/10.5758/vsi.210070

can reduce PE-related and overall mortality. However, their
use decreases the occurrence of PE without increasing
DVT or major bleeding [2]. TVC filtration is associated with
several complications. Complete 1VC or filter thrombosis,
although rare, is a potentially lethal disease with serious
morbidity, even with prompt diagnosis and early medical
treatment [3]. Furthermore, in specific situations, such as
coronavirus disease 2019 (COVID-19) infection during the
postoperative course of a major trauma, this might be a
more challenging situation. COVID-19 is associated with an
increased risk of VTE. Notably, patients with severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2) infection
exhibit an unexpectedly high incidence of DVT at multiple
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sites, whereas thromboprophylaxis does not adequately
prevent these events in virus-positive patients [4]. Thus,
the reported rates of IVCF-related thrombosis, ranging from
2.2% to 4.1% [5], may be higher in the COVID-19 popula-
tion.

To the best of our knowledge, this is the first report of a
COVID-19 patient presenting with symptomatic iliofemoral
and 1VCF thrombosis. We describe the case of a young male
with TVCF thrombosis due to hospital-acquired COVID-19
infection. The 1TVCF was initially placed prior to major or-
thopedic reconstruction due to multi-trauma complicated
by silent PE, precluding safe transition to therapeutic an-
ticoagulation due to the high hemorrhagic risk of pelvic
fracture fixation. Thus, a retrievable IVCF was used early to
prevent recurrent PE. The patient consented to the publi-
cation of the case details and images. Institutional review
board approval was waived owing to the retrospective na-
ture of the case report.

CASE

A 34-year-old male involved in a motorcycle accident
was transferred to our tertiary hospital. On presentation,
the patient was alert and hemodynamically stable. Clinical
assessment revealed marked tenderness over the lumbar
spine, as well as pain and discomfort coupled with wide-
spread ecchymoses over the pelvic area. Radiographic eval-
uation showed multiple fractures in the acetabula bilaterally
and left ilium (Fig. 1A). Computed tomography (CT) of the
abdomen and pelvis revealed a sizable retroperitoneal he-
matoma in the lesser pelvis, possibly attributed to presacral
venous bleeding (Fig. 1B). No other injuries were detected,
apart from dysesthesia with femoral nerve distribution and
weakness of the right quadriceps muscle.

On the second hospital day, his clinical condition wors-
ened due to sudden onset of chest pain and dyspnea. Initial
urgent labs were notable for D-dimer level of 1,327 ng/mL,
platelet count of 199 K/mm’, fibrinogen level of 470 mg/
dL, and lactate dehydrogenase of 206 U/L, while a thoracic
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CT scan revealed the presence of bilateral lower lobe PEs
(Fig. 2). Venous phase CT revealed acute non-occlusive
thrombosis of the right common and external iliac veins (Fig.
3). Considering that the patient was scheduled to undergo
operative stabilization of the pelvic fractures, the multi-
disciplinary team decided to provide a prophylactic dose
of low molecular weight heparin (tinzaparin anti-Xa 4,500
TU daily) and inserted an TVCF to minimize the risk of a re-
lapsing or worsening PE episode while minimizing the risk
of ongoing bleeding or expanding hematoma of the lesser
pelvis and of the upcoming orthopedic reconstruction. A
28-mm diameter Denali TVCF (Bard Peripheral Vascular
Inc., Tempe, AZ, USA) was placed percutaneously using the
right femoral approach. Prior to 1VC filtration, an on-table
diagnostic venogram revealed no active extravasation. The
procedure was performed in the operating room using a
portable C-arm image (Philips Medical Systems, Amsterdam,
Netherlands).

On the third hospital day, orthopedic surgery was per-

Fig. 2. Thoracic computed tomography scan revealed pul-
monary embolism in bilateral lower lobes.

Fig. 1. (A) Computed tomogra-
phy (CT) showed multiple pelvic
fractures. (B) CT depicted a size-
able retroperitoneal hematoma
in the lesser pelvis.
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formed through an extended posterior approach (Kocher-
Langenbeck) of the left hip. Two 3.5-mm reconstruction
plates were applied to the posterior wall and posterior col-
umn. Additionally, through the lateral window of the ilioin-
guinal approach, a dynamic compression plate was applied
to fix the ilium fracture. After 2 days in the intensive care
unit, the patient was transferred to the orthopedic depart-
ment with bilateral leg retractions and systematic physio-
therapeutic protocols. The same prophylactic anticoagulant
dose was administered perioperatively. On postoperative
day 5, his temperature was 38.1°C. As no etiologic factor
was found for this and considering the current COVID-19
pandemic, a COVID-19 reverse transcription polymerase

Fig. 3. Computed tomography axial image showed throm-
bosis of the right common iliac vein (red arrow), hematoma
in the right pelvic fossa (green arrow), and left pelvic bone
fracture (blue arrow).

IVC Filter Thrombosis Related to COVID-19

chain reaction test was performed but showed negative re-
sults twice. On postoperative day 20, the patient again pre-
sented with a low-spike fever, tested positive for COVID-19,
and was subsequently transferred to the infectious disease
department for isolation and close monitoring. Fortunately,
the patient did not develop respiratory symptoms and was
treated with mild oxygen supplementation and respiratory
physiotherapy. Moderate elevation of C-reactive protein
levels up to 154 mg/L was observed.

On postoperative day 30, the patient returned to the
orthopedic department after testing negative for COVID-19
twice. However, the next day, he complained of gradual-

Fig. 5. (A) Computed tomography (CT) coronal image
showed inferior vena cava (IVC) filter (white arrow) and IVC
thrombosis (yellow arrow). (B) Follow-up CT image showed
completely resolved IVC thrombosis (red arrow) and IVC fil-
ter (white arrow).

Fig. 4. (A-C) Computed tomography (CT) axial images taken in November 2020 showed inferior vena cava (IVC) filter (white
arrows) and IVC thrombosis (yellow arrows). (D-F) CT images performed in January 2021 showed completely resolved IVC

thrombosis (red arrows) and IVC filter (white arrow).
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onset pain and swelling in both legs but did not approach
phlegmasia. Homan signs were positive, and D-dimer levels
increased to 4,759 ng/mL. Duplex ultrasonography revealed
a hyperechoic intraluminal thrombus in the 1VC, and CT re-
vealed a fresh infrarenal 1VC thrombus (Fig. 4, 5), as well as
thrombosis of the bilateral iliofemoral and popliteal veins.
The patient immediately initiated a therapeutic anticoagu-
lation regimen with oral anticoagulants (rivaroxaban 20 mg
once daily), remained bedridden, and had improved clinical
status for the following 10 days when he was discharged
from the hospital under the same anticoagulant dose. Sur-
prisingly, follow-up CT scans at 2 and 6 months postopera-
tively showed complete resolution of the entire 1IVC throm-
bus up to the filter (Fig. 4, 5).

DISCUSSION

The sole purpose of 1VCF is to prevent PE, thereby re-
ducing PE-associated morbidity and mortality. Only pa-
tients with active lower-extremity DVT who cannot receive
anticoagulation therapy might benefit from 1VCF place-
ment [1,6]. In our patient with documented proximal DVT
and PE prior to urgent orthopedic fixation for pelvic frac-
tures with a high hemorrhagic risk prohibiting therapeutic
anticoagulation, the risk of recurrent PE would be high,
possibly symptomatic during the initial 2 weeks. Therefore,
we decided to perform temporary 1VCF placement and pro-
phylactic anticoagulation, mainly to reduce PE recurrence
and death, but also to lower bleeding risk following pelvic
fractures and orthopedic fixation.

Complications associated with 1TVCFs are common, and
sometimes severe. Although rare, filter-related 1VC throm-
bosis is a potentially lethal disease with serious morbidity,
despite prompt diagnosis and early treatment.

Growing evidence suggests that thromboembolic com-
plications may represent an integral part of the clinical
features of SARS-CoV-2 infection and are already present
at the time of the initial hospital admission [7]. Additionally,
intensive care unit and floor patients are at a high risk of
VTE and subsequent mortality [8]. Rashidi et al. [9] report-
ed a 45-day cumulative rate of symptomatic VTE of 0.2%
among recently hospitalized COVID-19 patients. COVID-19
patients may exhibit coagulation cascade activation upon
presentation, as shown by elevated D-dimer levels, which
are associated with a poor clinical course and greater risk
of in-hospital mortality. High D-dimer levels upon admis-
sion have been correlated with an increased probability of
DVT [10], while cut-off points of 2,450 ng/mL and 6,494
ng/mL had specificity and negative predictive values ap-
proaching 60% [10] and 88% [11], respectively. In this case,
an increased D-dimer level of 4,759 ng/mL was observed
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on postoperative day 31 when the patient was already CO-
VID-19 infected.

In our case, despite thromboprophylaxis with Tow mo-
lecular-weight heparins (LMWHs), we failed to manage the
coagulopathy and prevent 1VC thrombosis. An explanation
would be that the virus directly or indirectly interfered with
coagulation pathways, causing a hyper-inflammatory state
and endothelial dysfunction that were more prominent at
the level of the IVCE. We can assume that concomitant fac-
tors, such as major trauma, pelvic surgery, and immobiliza-
tion would increase the risk of VTE events in patients with
COVID-19, as in our case.

The precise pathophysiology of TVCF thrombosis cannot
be documented solely on the clinical basis. The 1TVCF can
act as a foreign body, leading to the activation of the coag-
ulation cascade. We cannot rule out that 1IVC thrombosis is
the result of de novo filter thrombosis or entrapped emboli-
induced thrombosis. The latter mechanism is the reason
for TVCF prevention in PE and more catastrophic complica-
tions.

More importantly, the complete resolution of TVC throm-
bosis after SARS-CoV-2 negativization correlated with the
regression of leg edema, suggesting the pivotal role of CO-
VID-19 infection as a contributing factor for IVC thrombo-
sis and the severity of clinical symptoms.

A recent, but pre-COVID-19 pandemic, multicenter trial
did not find that early TVCF placement in trauma patients
who had contraindication to anticoagulation led to a lower
incidence of symptomatic PE or death than the absence of
a filter [12]. Other studies have also reported the failure of
prophylactic TVCFs to reduce mortality in trauma patients
[13]. Clarifying the necessity of TVCFs in these patients will
help establish the criteria for IVCF implantation in patients
with COVID-19, eventually decreasing PE-related mortality.
Notably, IVCFs have not been associated with an increased
risk of DVT in many studies [12]. Furthermore, caval throm-
bosis is also rare, with a recent systematic review reporting
a 2.8% frequency of caval thrombosis or stenosis in pa-
tients receiving a retrievable 1IVCF [14].

Slobogean et al. [15] reported that for VTE prevention in
patients with pelvic and acetabular fractures, early admin-
istration of LMWH was the only intervention that demon-
strated a clear reduction. Although there is some evidence
suggesting that patients with an TVCF who remain on
anticoagulation have lower rates of recurrent VTE and are
less likely to form a thrombus within the filter, and despite
the fact that we inserted the filter in the correct place and
continued with prophylactic anticoagulation dose to coun-
terbalance the risks of DVT and bleeding, 1VC thrombosis
eventually occurred in the infective period of COVID-19.

As mentioned above, the underlying SARS-CoV-2 infec-
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tion and reduced rate of anticoagulation (low prophylactic
LMWH dose) with filter placement may have contributed
to this event. However, despite few cases observed, the
cases of acute PE in 370 SARS-CoV-2 positive patients re-
quiring hospitalization after complete recovery from acute
COVID-19 within four weeks from viral negativization [16]
forced our team to suggest therapeutic anticoagulation for
more than 3 months.

However, the use of catheter-based techniques for il-
iofemoral DVT remains controversial. The highest-quality
evidence from randomized controlled trials suggests that
catheter-directed thrombolysis (CDT) may decrease the
severity of post-thrombotic syndrome (PTS) and improve
quality of life, although it failed to decrease the incidence
of PTS. Consequently, the decision to perform CDT should
be based on clinical judgment. In the case of relative con-
traindications for anticoagulation 4 weeks after trauma, we
did not consider CDT or pharmacomechanical thrombec-
tomy since oral anticoagulation was the main therapeutic
strategy. Despite the recent major trauma precluding the
use of advanced endovascular therapies, the fate of these
dedicated and risky procedures has not been well studied
within the course of SARS-CoV-2 infection. Furthermore,
filter-related TVC thrombosis rarely causes complete venous
wall occlusion. 1t has been shown that chronic venous oc-
clusions usually recanalize [17].

In the COVID-19 Vascular Service study cohort [18], in-
hospital mortality after vascular interventions was consid-
erably higher than that in pre-pandemic reports from the
national registry data. Predicting the exact duration of VTE
and death risk can be difficult in our patient. For this rea-
son, a new CT angiography was performed focusing on the
venous phase. Although no thrombus burden was detected,
the efficacy and safety of continuing thromboprophylaxis
in ambulatory patients with previous COVID-19 infection,
including TVCF placement in the setting of ineligibility to
be anticoagulated due to trauma, could not be determined.

Regarding filter retrieval, FDA guidelines recommend re-
moval of the retrievable TVCFs within 29 to 54 days of im-
plantation or as soon as the transient risk of PE resolves [19].
Although filter retrieval has a 97.3% success rate for Bard
Denali filters [20], as in our case, the filter has not yet been
removed. In fact, there is a management plan to remove
the filter, which also depends on the patient’s acceptance
of a risky procedure. However, in cases in which retrieval is
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