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ABSTRACT

Introduction. Placement of removable inferior vena cava filters
(rIVCFs) has increased, but this has not been accompanied by timely
removal, with retrieval rates as low as 8.5% at some institutions.
Failure to remove rIVCFs that were not medically necessary resulted
inincreased complications. This study discussed the development of an
inferior vena cava (IVC) filter follow-up protocol.

Methods. A method to monitor IVC filter placement and retrieval
was developed. A weekly report was generated detailing placement
and removal of rIVCFs. A standardized retrieval calculator was utilized
to determine efficacy of removal. An IVC filter Retrieval Assessment
Form was developed. Managing physicians and patients with medi-
cally unnecessary filters were sent letters with a retrieval checklist and
order form. If not removed within one year, additional letters were sent.
Standardized IVC filter reporting templates were created and utilized
after insertion of all filters with retrieval status. Letters eventually were
built into the electronic medical record for direct routing.

Results. From 2015 to 2020, IVC filters were placed in 719 patients.
Ofthose, 58% were eligible for retrieval. Initial rates of rIVCE removal
in eligible patients were as low as 30-33% in 2015. The retrieval rate of
eligible filters rose to 44% in September 2018. The rate of retrieval rose
to 61% in January 2021.

Conclusions. Employing a systemic protocol to aid in follow-up of
patients following rIVCFE placement may improve rates of retrieval.
Regular evaluation and revision of the process demonstrated a signifi-
cant role in achieving an increase in retrieval rates.
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INTRODUCTION

Placement of removable filters (rIVCFs) has increased dramatically
over the past decade, with prophylactic indications accounting for more
than 50% of all filter placements.! Increasing use of rIVCFs has not
been accompanied by follow-up and timely removal, with retrieval rates
as low as 8.5% at some institutions.? Failure to remove rIVCFs that
were not medically necessary have resulted in increased risk of com-
plication, including embedment, scarring, fracture, penetration, and
venous thromboembolism.?

Reasons for insufficient filter follow-up vary, whether the primary
physician was unaware of its presence, because of prolonged dwell time
risks, or the indwelling filter was simply forgotten (among many other

reasons). It was hypothesized that implementing a protocol by which
deployed filters were followed in a data set with prospective remind-
ers sent to referring primary care physicians would result in improved
eligible retrieval rates. Moreover, those filters not eligible for retrieval
would be identified, resulting in closure for the patient.

METHODS

A systematic method was developed to monitor IVC filter placement
and retrieval and facilitate patient follow-up through interdisciplin-
ary communication. Institutional Review Board (IRB) approval was
obtained. The patient participation in the study was voluntary and
consent was obtained from each patient.

Beginning in 2015, a weekly report was generated prospectively
detailing placement and removal of rIVCFs in the interventional radi-
ology (IR) department at the investigators’ institution. Information was
stored in an electronic database and consisted of the patient’s medical
record number, filter placement date, indication for placement, patient
age, clinical disposition, and likelihood that the filter would end up
needing to be retrieved using a standardized retrieval calculator. This
information was queried monthly, reviewed, and any filters in place
90 days or longer were analyzed using a novel IVC filter Retrieval
Assessment Form (Figure 1) as well as the electronic medical record.
The retrieval assessment form aided in determining appropriate candi-
dates for filter retrieval. rIVCEF’s deemed no longer medically necessary
initiated paper letters sent to the patient reminding them to consult
their primary physician about potentially getting the filter removed.
The managing physician also was notified with a retrieval checklist and
order form (Figure 2). The letter sent to the managing physician would
discuss risks associated with leaving unnecessary rIVCFs in place,
including device migration, filter fracture, embolization (movement of
the entire filter or fracture fragments to the heart or lungs), perforation
of the IVC, lower limb deep vein thrombosis, and IVC occlusion.

Once the letter was sent, it was recorded in the database. Of note,
patients who did not come to the investigators’ institution for filter
retrieval presumably did not get it removed at an outside health system
unless specified by the patient. Ifit became known that a patient’s filter
was removed at an outside institution, they were excluded from the
study results.

As the study progressed, data collection continuously was revised
and improved. The most significant data collection improvement
included the implementation of procedural dictation identifying the
filter and the adaptation of a universal stratification mechanism to
determine filter retrieval probability. Initially, a total tally of filters
placed compared to filters removed was used to calculate retrieval rates.
In 2018, data collection was revised to exclude deceased patients and
those requiring filters permanently, allowing for more accurate results.
Alsobeginning in 2018, if a filter was not retrieved within one year of the
original letter being sent, additional letters were sent to both the patient
and managing physician on an annual basis until the filter was removed
or deemed permanent due to a change in clinical status. Standardized
IVC filter dictation templates were created and utilized after insertion
of all filters with retrieval status, which alerted clinicians to anticipate
follow-up from the department. Lastly, the burden of letter generation,
patient re-location, and time constraints resulted in letters being built
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into the electronic medical record (EMR) at the investigator’s institu-
tion (Epic™) allowing for direct routing. Electronic letters also were sent

™

directly to patients through the myChart™ platform.
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Figure 1. IVC filter retrieval assessment form.
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RESULTS

From 2015 to 2020, our institution’s interventional radiology depart-
ment placed IVCfilters in 719 patients. Of those patients, 15% (n = 106)
required filters permanently (did not need retrieval per the risk stratifi-
cation calculator) and would not be eligible for removal. Twenty-seven
percent (n =194) of patients had been pronounced deceased. Fifty-eight
percent (n = 419) of the patients who had an IVC filter placed were
deemed eligible for filter retrieval per the stratification calculator. Initial
rates of rIVCF removal in eligible patients were as low as 30-33%. After
implementation of the clinical protocol, the retrieval rate of eligible
filters rose to 44% from inception of the study in 2015 to September
2018, which was calculated following the data revisions discussed previ-
ously. Following the previously discussed protocol revisions, the overall
rate of retrieval rose to 61% (n = 254) as of January 2021 (Figure 3).
Table 1 offers an overview of filters placed and retrieved according to
year of filter placement. The filters eligible for retrieval were accom-
plished at a 100% success rate.
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IVC Filter Retrieval Readiness Checklist
o The patient successfully completed at least 2-3 weeks of anticoagulation

o0 Patients currently taking warfarin should have a stable INR and no evidence of
bleeding

o [ffilter was placed for lower extremity VTE or prophylaxis, please complete lower
extremity duplex venous ultrasound to confirm resolution or absence of thrombus

o The patient has no signs or symptoms of new, recurrent, or progressive VTE that may
include:

 Lower extremity VTE
o Leg pain or tenderness of the thigh or calf
o Legswelling
o Skin that feel warm to the touch around the painful area
o Redness or streaks near the painful area

Unexplained shortness of breath

Rapid breathing

Chest pain anywhere under the rib cage (may be worse with deep breathing
Fast heart rate

Light headedness or syncope

© 0 00O

o ECOG Performance Status of 0-2

RADE

o The patient is deemed no longer at risk for VTE

Please contact the Clinical Nurse Specialist, MSN, APRN, AGCNS-CCRN for Interventional
Radiology at [EMAIL] for questions or feedback.

65%

45%

9/1/18

Figure 2. IVC filter retrieval checklist sent to primary care physician.

was acquired following the revisions made in 2018 to exclude patients requiring
permanent filters and deceased patients.
DISCUSSION

This protocol highlighted the necessity of initiating communication
with providers regarding implanted IVC filters. A small implant such
as an IVC filter is easy to remain out of site and out of mind. Rates of
removal of eligible IVC filters doubled, with rates initially 30-33% rising
to 61% at the end of the study, which may be attributed to initiating
regular communication with patients and their primary care providers.

Need for follow-up after IVC filter placement has been well estab-
lished per the aforementioned risks with increased dwell time. With
ever-increasing rIVCE placement across the U.S., health systems and
providers need to have systems in place to ensure proper management
and follow-up of patients.! IVC filters are accepted widely as alow mor-
bidity method of preventing pulmonary embolism, though there was
evidence that longer dwell times were associated with increased inci-
dence of complications* While removal of a chronically implanted filter
is often complex, prolonged dwell times were not a contraindication to
retrieval, as there were many reported cases of filters being removed
safely using supplementary retrieval methods.”® Study limitations
included limited follow-up on patients who elected to receive care at an
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Table 1. Overview of IVC filter retrieval rates.

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Totals | % of Total | Average
Total placed and reviewed for eligibility 159 | 130 118 144 133 35 719 120
Assigned permanent status after 90-day assessment | 38 19 8 19 20 2 106 15% 18
Expired Patients 40 31 47 37 29 10 194 27% 32
Retrievable 81 80 63 88 84 23 419 58% 70
Retrieved 57 50 41 46 47 13 254 35% 42
% Retrieved/Retrievable 70% | 63% | 65% | 52% | 56% | 57% 61% 60%
outside institution following rIVCE placement, as well as the initialuse REFERENCES
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