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ARTICLE INFO ABSTRACT

Article history: A 72-year-old male underwent placement of a Gunther-tulip vena cava filter to prevent
Received 31 March 2020 development of a pulmonary embolism. One month later, when we tried to retrieve the
Revised 23 April 2020 Gunther-tulip vena cava filter via a transjugular approach, the filter detached from the snare
Accepted 24 April 2020 and became free in the outer sheath. The Gunther-tulip vena cava filter did not reopen in the

inferior vena cava probably because it became entangled with a thrombus; rather, the filter
migrated into the right atrium. The filter orientation rendered the transjugular approach in-

Keywords: appropriate; we used a bilateral transfemoral approach to aid filter retrieval. It is necessary
IVC filter to be very cautious when reopening a filter that has closed within the sheath. Although the
migration filter migrated into the heart, we retrieved it using a combined approach.

retrieval © 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
endovascular This is an open access article under the CC BY-NC-ND license.

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

. dovascular retrieval of an IVC filter that migrated into the right
Introduction :

atrium.
An inferior vena cava (IVC) filter is useful for preventing the
development of fatal pulmonary embolism in patients with
deep-vein thrombosis. Modern devices can be retrieved when
the embolic risk disappears. During retrieval, one critical com-
plication is filter migration to the heart or pu]monary artery A 72—year—old male was admitted with lower—extremity edema
[1], which can be life-threatening. We describe successful en- caused by deep-vein thrombosis in both common iliac veins.

Case report
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Fig. 1 - Frontal view. A Gunther-tulip vena cava filter (GTF)
was placed in the inferior vena cava at the level of the third
lumbar vertebra.

A Gunther-tulip vena cava filter (GTF) (Cook Medical, Bloom-
ington, IN) was placed in the IVC to prevent a pulmonary em-
bolism (Fig. 1). GTF retrieval was scheduled to take place 1
month later. Retrieval commenced via the right internal jugu-
lar vein. The hook at the top of the GTF was snared and the GTF
closed in the inner sheath. Next, the outer sheath was moved
in an effort to cover the inner sheath containing the GTF. How-
ever, the anchors of the GTF legs were caught by the edge of
the outer sheath and the movement of the outer sheath pulled
both the GTF and the snare out of the inner sheath. In hind-
sight, the snare was not adequately fixed and thus became
unfastened from the hook at the tip of the GTFE.

When we sought to reopen the GTF in the IVC, the legs did
not move; the GTF immediately migrated to the right atrium.
A small space was available around the GTF hook (Fig. 2).

We tried to lasso the legs using a snare catheter (GTF re-
trieval set; Cook Medical) delivered via a right transfemoral
approach; we wished to move the GTF from the right atrium to
the superior vena cava or the IVC. However, we failed to lasso
all 4 legs. When 2 legs were grasped, the other 2 legs extended
and escaped from the snare. We then caught a third leg via an
additional left transfemoral approach. Thus, we caught 3 legs
using 2 snare catheters (Fig. 3). Although we could not move
the GTF as we had initially planned, we were able to change its
orientation in the right atrium, creating a small space around
the hook. Therefore, we again tried to catch the GTF via a tran-
sjugular approach while holding it in an appropriate orienta-
tion via the transfemoral approaches. A 5-Fr left-sided Jud-
kins catheter was employed to approach the GTF hook and
a 10-mm gooseneck snare (Medtronic, Minneapolis, MN) was
inserted through the catheter. The GTF orientation was al-
tered by pulling and pushing the legs via the transfemoral ap-
proaches. After several attempts, we caught the hook (Fig. 4),
withdrew the filter into the outer sheath (Fig. 5), and removed

Fig. 2 - Angiogram of the right atrium. The tip of the
migrated GTF pointed toward the root of the tricuspid valve
and a small space was available around the hook
(arrowhead). The arrows indicate the tricuspid valve.

Fig. 3 - Frontal view. Two retrieval sets delivered via 2
transfemoral approaches caught 2 and one GTF legs
respectively. The GTF now pointed to the right (please
compare with Figure 1).
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Fig. 4 - Frontal and lateral views. Using a transjugular approach, the tip of a 5-Fr. left-side Judkins catheter faced toward the
GTF hook, which was then caught using a 10-mm gooseneck snare.

Fig. 5 - Frontal view. The GTF was reinserted into its outer sheath using the transjugular approach.

the entire system. The procedure time after migration of the
GTF into the right atrium was about 150 minutes.

Discussion

IVC filter migration typically occurs on deployment because
of technical issues [1]. However, the migration we experi-
enced commenced on retrieval; a technical issue was also in
play. The snare did not adequately hold the filter in the inner
sheath; the filter became free in the outer sheath. Robust snare
fixation is imperative; however, caution is required when re-

opening an IVC filter that has closed within the sheath. This
filter did not open, probably because it became entangled with
a thrombus. We should have attempted to snare the filter hook
via a microsnare inserted into to the inner sheath. We retro-
spectively confirmed that insertion of a microsnare into the
inner sheath can catch the hook of the GTE.

The effects of a migrated filter differ among patients, rang-
ing from no symptoms to sudden cardiac arrest. Hypoten-
sion, syncope, and dyspnea are more common when the fil-
ter is in the right cardiac chamber, while cardiac arrhythmia
is more likely when the filter lodges in the tricuspid valve.
It is safe for a filter to remain within the cardiac chamber,
but the long-term consequences of a filter within the heart
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of an asymptomatic patient remain unknown. Cardiac perfo-
ration due to further migration, foreign-body infection, or fil-
ter thrombosis are all potential complications. Some patients
die from sudden cardiac arrest or recurrent pulmonary em-
bolism after filter migration. Thus, migrated filters are usually
removed either surgically or via an endovascular approach.
The success rate of the latter technique is about 70%, and
about 70% of successfully removed filters are removed from
the right atrium [1]. Filters that migrate beyond the tricuspid
valve are generally surgically removed, especially in patients
exhibiting valvular or chordal involvement. Although the out-
comes of patients with migrated GTFs have not been widely
reported [2], to retrieve filters (including GTFs) that have mi-
grated into the right atrium an endovascular approach should
probably be used initially; an earlier review described relevant
techniques [3]. In 5 cases, migrated filters were located in the
right atrium and the techniques used for their retrieval in-
volved combined transfemoral and transjugular approaches.
In 1 patient, the apex of a Greenfield filter was stabilized in
the right atrium via the transjugular route, and was snared
and retrieved via the transfemoral route [4]. Our method was
similar, except that the stabilization and retrieval approaches
were reversed. In our case, the filter lay adjacent to the tricus-
pid valve; retrieval via a transjugular approach was impossi-
ble. Although we failed to catch all of the legs using a trans-
femoral approach, we were able to catch 3 of the 4 and then
move the GTF into the range of a transjugular approach. Our

procedure is somewhat similar to that used to treat a patient
via 2 transfemoral and one transjugular approaches; the mi-
grated filter was tilted and moved to the right innominate vein
[3]. Combined approaches allow for efficient endovascular re-
trieval once the filter location and orientation, and the amount
of space around the apex of the filter, have been determined.

In conclusion, caution must be exercised when reopening
an IVC filter that has closed within the sheath. A filter that
migrates into the heart can be retrieved by combining various
approaches to change the filter orientation.
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