Case Report
Migration of Inferior Vena Caval Filter to the Right Atrium: Is any

model free of this complication?
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The use of inferior vena caval (IVC) filters has been an accepted method for preventing pulmonary embolism,
especially in cases where there are contraindications to anticoagulation. However, these filters have numerous
potential complications some of which could be life threatening like, thrombosis and migration of the filter. The
“Antheor” filter was designed to prevent this complication. Unfortunately, we encountered one patient where it has
been unsuccessful in this regard. We therefore, believe that there is no ideal filter and the selection of a filter

requires thorough knowledge of the limitations of individual brand.
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The use of inferior vena caval (IVC) filters has been an
accepted method for preventing pulmonary embolism,
especially in cases where there are contraindications to
anticoagulation. These filters have numerous potential
complications like, caval perforation, thrombosis and
migration. Relatively less common complications include
structural breakdown of the ﬁlter"z'3, dueodena-caval
fistula™, migration into the retroperitoneal space® and
erosion into the vertebral column’. The breakdown of a
filter can sometimes lead to migration of broken parts into
various organs by embolism or local erosion calling for a
major and risky exploration®.

The incidence of migration of the whole filter has
been reported to be as high as 6%. This complication has
to be managed on cardiopulmonary bypass and therefore
raises serious concerns about the safety of a filter. The
quality of filter 1s further judged by its clot trapping
efficiency and low frequency of caval thrombosis and
migration. The design of the filter has undergone a
considerable change in the hope of improving its
efficiency. The *“Antheor” permanent IVC filter was
specifically designed to minimize the chances of
migration. We describe a case where it has not been
successful.

Case Report

A 47 years old man who recently had neurosurgery for
metastatic melanoma of his frontoparietal lobe, deveioped
multiple episodes of pulmonary embolism. The thrombus
extended from the left iliac vein into the IVC. As anti-
coagulation was contraindicated, an “Antheor” 28mm
permanent IVC filter was deployed in the IVC through the
right femoral vein.

The filter was successful in preventing further
episodes of pulmonary embolism. However, two and half
week later he developed chest pain, tachycardia, dyspnoea
and hypotension suggesting another episode of pulmonary
embolism. A chest X-ray showed that the filter had
migrated to the right atrium and the patient was transferred

243 ANNALS VOL. 9 NO. 3 JUL — SEP 2003

urgently to our unit. He was taken to the operation theatre
and following a median sternotomy, normothermic
cardiopulmonary bypass was established using superior
and inferior vena caval cannulae. The right atrium was
opened and filter was removed without difficulty. It was
covered in thrombus which had been trapped successfully.
The pulmonary artery was opened and both branches were
explored with Fogarty balloon catheter without any yield
of thrombus. The catheter was also passed down the IVC
where no thrombus was found. Cardiopulmonary bypass
was discontinued after closing the pulmonary artery and
the right atrium. Post-operative Inotropic support was
required for short while due to poor right ventricular
performance. He returned to the ward the following day
and made an uneventful recovery.

Fig.1. The IVC filter with trapped clot

Fig. 2. The filter after removal of clot clearly showing the
direction of the lines for stabilization and prevention of migration



Discussion

The “Antheor™ IVC filter was obviously efficient at
trapping thrombus. Although its design 1s such that 1ts
tines face in both directions to minimize migration, it was
not successful in this case. The symptoms in this patient
could be explained by diminishing return of blood to the
heart.

The symmetrical shape of the “Antheor” permanent
vena caval filter promotes clot capture and minimize caval
patency, but sometimes massive thrombus mass combined
with the filter itself forms an obstructive plug in the IVC.
The resultant higher pressures in the IVC may play a part
in the filter to migrate and stretch of the IVC may dislodge
the: tines of the filter from the wall. If this mechanism is
true it may be difficult for the filter to avoid migration.
The design may need to be modified. However, further
experience with this filter may allow a better comparison
of its efficiency and migration rate with other models.

A large number of caval filters are available in the
market including Greenfield filter, Titanium Greenfield
filter, Simon-Nitinol filter, Bird’s Nest filter, LGM or
Vena Tech filter, Amplatz filter and Gunther filter. The
availability of such a large number of different designs is
itself an evidence that no filter is ideal. There have been
reports about -the technical difficulties encounter in
insertion of these filters as well as the complications after
successful insertion. The Greenfield filter is the earliest
one and has been reported quite frequently in the literature.

- Filter migration is one of the commonest complication
associated with it. New filters were therefore designed to
avoid this complication and Antheor is one of those filters
specifically  designed to prevent filter migration.
Nevertheless, it has failed to achieve this goal in our case
report. There are however reports about other available
filters with excellent results regarding this problem.
Rousseau et al have'' have reported their data of 65
patients with a Nitinol permanent IVC filter (Cordis
TrapEase). Over a period of six months non of filters
migrated from the site of deployment. Poletti el al'' have
shown similar success rates in 114 cases i an average
follow up of 32 months (range 5-62 months) with Simon-
Nitinol inferior vena cava filter. They did not have any
case of shunt migration . McCowan et al” have describe
similar success without any filter migration with Amplantz
filter in 30 patients. Becker el al” have provided an
excellent review of the problems. associated with
deployment of caval filters. They reviewed the results
reported by different authors published in literature and
covers a total of 24 case series out of which 16 were about
the Greenfield filter (1632 patients), and eight dealt with
other designs (925 patients). They have concluded that
although there are still many questions about indication
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and safety, caval filters are effective in preventing
recurrent pulmonary embolism. They have suggested that
anticoagulant therapy, if not contraindicated, should be
used in conjunction with filters.

Conclusion
We believe there is no ideal filter. The selection of the
filter and method of insertion should be made after
consultation between interventional radiologists and
surgeons according to the individual chnical situation of
the patient.
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