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Stent migration is a rare but significant complication following endovascular procedures.
Techniques for managing dislodged stents have included surgical, endovascular, and con-
servative approaches. This case details a patient who had a covered stent placed within the
left renal vein which later migrated to the pulmonary artery causing damage to the tricus-
pid valve. The migrated stent was successfully removed using a percutaneous endovascular
approach utilizing fluoroscopy and transesophageal echocardiogram guidance.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
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of migrated stents, including endovascular and surgical ap-
proaches. Watchful waiting has also been described in the
literature depending on the location of the embolized stent

Introduction

Stent migration is an underreported phenomenon in the
literature, despite an estimated occurrence rate of 2%-5%
following percutaneous endovascular stent procedures [1,2].
Various techniques have been described for the retrieval

and patient symptoms [3,4]. A migrated stent within a prox-
imal pulmonary artery raises concern for vessel injury, pul-
monary thrombosis, and pulmonary infarction [5]. Few reports
of endovascular retrieval of migrated Viabahn stents (Gore &
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Associates, Flagstaff, AZ) from the pulmonary arteries exist
in the literature [2,3]. This case report presents the retrieval
of an 8 x 50 mm Viabahn stent (Gore & Associates, Flagstaff,
AZ) initially placed within the left renal vein in the setting
of Nutcracker syndrome that later migrated to the right pul-
monary artery. Using a modified technique first described by
Dashkoff et al. [3], the stent was successfully removed us-
ing an endovascular approach under fluoroscopic and trans-
esophageal echocardiogram (TEE) guidance.

Case report

The patient was transferred a tertiary referral center after pre-
senting at an outside hospital emergency department with
shortness of breath and diaphoresis. Initial imaging demon-
strated a migrated Viabahn stent (Gore & Associates, Flagstaff,
AZ) (Fig. 1) lodged a proximal right pulmonary artery. There
were multiple associated pulmonary emboli within the down-
stream segmental branches of the right lower lobe. Trans-
esophageal echocardiogram (TEE) was significant for new se-
vere tricuspid regurgitation secondary to a flail anterior leaflet.
A multidisciplinary review of the patient’s case was under-
taken with interventional radiology, cardiothoracic surgery,
and vascular surgery. The decision was made to undergo en-
dovascular removal in a hybrid operating room with cardio-
thoracic surgery back-up. After obtaining appropriate consent,
the procedure was performed under general anesthesia. A TEE
probe was introduced to assist with real time guidance during
the procedure.

The right common femoral vein was accessed under ultra-
sound guidance with a 21-gauge needle using micropuncture
set (Cook, Bloomington, IN). This was serially dilated and a
16 French sheath was placed (Cook, Bloomington, IN). Main
pulmonary artery was accessed and pulmonary angiography
was performed using 5 French pigtail catheter (Cook, Bloom-
ington, IN). Wire access across the stent was obtained using
a Kumpe catheter (Cook, Bloomington, IN) and Bentson wire
(Cook, Bloomington, IN). This was then exchanged for a Rosen
wire (Cook, Bloomington, IN). Over the Rosen (Cook, Bloom-
ington, IN) a 12 French sheath was advanced into the main
pulmonary artery for stability. A 10 x 8 cm balloon (Advance
LP 35 Cook, Bloomington, IN) was loaded onto the wire, and
proximal portion of the balloon was snared with using 15 mm
ONE Snare (Merit, Salt Lake City, UT) outside the body then ad-
vanced in tandem over the wire through the sheath to level of
the migrated pulmonary artery stent. Once the balloon/snare
complex was positioned through the stent, the snare reposi-
tioned off the balloon and over the proximal aspect of the cov-
ered stent. The balloon was then inflated to nominal pressure
within the stent. The snare was tightened over the stent with
the balloon inflated, which eliminated the step off that would
otherwise occur with snaring the stent alone (Fig. 2). The bal-
loon snare stent complex was then slowly retracted over the
wire across the pulmonic and tricuspid valves under fluoro-
scopic and TEE guidance. Once the balloon snare stent com-
plex was outside the heart, the balloon was slowly deflated
as the proximal end of the sent was retracted into the 12 F
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Fig. 1 (A) - Portable upright AP radiograph demonstrating a
retained stent in a proximal right pulmonary artery (white
arrow). (B) Subsequent CT of the chest was performed
demonstrating the stent in the proximal right middle
pulmonary artery on maximum intensity projection
imaging (white arrow).

sheath. This entire system was retracted through the right
atrium and IVC into a 16 French sheath.

Repeat pulmonary arteriograms demonstrated complete
removal without vascular injury (Fig. 3). The sheaths and
catheter were removed, and hemostasis was achieved with
Perclose ProGlide closure device (Abbott Vascular, Santa Clara,
CA).

Discussion

Stent migration occurs in 2%-5% of cases, and are most often
due to improper stent sizing, inadequate deployment tech-
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Fig. 2 (A) - Procedural fluoroscopic image demonstrating a
10 x 8 cm balloon inflated in the migrated stent oven a
0.035 inch Rosen wire, with a 15 mm ONEsnare over the
stent and balloon (white arrow). Transesophageal
echocardiography probe (white star) is seen projecting over
the stent. A 12 French sheath is positioned in the main
pulmonary artery (black arrow). (B) Intraprocedural
transesophageal echocardiography image demonstrating
the stent with an indentation proximally where the stare
has been tightened over the stent/balloon complex (white
arrow).

niques, and vessel tortuosity [1-3,6]. This case demonstrates a
novel technique to extract a migrated stent while minimizing
the possibility of valvular damage by utilizing intra-operative
TEE monitoring and using a balloon/snare combination to
eliminate the step-off resulting from snaring of the proximal
aspect of a stent. Although an endovascular approach is suc-
cessful in approximately 90% of cases of stent retrieval [1] the
operators should be aware of possible complications including

Fig. 3 - Digital subtraction pulmonary angiogram through a
pigtail catheter (white arrow) demonstrating successful
removal of the stent with no filling defects within the
pulmonary arterial system.

vessel injury and valvular injury during retraction. Further-
more, utilizing a hybrid operating room allows for the expe-
ditious conversion to a surgical approach in event of an intra-
procedural complications.

Conclusion

This report demonstrates a safe technique for image guided
removal of a migrated covered stent from pulmonary arter-
ies without causing vascular or valvular damage. Endovascu-
lar approaches for stent retrieval are safe and effective and
should be considered in situations of stent migration. As en-
dovascular procedures continue to expand, we suspect cases
of stent migration and subsequent retrieval needs will also in-
crease.

Patient consent

The patient discussed in this case report provided written in-
formed consent for publication of their case.
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