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Abstract: 

Background: Vena cava stenting has become the treatment of choice for patients presenting with superior 

vena cava syndrome. Stent migration into the right heart is a rare, but potentially severe complication, usually 

requiring cardiac or vascular surgery. 

Case Description: An 84-year-old patient with a history of lymphoma was hospitalized for superior vena 

cava syndrome caused by stenosis and thrombosis of an implantable chemotherapy port. The patient was in 

complete remission after chemotherapy of diffuse large B cell lymphoma. After an initial course of 

anticoagulation therapy, the patient was scheduled for percutaneous stenting of the superior vena cava. 

Unfortunately, this procedure was complicated by stent migration into the right atrium (Fig. B). Multiple 

attempts to snare the lost stent failed. As the attending cardiac surgeon considered the patient high-risk, the 

interventional cardiology attending was consulted for percutaneous intracardiac stent removal. The stent 

retrieval procedure was conducted via femoral access using a 12 French deflectable sheath and a 0.035” 

hydrophilic guidewire. Using orthogonal projections, the central part of the stent was encircled by the 

hydrophilic guidewire, followed by snaring of the free end of the guidewire using an endovascular snare. The 

snared end was subsequently exteriorized. By pulling on both guidewire ends, the vena cava stent was folded 

onto itself and retracted into the sheath and outside the exit port of the deflectable sheath. Finally, the superior 

vena cava was successfully stented during a separate intervention, with excellent results. The patient was 

asymptomatic at 6-month follow-up. 

Conclusions: The use of a steerable, large diameter sheath can facilitate the safe retrieval of a lost vena cava 

stent from the right atrium by an exclusively percutaneous approach, obviating the need for cardiac or 

vascular surgery.  
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1.Introduction 

Superior vena cava (SVC) stenting has become the treatment of choice 

for patients affected by superior vena cava syndrome [1-2]. In a review of 

thirty-two studies encompassing 884 patients, SVC stenting was fatal in 

2% of cases, out of which 41% of cases were due to a cardiovascular 

cause: arrhythmia, myocardial infarction or tamponade[2]. In this study, 

the rate of major adverse events was 4% (38 patients), out of which 18 

cases were assigned to either stent migration or stent malposition [2]. 

Although rare, stent migration into the right heart chambers is a 

significant complication, as it can lead to tricuspid regurgitation[3-4], 

arrythmia [2,5,6] or cardiac perforation [2,7]. Most case reports describe 

surgical or hybrid (interventional and vascular surgery) [4,8-12] 

approaches to retrieve vena cava stents migrated to the right heart 

chambers. As SVC syndrome is often diagnosed in the context of 

malignancy, surgical procedures and the need for general anaesthesia are 

particularly challenging. In such circumstances, the cardiologist may be 

called upon to attempt percutaneous retrieval of a venous stent that 

migrated into the right heart chambers. In this case report we illustrate a 

step-by-step, fully illustrated description of a simple percutaneous means 

to retrieve a vena cava stent from the right atrium (RA) using a large 

diameter, steerable catheter that is routinely utilized for position of 

ablation catheters at the level of the RA. To the best of our knowledge, 

this technique has not been previously described. We present the 

following case in accordance with the CARE reporting checklist. 
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2. Case Description 

An 84-year-old patient with a history of diffuse large B cell lymphoma 

and an implantable chemotherapy port presented with persistent facial 

oedema, suggestive of SVC syndrome. Doppler vascular ultrasound 

suggested obstruction of the right axilar-subclavian axis and the right 

internal jugular vein. A contrast-enhanced computed tomography scan 

showed thrombosis of the SVC (around the chemotherapy port) extended 

to both brachiocephalic veins and to the right internal jugular vein (Figure 

1). From a haematological perspective, the patient had been in complete 

remission for the past 5 years, and cancer recurrence was excluded at the 

current hospitalisation. However, she was under-weight and fragile. 

Therapeutic anticoagulation with apixaban 5 mg b.i.d. was initiated, and 

the patient was scheduled for planned superior vena cava stenting in the 

following month.  

 

Figure 1: Thoracic computed tomography scan showing superior vena cava thrombosis (yellow arrow). 

Stenting of the SVC was attempted by the interventional radiology 

attendant using right femoral vein access. Venous puncture was guided 

by vascular ultrasound. The SVC stenosis was crossed using a 0.035” 

hydrophilic wire (Terumo, Radifocus) via a 5F multipurpose catheter. 

Following pre-dilation with a 6 mm 0.035” balloon dilation catheter 

(Boston Scientific, Charger), a 16 mm x 60 mm self-expanding venous 

stent (Optimed) was implanted. The stent was post-dilated using a 10 mm 

0.035” balloon dilation catheter (Boston Scientific, Charger). Upon 

deflation of the post-dilation balloon, the stent was unfortunately 

completely dislodged, followed by migration into the RA (Figure 2). 

Multiple snaring attempts using a right internal jugular, left internal 

jugular and a left common femoral approach were pursued, with no 

success.  

 

Figure 2: Vena cava stent lost in the right atrium (16 x 60 mm venous stent, OptiMede), encircled by 0,035” hydrophilic guidewire. The 

guidewire free-end was snared and then retracted down the 12 French deflectable sheath (Medtronic, FlexCath), followed by exteriorization. 

 

The cardiac surgeon attending reviewed the case, assessed the patient to 

be at high surgical risk, and suggested the interventional cardiology team 

attempt to retrieve the lost stent percutaneously.  

The second stent retrieval procedure was conducted via femoral access 

using a 12 French deflectable sheath (FlexCath Advance Steerable 

Sheath, Medtronic). This long sheath, designed for ablation catheter 

positioning in the RA, allowed us to easily manoeuvre the tip of the sheath 

in the RA, in close proximity to the lost SVC stent. We first attempted to 

encircle the stent using a 0.014’’ guidewire (BMW, Abbott), which 

proved ineffective as this slender guidewire broke. We then attempted to 

encircle the stent using a stronger, yet highly flexible 0.035” hydrophilic 

guidewire (Radifocus, Terumo). Using orthogonal projections, we 

checked for complete encirclement around the central part of the stent 

(Video 1). We then snared the distal end of the guidewire (Lasso Ensnare, 

Merit) (Figure 2, 4), gently retracted the end all the way down to the 

sheath exit port, and then proceeded to pull on both ends of the 0.035” 

guidewire in order to fold the vena cava stent onto itself and safely retract 

it into the sheath and outside of the patient (Figure 3, 4; Video 2). The 
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stent was fully retracted at the level of the RA. Finally, the superior vena 

cava was successfully stented during a separate intervention, with 

excellent results (Figure. 5). The patient had an uncomplicated hospital 

stay and was asymptomatic upon discharge, as well as at a 6-month 

follow-up call.   

 

 

Figure 3: Stent retraction into the FlexCath by pulling down on both guidewire ends. 

Video 1: Terumo Radifocus 0.035” hydrophilic guidewire encircling vena cava stent using orthogonal projections.

 
Figure 4: Graphic representation of the procedure. 

Video 2: Vena cava stent capturing and retraction into the 12 French deflectable, steerable FlexCath.  
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Figure 5: Final thoracic computed tomography scan showing optimal vena cava stent expansion. 

3. Discussion 

This case report describes a fully percutaneous approach to vena cava 

stent retrieval from the right atrium, using a large diameter, steerable 

catheter that is routinely utilized for ablation catheter positioning. This 

catheter possesses multiple advantages. Firstly, it is designed to be placed 

into the RA; this obviates the need for a potentially traumatic retraction 

of the stent through the venous system down to the femoral vein, as was 

employed by most case reports citing a hybrid approach at SVC stent 

retrieval [4,8,11]. Secondly, the catheter is steerable, which allows 

positioning of the tip of the catheter in close proximity to the migrated 

stent. Finally, its diameter is large enough to allow for the passage of a 

stent folded on itself. To the best of our knowledge, this technique has not 

been reported previously. 

Bagu et al used a hybrid, interventional and vascular surgical approach 

that shares similarities with our method [11]. Initial attempts to directly 

sna6re the stent failed. The authors then passed a sidewinder catheter 

(Cordis Europa N.V) over an angled Terumo wire (Terumo Corp, Japan) 

through a 10 Fr flexible, long venous sheath (Teleflex, 10 Fr Super 

Arrow-flex sheath, 45 cm in length). They passed the Terumo wire 

through the entire length of the stent, followed by snaring of the free wire 

end and shortening of the stent along its long axis. The shortened stent 

was then retracted into the left femoral vein, from where it was removed 

by vascular surgeons via venotomy. By comparison, our encirclement of 

the stent around its middle portion allowed the stent to be folded on itself, 

while the 12 French deflectable sheath placed into the RA allowed 

complete retraction of the stent at the level of the RA. Srinathan et al[4] 

described a method similar to ours, using a Terumo wire to encircle the 

center part of the SVCS, followed by wire snaring and retraction of the 

stent into the right common femoral vein, from where it was similarly 

removed by venotomy. While others have employed large snares or other 

combinations of snares and guidewires to directly snare the lost stent into 

the femoral veins, the stent had to be recovered surgically in most of these 

procedures [4,8,11]. Only two case reports have successfully retracted the 

lost stent through a short femoral vein sheath: Taylor et al utilized a large 

snare/wire combination[13], while Ghanem et al grabbed the lost VCS 

stent from the right ventricle by using an intravascular biopsy forceps, 

followed by retraction into a 14-F venous sheath[14]. Another case report 

has described stent recovery from across the tricuspid valve via a 14F 

sheath placed within the right internal jugular vein, by means of combined 

balloon and lasso trapping[15]. However, these methods include the 

inconvenience of dragging the stent through the veinous system, which 

carries the theoretical risk of causing vascular injury. Treatment should 

be individualized to each patient and discussed in a heart team consisting 

of at least an interventional cardiologist and a cardiothoracic or vascular 

surgeon. The choice in favor of a percutaneous versus a surgical retrieval 

technique should take into consideration the patient’s surgical risk and the 

location of the migrated stent, as well as the local expertise, as 

percutaneous retrieval can require specific material competencies to 

ensure optimal results and procedural safety.   

3.2 Strengths and limitations 

We present a fully percutaneous approach to retrieving a SVC stent 

migrated into the right atrium. Its strengths include lack of stent dragging 

down the veinous system, as well as no requirement for surgical 

intervention. The procedure requires good hydrophilic guidewires and 

endovascular snares, which are routinely found in most catheterization 

laboratories. However, the large diameter deflectable sheath we employed 

is a tool dedicated for atrial fibrillation ablation catheter positioning. We 

had access to such a catheter as we share the catheterization laboratory 

with the electrophysiology team, and we acknowledge that it may not be 

available in every institution. 

4. Conclusions 

Superior vena cava stenting is the treatment of choice for SVC syndrome. 

Stent migration from the SVC to the RA is an infrequent, but potentially 

serious complication. Fully percutaneous retrieval of a lost SVC stent can 

be achieved by using a hydrophilic 0.035” guidewire, a snare system and 

a steerable, large diameter sheath destined for right atrial ablation catheter 

positioning. This avoids the need for cardiac or vascular surgery in 

patients at high surgical risk. 
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Key findings 

⚫ A steerable, large diameter sheath and a hydrophilic 0.035” 

guidewire can be used to facilitate safe extraction of a vena cava 

stent migrated into the right atrium, without the need for a surgical 

approach. 
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What is known and what is new?  

⚫ Stent migration into the right heart is a potential severe 

complication of vena cava stenting, frequently requiring a surgical 

approach. 

⚫ Our case illustrates a fully percutaneous extraction technique which 

is particularly valuable in fragile or highly comorbid patients at high 

surgical risk. 

⚫ What is the implication, and what should change now?  

⚫ Considering an ageing patient population, interventional 

cardiologists may increasingly be called upon to assist 

interventional radiologists in case of cardiac embolization of 

various devices. 
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