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ABSTRACT
Percutaneous procedures through femoral access in patients with inferior vena cava (IVC) filter may be at risk of complications. We
evaluated the feasibility and safety of left atrial appendage closure (LAAC) through femoral access in patients previously implanted
with IVC filter. We described the WatchmanTM device implantation in two patients with formal contraindication for oral anticoagulation.
First patient had a GreenfieldTM filter and the second one an OpteaseTM filter, and in this patient an attempt to withdrawal the filter
immediately before the LAAC procedure failed. A femoral approach was performed in both patients using a 14 Fr sheath. Before crossing
IVC filters, venographies did not detect any thrombus. All steps of IVC filter crossing were performed under fluoroscopic guidance.
No immediate or intrahospital complications related to the procedure occurred. Herein, we presented two cases of successful LAAC
closure with Watchman device in patients with two different kinds of IVC filters.
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INTRODUCTION
An increasing number of percutaneous cardiac interventions for structural heart diseases is described
worldwide, and these interventions concern a growing population. Among these procedures, left atrial appendage
closure (LAAC) is recommended by guidelines in patients with non-valvular atrial fibrillation (AF) at high risk
of thromboembolism and contraindicated for long-term oral anticoagulation (OAC) 1,2. In the setting of OAC
contraindication, the implantation of inferior vena cava (IVC) filter is recommended in patients who experienced
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venous thromboembolism (VTE) event, and as these patients also may have atrial fibrillation (AF) they would be

eligible for LAAC. However, LAAC requires venous transfemoral approach to access the left atrium by transeptal

puncture, which is usually considered to be contraindicated in IVC filter cases due to the risks of guidewire entrapment
and filter dislodgment3-5. Simultaneously, several reports6-9 have shown the feasibility and safety of crossing an IVC

filter using large sheaths up to 21 Fr, allowing various interventional procedures in the right atrium, on the atrial
septum, or requiring transseptal puncture. In this manuscript, we addressed the feasibility of two Watchman devices
implantation in patients across a previously implanted IVC filter.

CASES PRESENTATION
The first subject was an 82-year-old male with multiple urinary tract bleeding due to OAC for thromboembolic events

prevention associated to a permanent AF. This bleeding was responsible for clinical symptoms of fatigue, tiredness, dyspnea,
an important physical limitation that required hospital admission. The cause of the bleedings was secondary to an actinic
cystitis after radiotherapy for a vesical cancer. In this admission, patient presented hemoglobin level of 4.8 g/dL with the

use of Rivaroxaban for a left iliac vein thrombosis with important clinical aspects. At this time, the OAC was interrupted,
and the vascular team implanted a Greenfield (Boston Scientific) IVC filter (Fig. 1). Later, the patient was referred to
the electrophysiology section for an evaluation to perform a LAAC. In April 2021, we performed a 27-mm Watchman
(Fig. 2) implantation with no further complications.

The second subject was an 81-year-old female with OAC symptomatic AF associated with previous ischemic strokes

in July and November 2020 with posterior prescription of Edoxaban. In January 2021, the patient was admitted after a

massive digestive hemorrhage with hemodynamic instability and need of transfusions. After a normal superior endoscopy,
a colonoscopy showed signals of an angiodysplasia of the entire colon with active bleedings associated with diverticular
colonic disease. After hospital discharge, the patient was referred to LAAC, which was performed in April 2021 with a

Watchman device number 33 (Fig. 3). This patient had a previous Optease (Cordis) IVC filter (Fig. 4), due to a previous
femoral vein thrombosis.

Figure 1. Greenfield inferior vena cava filter and J shape guidewire 0.035 passing through it.
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Figure 2. Final position of Watchman device number 27 mm in left atrial appendage.

Figure 3. Final position of Watchman device number 33 mm in left atrial appendage.

Figure 4. Optease inferior vena cava filter and J shape guidewire 0.035 passing through it.
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LEFT ATRIAL APPENDAGE CLOSURE PROCEDURES
All procedures were performed under general anesthesia with transesophageal echocardiogram (TEE) monitoring for accurate
device positioning and safety. A right femoral venous access was achieved in all patients using 8Fr introducers. Before crossing
the IVC filter, a venography was performed with nonionic contrast media dye for detection of filter or IVC thrombosis, and the
IVC filter position was stored on fluoroscopy for posterior confirmation and detection of possible device migration. A .035” stiff
J-tipped guidewire (Abbott) was advanced into the superior vena cava (SVC) under fluoroscopic guidance across the IVC filter,
avoiding the center of the filter preferably by the right side of the IVC (Fig. 5) to have a better angle with a posteroinferior access
during the interatrial septum puncture. A 63-cm long-sheath Swartz SL1 braided transseptal guiding introducer (Abbott) and
a dilator were inserted through the IVC filter into the SVC over the guidewire. Then, a posteroinferior transseptal puncture was
performed using a 71-cm BRK transseptal needle (Abbott), and a .035” guidewire was positioned into the left upper pulmonary vein.
After that, a 14Fr delivery sheath (Boston Scientific) was advanced under fluoroscopy guidance through the left atrium, and then, a
6Fr regular pigtail was advanced into the LAAC in order to safely position the delivery sheath deeper into the LAAC. Watchman
device (Boston Scientific) was appropriately sized and positioned, by TEE and fluoroscopy, at the LAAC landing zone. Before
device release, we followed the recommended “position, anchor, size, and seal”, the PASS acronym criteria for the Watchman device.
In the second patient the procedure was performed immediately after a failure attempt of filter withdrawal by the vascular team.
After the procedure, patients were admitted for 24 hours and had a transthoracic echocardiography evaluation the following day.

Figure 5. Right side lateral guidance of J-shaped guidewire, avoiding the center of the inferior vena cava filter.

DISCUSSION
Several reports have shown the feasibility and safety of transcatheter interventions with large sheaths through a previously
implanted IVC filter6-9. In our personal experience this were the first patients requiring LAAC with previous implanted
IVC filters. AF patients indicated for LAAC have a high thromboembolic risk normally associated with a contraindication
to long-term OAC. In the same way, IVC filter implantation is required in patients with a VTE event in case of OAC
contraindication, and both AF and VTE have common risk factors, as previously demonstrated10,11. Therefore, performing
LAAC using the femoral approach in patients with a previously implanted IVC filter is not uncommon, and the access
through an IVC filter can carry some risks.
Cases of guidewire entrapment and filter dislodgment, as well as the theoretical risk of pulmonary embolism related
to clot embolism from the IVC filter, have been reported. Guidewire entrapment by some old IVC filters can occur,
particularly with J-tipped guidewires, and it is conceivable that some filters are more likely to entrap catheters or to be
dislodged than others. Two in-vitro studies reported by Kaufman et al.3 and Stavropoulos et al.5 evaluated, respectively,
six and eight commercially available IVC filters in the United States and four standard guidewire shapes (15 mm, 3 mm,
and 1.5 mm J-tipped, and straight) in an artificial vein. The aim of these studies was to compare the risk of engaging and
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entrapping guidewires in the IVC filters. They found that the TrapEaseTM, the 12Fr stainless-steel GreenfieldTM device,
and the VenaTech LGMTM device could entrap guidewires with a J-tip 3 mm or less.
In the series by El Ayech et al.12 of LAAC using Amulet and Watchman devices, IVC filter devices were performed via
transfemoral approach in patients with previously implanted ALNTM IVC Filter (ALN Implants Chirurgicaux) and VenaTech LP
(B. Braun) using J-tipped guidewires. All procedures were successfully performed without IVC filter-related complications despite
repeated crossing through the IVC filter by J-tipped guidewires, the transseptal puncture systems, and the dedicated delivery sheaths.
Of note, LAAC was performed at least two months after IVC filter implantation, which is the time limit for device
reendothelialization in our second procedure and different from our first case, when we performed the LAAC 10 days after
IVC implantation. Therefore, we think that this procedure is safe as long as careful manipulation of guidewires and sheaths
under x-ray guidance and venography are performed, if necessary. In case of wire entrapment, its early identification and the
use of an appropriate technique under fluoroscopic guidance are associated with a high success rate of disengagement, avoiding
filter dislodgment. Okutucu et al.13 described a case with iliac vein and IVC thrombosis that was referred for a Watchman
implantation due to permanent AF and the impossibility to use OAC. In their case, the thrombosis was passed by a hydrophilic
coated angled glide guidewire with successful Watchman implantation.
Besides femoral venous approach for LAAC is the mainstay, nowadays several alternatives could be used especially
when IVC filter thrombosis or obstruction are present. Transjugular, upper-extremity, and transhepatic venous approaches
were previously reported in patent foramen interventional procedures14-16. However, these techniques are more difficult than
the usual femoral access since the equipment used was designed primarily for manipulation from the lower extremities.

CONCLUSION
These two cases here described confirm the safety and efficacy of LAAC with Watchman device across a previously
implanted IVC filter. Careful approach under fluoroscopic guidance and venography should be used to avoid complications
such as filters dislodgements.
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