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Abstract 

Myocardial recovery in left ventricular assist device patients is a rare event. Surgical 

explantation remains a risky and challenging procedure. Alternative percutaneous techniques 

could represent an effective solution. We report the clinical use of a Watchman closure 

device in a HeartMate 3 left ventricular assist device deactivation. 

 

Abstract word count: 47 
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Left ventricular assist devices (LVAD) are an established therapeutic option for end-stage 

heart failure as a bridge-to-transplantation or destination therapy [1]. Ventricular unloading 

during LVAD support could promote reverse myocardial remodeling leading to device 

removal in selected patients. However, the bridge-to-recovery (BTR) strategy involves only 1-

2% of LVAD patients [2,3]. Although various surgical techniques could represent the 

definitive therapy for device removal, they are associated with high morbidity and mortality. 

Minimally invasive or percutaneous deactivation could be suggested as an attractive 

alternative. We present a case of a successful BTR strategy in a HeartMate 3 (Abbott 

Cooperation, Abbott Park, Illinois) LVAD with a Watchman (Boston Scientific, Inc, 

Marlborough, Massachusetts) closure device. 

A 43-year-old man received a HeartMate 3 as a BTR on an underlying inotrope-dependent 

alcoholic cardiomyopathy. His recent medical history was characterized by an episode of 

refractory cardiogenic shock managed with a peripheral veno-arterial extracorporeal 

membrane oxygenation for 6 days. The patient was discharged home at postoperative day 

55 after LVAD implantation. The patient was up-titrated to the maximum dose of beta-

blocker, angiotensin receptor-neprilysin inhibitor and mineralocorticoid receptor antagonist 

and we got alcohol abstinence for a year. One year after implantation, transthoracic 

echocardiography performed during a ramp test showed signs of myocardial recovery with 

improved left ventricular global contractility (left ventricular ejection fraction [LVEF]=53%) as 

well as reverse remodeling (end-diastolic diameter=44 mm) and a suboptimal right 

ventricular function (tricuspid annular plane systolic excursion=18 mm, pulsed-wave tissue 

Doppler-derived systolic myocardial velocity of the tricuspid lateral annulus [S’]=8 cm/s) at a 

reduced speed of 4600 rpm. At right heart catheterization, the hemodynamic conditions 

remained stable (cardiac output=4.5-4.8 l/min) after a stepwise reduction of the LVAD flow. 

After multidisciplinary discussion by our Heart Failure Team, we decided on a HeartMate 3 

deactivation. We opted for a percutaneous occlusion of the outflow graft and subcutaneous 

transection of the driveline. 
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The procedure was performed in our hybrid room under local anesthesia and fluoroscopy 

guidance. The LVAD outflow graft was accessed through the right femoral artery. A 21 mm 

Watchman device was deployed in the distal outflow graft proximal to the aortic anastomosis 

once the HeartMate 3 was turned off (Figure 1A). The aortography performed at the end of 

the procedure revealed the persistence of a partial backflow through the outflow graft (Figure 

1B). The procedure was uneventful. Thereafter, the transection of the driveline was 

performed in a sterile fashion. A 5-cm skin incision was performed at the exit site following 

the driveline course. After subcutaneous mobilization, the driveline was transected and the 

subcutaneous and cutaneous layers were closed in a standard fashion. 

The echocardiography performed at hospital discharge on postoperative day 4 showed a 

non-dilated left ventricle with a normal systolic function (LVEF=50%) and a stable, moderate 

systolic dysfunction of the right ventricle. Computed tomography confirmed a partial backflow 

in the outflow graft (Figure 2A). He was left on oral anticoagulation treatment with a goal of 

international normalized ratio of 2 to 3. One year after the deactivation, the patient was still in 

New York Heart Association functional class I with no signs of heart failure and satisfactory 

echocardiographic and hemodynamic findings (LVEF=50%, cardiac output=5.0 l/min, mixed 

venous oxygen saturation=56%). Computed tomography eventually showed a complete 

thrombosis of the outflow graft (Figure 2B). 

 

Comment 

LVAD explantation or deactivation for ventricular recovery is an attractive solution in order to 

improve survival and quality of life in long-term mechanical circulatory support patients. 

Although data from American and European registries showed that approximately 1% of 

LVAD patients could be weaned from the device [1,4], the incidence of cardiac recovery is 

higher (11%) in patients implanted with an “a priori” BTR strategy [2]. The lack of 1) well-

structured protocols for LVAD weaning, 2) standardized LVAD explantation criteria, 3) 

adjuvant drug therapy and 4) long-term follow-up data could at least partially explain that the 

BTR is an under-recognized strategy. 
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Various explantation techniques have been used and the differences rely on the degree of 

retained pump material [5]. However, these techniques often imply generous surgical 

approaches, which display a relevant postoperative morbidity and mortality. More recently, 

totally percutaneous techniques have been described in LVAD deactivation case reports. 

Zeigler et al. reported the first catheter-based approach for percutaneous LVAD deactivation 

by deploying an Amplatzer Vascular Plug II (Abbott) in the distal outflow graft [6]. Grinstein et 

al. described a LVAD percutaneous withdrawal using an Amplatzer Septal Occluder (Abbott) 

in the LVAD outflow graft at the level of the anastomosis with the ascending aorta [7]. Finally, 

Albulushi et al. developed and described a formal program including patient selection and 

management for percutaneous LVAD deactivation [8]. They performed LVAD deactivation in 

7 patients using 3 vascular plugs each in the outflow graft. All procedures have been 

successful with no subsequent mortality but two patients required heart transplantation 2 

months and 3 months, respectively, after the deactivation, underlying the utmost importance 

of patient selection. 

Herein, we present a successful LVAD percutaneous deactivation with a Watchman device 

allowing for a complete outflow graft thrombosis at 1-year follow-up. We opted for a 

Watchman device owing to our cardiologists’ experience in percutaneous left atrial 

appendage closure. The 21 mm size (+50% as compared to the 14 mm outflow graft) was 

chosen to obtain a stronger radial force during the deployment of the device. Moreover, the 

circular shape and the permeable polyester fabric partially covering the surface of the device 

seem suitable characteristics for LVAD outflow graft occlusion. Albeit encouraging, we 

cannot draw exhaustive conclusions from our preliminary experience, as the aforementioned 

advantages of the Watchman device should be considered speculative. Larger case series 

should focus the attention on the technical details (appropriate sizing, potential need for 

multiple closure devices, permeability) of the Watchman device in this specific indication as 

well as its theoretical advantages over the Amplatzer devices. 

Myocardial recovery after LVAD implantation is unusual but should be more actively pursued. 
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LVAD percutaneous deactivation using a Watchman device can be safely and effectively 

performed allowing for complete outflow graft thrombosis. Further studies are required to 

best define the role of this percutaneous closure device in this steadily growing subset of 

patients eligible to LVAD weaning. 
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Figure Legends 

 

Figure 1: A) Fluoroscopy showing the implantation of the Watchman device (arrow) in the 

distal outflow graft proximal to the aortic anastomosis. B) Aortography showing the 

persistence of a partial retrograde flow through the outflow graft. 

AA = ascending aorta. OG = outflow graft. 

 

Figure 2: A) Computed tomography scan image performed before hospital discharge 

showing the persistence of a partial backflow in the outflow graft through the Watchman 

device. B) Computed tomography scan image performed at 1-year follow-up showing the 

complete thrombosis of the outflow graft. 








