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History 

• 81 yo WM with Chronic AF on Warfarin therapy. 
• Comorbid factors are HTN, OSA, CAD, CHF with pEF, 

Parkinson’s Disease. 
• Episode of syncope felt to be orthostatic from 

Parkinsons, fell down flight of stairs, immobile for a 
day, almost fatal. Small brain bleed. 

• 2 other major falls secondary to Parkinson’s 
• GI bleed 9/2015 secondary to multiple ulcers in 

duodenum requiring transfusions 
• Maintaining Warfarin, Last INR 2.8, previously on 

Xarelto 



Background 
• Atrial Fibrillation (AF) is a major risk factor for embolic 

stroke. Patients with AF have 5 times the risk of stroke 
compared to patients without AF1 

• AF accounts for at least 15-20% of all CVA4 

• Stroke is more severe for patients with AF, as they have a 
70% chance of death or permanent disability1 

• AF-associated ischemic strokes generally occlude large 
intracranial arteries depriving a more extensive region of 
the brain of blood flow2  

• Compared with non-AF patients, AF patients have poorer 
survival and more recurrences of stroke during the first 
year of follow-up3 

1. Holmes DR. Seminars in Neurology. 2010;30:528–536  
2. Tu HT et al, Cerebrovascular Disease. 2010;30(4):389-95 
3. Go AS, Hylek EM, Phillips KA, Chang Y, Henault LE, Selby JV, Singer DE. Prevalence of diagnosed atrial fibrillation in adults: national implications for 

rhythm management and stroke prevention: the anticoagulation and risk factors in atrial fibrillation (ATRIA) study. JAMA. 2001; 285: 2370–2375. 
4. Onalan O, Crystal E. Left Atrial Appendage Exclusion for Stroke Prevention in Patients With Nonrheumatic Atrial Fibrillation. Stroke. 2007; 38: 624-

630  



Anticoagulation 

• Anticoagulation reduces risk of  
thromboembolism (TE)  in patients with Atrial 
Fibrillation. 

• Meta-analysis looking at 29 trials included 28,044 
participants. Compared to control, warfarin and 
antiplatelet agents reduced stroke by 64% and 
22%, respectively. 

• Warfarin was substantially more efficacious than 
antiplatelet therapy (relative risk reduction 39% ) 

1) R. G. Hart, L. A. Pearce, and M. I. Aguilar, “Meta-analysis: antithrombotic therapy to prevent stroke in patients who have nonvalvular 
atrial fibrillation,” Annals of Internal Medicine, vol. 146, no. 12, pp. 857–867, 2007. 
2) Warfarin versus aspirin for prevention of thromboembolism in atrial fibrillation: Stroke Prevention in Atrial Fibrillation II Study. Lancet. 
1994;343:687–91.  



CHA2DS2-VASc 

• Validated in 
multiple studies. 

•  Powerful tool to 
assign stroke risk 
and provide 
evidence to use, or 
not use 
anticoagulation. 

1) Olesen JB, Lip GY, Hansen ML, Hansen PR, Tolstrup JS, Lindhardsen J, Selmer C, Ahlehoff O, Olsen AM, Gislason GH, Torp-Pedersen C. 
Validation of risk stratification schemes for predicting stroke and thromboembolism in patients with atrial fibrillation: nat ionwide cohort 
study. BMJ. 2011; 342: d124.  



What’s our patient’s CHADS-VASC? 

• CHF 

• HTN 

• AGE (2) 

• Vascular (Nonobstructive CAD) 

 

– Score = 5 (6.7% yearly risk of CVA) 

 



What’s his risk of major bleeding? 
HAS-BLED score 

• HTN 
• Bleeding Hx 
• Elderly 

 
– Score = 3 (at least. Near fatal fall) Risk is at least 5.8% per year 



Options? 

• 1) Eliquis? Pradaxa? 

• 2) No antiocoagulation? 

• 3) Same Warfarin? 

• 4) Dual antiplatelet? 



Despite Increasing NOAC Adoption, Overall Rate of 

Anticoagulation in High Risk NVAF Patients has 

Not Improved 

1. Jani, et al. Uptake of Novel Oral Anticoagulants in Patients with Non-Valvular and Valvular Atrial Fibrillation: Results from the NCDR-Pinnacle Registry. 
ACC 2014 
 

Results from the NCDR PINNACLE Registry1 
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Left Atrial Appendage 

• More than 90% of cardio-embolic events originate from the Left Atrial 
Appendage (LAA) in non-rheumatic Atrial Fibrillation. 1,2 

 

• A review of 23 studies found that thrombi were present in 17% of 
patients with nonrheumatic AF, of which 91% were located in the LAA 

1. Onalan O, Crystal E. Left Atrial Appendage Exclusion for Stroke Prevention in Patients With Nonrheumatic Atrial Fibrillation. Stroke. 2007; 38: 624-630  
2. Blackshear JL, Odell JA. Appendage obliteration to reduce stroke in cardiac surgical patients with atrial fibrillation. Ann Thorac Surg 1996;61:755–9. 



Why? 

• The left atrial appendage (LAA) is particularly vulnerable to thrombus 
formation due to its complex anatomy and low blood flow during AF.  

• The LAA is a blind pouch 2-4 cm long. It has a narrow neck with 
multiple lobes. 

• The endocardial surface is irregular, trabeculated and full of crypts. 
(pectinate muscles) 

• Size and Shape of the appendage have been shown to predict stoke. 

– Larger LAA ostia, Larger neck diameter and greater length have a 
higher risk of stroke 

– “Chicken wing” shape is 79% less likely to have a stroke 

• Johnson et al. described  the LAA as “our most lethal human 
attachment”  

J. L. Blackshear and J. A. Odell, “Appendage obliteration to reduce stroke in cardiac surgical patients with atrial fibrillat ion,” Annals of Thoracic 
Surgery, vol. 61, no. 2, pp. 755–759,1996. 
W. D. Johnson, A. K. Ganjoo, C. D. Stone et al., “The left atrial appendage: our most lethal human attachment! Surgical implications,” European 
Journal Cardio-Thoracic Surgery, vol. 17, no. 6, pp. 718–722, 2000. 



LAA Morphologies 

Cactus Chicken Wing 

Cauliflower 

Windsock 

Luigi Di Biase, Pasquale Santangeli, et. Al. Does the Left Atrial Appendage Morphology Correlate With the 
Risk of Stroke in Patients With Atrial Fibrillation? J Am Coll Cardiol. 2012;60(6):531-538 



LAA Anatomy/Morphology 

Wind Sock: 

An anatomy in which one 

dominant lobe of sufficient 

length is the primary structure   

Chicken Wing: 

An anatomy whose main feature is a 

sharp bend in the dominant lobe of 

the LAA at some distance from the 

perceived LAA ostium 

Broccoli: 

An anatomy whose main feature 

is an LAA that has limited overall 

length with more complex 

internal characteristics   



Left Atrial Appendage 
Why do we have one? 

• A major endocrine organ 
– produces ANP (Atrial natriuretic Peptide) 
– It also helps mediate thirst (animal studies) 
– The ANP concentration is 40 times higher in the LAA 

walls than in the rest of the atrial free wall and in the 
ventricles. 

• Acts as a reservoir/decompression chamber 
– when left atrial pressure is high, it can accommodate 

extra blood. It is more distensible than the left atrium. 
– Animal experiments have shown that eliminating 

access to the LAA results in an increase in the size and 
mean pressure in the left atrium. 

1. Stollberger, C, et al. Elimination of the left atrial appendage to prevent stroke or embolism? Chest, Vol. 124, December 2003, pp. 2356-62 
2. Al-Saady, NM, et al. Left atrial appendage: structure, function, and role in thromboembolism. Heart, Vol. 82, 1999, pp. 547-55 



Watchman 

• The WATCHMAN device, first 
implanted in  2002 

• Self-expanding, open-ended nitinol 
frame with fixation anchors and a 
polyethylene membrane 

• Catheter-based trans-septal delivery 
system.  

• Permeable membrane , Warfarin is 
required for at least 6 weeks to 
prevent thrombus formation prior to 
endothelialization of the device. 



• Protect AF trial 
– 707 pts with AF, CHADS2 >=1, randomized to Left atrial 

appendage closure (Watchman) or Warfarin. 

• After 1065 patient-years of follow up, the primary endpoint 
(stroke, systemic embolism, or cardiovascular or 
unexplained death) was less in the WATCHMAN group vs 
the warfarin group (3.0% versus 4.9% per 100 patient-
years) and achieved the criteria for noninferiority. 

• However, the primary safety endpoint (excessive bleeding 
or procedure-related complications) was significantly worse 
in the WATCHMAN group (7.4% versus 4.4% per 100 patient 
years). 



PROTECT AF 4-Year Results in JAMA 

WATCHMANTM Met Criteria for both Noninferiority and Superiority 
for the Primary Composite Endpoint Compared to Warfarin  

Reddy, VY et al. JAMA. 2014;312(19):1988-1998. 



Watchman 
Protection but Risky 

• Periprocedural complications included 22 
pericardial effusions (4.8%), 4 air emboli (0.9%), 
and 3 device embolizations (0.6%). 

• Warfarin group had a higher incidence of major 
bleeding (4.1% versus 3.5%) and hemorrhagic 
stroke (2.5% versus 0.2%).  

• Overall implantation success was 91% and at six 
months, 92% of patients in the WATCHMAN 
group were able to discontinue warfarin after a 
TEE. 

 



Comparison of Safety in Protect AF 



• PREVAIL: Prospective Randomized EVAluation of the 
WATCHMAN LAA Closure Device In Patients with Atrial 
Fibrillation Versus Long Term Warfarin Therapy 

• Prospective, randomized, multicenter study to provide 
additional information on the safety and efficacy of 
the WATCHMAN LAA Closure Technology  

• Confirmatory study conducted to provide additional 
information on the implant procedure and 
complication rates associated with the device 

Watchman – PREVAIL 

Holmes D, et. al. Prospective Randomized Evaluation of the Watchman Left Atrial Appendage Closure Device in Patients 
with Atrial Fibrillation versus Long-Term Warfarin Therapy. The Prevail Trial. J Am Coll Coardiol 2014;64:1-12.  



First Primary Endpoint: 
Primary efficacy 

• Death, Stroke, 
Systemic embolism 

 

• Statistical 
noninferiority not 
achieved, lower than 
expected events in 
control group. 95% CI 
higher than 1.75 

Device  

18-Month Rate 

Control  

18-Month Rate 

18-Month Rate 

Ratio (95% CI) 

0.064 0.063 
1.07 

(0.57, 1.88) 



Second Primary Endpoint: 
Late ischemic efficacy 

• Comparison of composite of stroke, systemic embolism, excluding 
the first 7 days after randomization. 

• To aid in evaluating the mechanism by which placement of the device 
improves outcome. (Local treatment noninferior to systemic AC) 

Proved to be 
Noninferior.  



Hot off the Press 



5 Year Combined Data  



FDA Approval 

• FDA approval March 13, 2015 
– The WATCHMAN should only be used in patients 

who:  
• have atrial fibrillation not related to heart valve 

disease. 

• are at increased risk for a stroke. 

• are recommended for blood thinning medicines. 

• are suitable for warfarin (a blood thinner also known as 
Coumadin). 

• have an appropriate reason to seek a non-drug 
alternative to warfarin. 



Medicare Approval 
 

• Approved Feb 8, 2016 
 

• The patient must have:  
– A CHADS2 score  ≥ 2 or CHA2DS2-VASc score ≥3  
– A formal shared decision making interaction with an independent non-

interventional physician using an evidence-based decision tool on oral 
anticoagulation in patients with NVAF prior to LAAC.  

– A suitability for short-term warfarin but deemed unable to take long term oral 
anticoagulation following the conclusion of shared decision making, as LAAC is 
only covered as a second line therapy to oral anticoagulation 

– The procedure must be performed by an interventional cardiologist(s), 
electrophysiologst(s) or cardiovascular surgeon(s) that meet the adequate 
training criteria 

•  
The patient is enrolled in, and the MDT and hospital must participate in a 
prospective, national, audited registry that: 1) consecutively enrolls LAAC 
patients and 2) tracks the clinical annual outcomes for each patient for a 
period of at least four years from the time of the LAAC: 





WATCHMAN™ Device 
Endothelialization 

Canine Model – 30 Day 

Canine Model – 45 Day 
Human Pathology - 9 Months Post-implant  

(Non-device related death) 

Images on file at Boston Scientific Corporation.  
Results in animal models may not necessarily be indicative of clinical outcomes. 



Our patient 



Delivery of Watchman 



What do you think? 



TEE post delivery 



Reposition and Core Wire Removal 





After Repositioning 



6 Weeks post TEE 



Follow up 

• Warfarin discontinued after 6 weeks. 

• Plavix was discontinued June 2016 

• Asa 325 indefinitely 

• So far (fingers crossed) no events. 

 



Bryn Mawr Data 

• 85 Implants to date (Aug 2015 first implants) 

• 83/85 acutely successful, 2 aborted for Size 
and incomplete closure. 

• 81/83 to date were able to stop Warfarin at 6 
weeks, no major (greater than 5mm) residual 
leaks or thrombus.  

• 2 patients with residual leaks > 5mm 
underwent amplatzer closure at 12 weeks. 



Safety Data 

• All 85 patients 
– No strokes, no deaths, no vascular compromise 

– 1 presumed air embolism. Transient ST elevations and 
wall motion abnormality which resolved within 2-
3mins 

– 1 groin bleed at home next day, came back in for 48 
hours 

– 1 asymptomatic PE picked up on CT scan in ER for 
abdominal complaints (imaged lower lungs and saw it) 

– 1 patient with LAA perforation requiring open surgical 
closure in EP lab, did well, home 5 days later. 



Hot off the 
press: 

Ewolution 1 
year data 



Post US approval Data: 
Over 3800 cases 

 



Real World US Data since Market 
Release 



Who is a candidate? 

• Bleeding Hx 
– GI/Urinary/Brain, etc 

• Labile INR’s  
– inability to maintain stable INR 
– inability to comply with regular INR monitoring and unavailability of an approved 

alternative OAC 

• Falls hx 
• Medical condition, occupation, or lifestyle placing patient at high risk of 

major bleeding secondary to trauma  
• Remember the guidelines are broad: 

– “have an appropriate reason to seek a non-drug alternative to warfarin.” (FDA) 
– “A suitability for short-term warfarin but deemed unable to take long term oral 

anticoagulation following the conclusion of shared decision making, as LAAC is only 
covered as a second line therapy to oral anticoagulation.” (Medicare) 

 
• Assess each patient’s risk individually and weigh against risk of procedure 

 
 


