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Watchman, Mitral Clip, New valves

•Left atrial occlusion device
•Mitral valve edge-to-edge clipping
•Promising percutaneous valves



S.R. 75 y.o. man

• Paroxysmal atrial fibrillation
BP cuff “irregular heartbeat” symbol 
36 hours total on 7-day Holter

• Hypertension
• CHADS Vasc score = 3 for age 75 and hypertension
• Rx. Apixaban 5 mg BID
(If 2 of 3, age>= 80, creatine <= 1.5, weight <=60 kg, reduce dose to 
2.5 mg BID)



S.R. 75 y.o. man



CHA2DS2-VASc



S.R. 75 y.o. man

Taking care of a small farm, woodworking shop, afraid of 
bleeding risk.

$600 out of pocket with Medicare Part D.



https://aspe.hhs.gov/sites/default/files/documents/d1e51e1f27136349e9a48677d14c5198/Eliquis.pdf



Percutaneous left atrial occlusion
(Watchman)

AF, a moderate to high risk of stroke (CHA 2 DS 2 -VASc 
score >=2), and a contraindication to long-term oral 
anticoagulation, percutaneous LAAO (pLAAO) is 
reasonable

AF and a moderate to high risk of stroke and a high risk 
of major bleeding on oral anticoagulation, pLAAO may be 
a reasonable alternative to oral anticoagulation based on 
patient preference, with careful consideration of 
procedural risk and with the understanding that the 
evidence for oral anticoagulation is more extensive

Joglar, J. A. et al., 2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of Atrial Fibrillation. JACC



Long-Term Anticoagulation

Contraindicated
• Severe bleeding due to a 

nonreversible cause involving the 
gastrointestinal, pulmonary, or 
genitourinary systems

•  Spontaneous intracranial / 
intraspinal bleeding due to a 
nonreversible cause

• Serious bleeding related to 
recurrent falls when cause of falls 
is not felt to be treatable

Reasonable
• Bleeding involving the 

gastrointestinal, pulmonary, or 
genitourinary systems that is 
treatable

• Bleeding related to isolated trauma

• Bleeding related to procedural 
complications

Joglar, J. A. et al., 2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and Management of Atrial Fibrillation. JACC



• 707 pts. 

• Nonvalvular A. fib including 
paroxysmal

• 1 or more CHADS risk factors

• Eligible for long term warfarin

• 2:1 Watchman / Warfarin

• Age 72, BMI 32, CHADS 2.2

JAMA. 2014;312:1988-1998.

Percutaneous Left Atrial Appendage Closure vs Warfarin for Atrial Fibrillation
PROTECT AF

Months since randomization

Ischemic stroke      

Watchman

Warfarin



Percutaneous Left Atrial Appendage Closure vs Warfarin for Atrial Fibrillation
PROTECT AF

Months since randomization

Major bleeding events and procedure-related complications

Watchman

Warfarin

JAMA. 2014;312:1988-1998.



Percutaneous Left Atrial Appendage Closure vs Warfarin for Atrial Fibrillation
PROTECT AF

JAMA. 2014;312:1988-1998.



Percutaneous Left Atrial Appendage Closure vs Warfarin for Atrial Fibrillation
PROTCT AF

JAMA. 2014;312:1988-1998.



Watchman FLX









9-months post implant



Percutaneous left atrial occlusion
(Watchman)
• Alternative to Warfarin

• Alternative to NOAC?

• CHAMPION AF trial, 3000 patients, estimated completion 2027

• CHADS = 2 or CHADSVAC= 3, participate in shared decision 
making

• 2016-2020 – 85,190 implanted, mean hospital charge $122,504

Circulation. 2023;148:A11705





S.R. 75 y. o. man

• Watchman FLX 27 mm placed without 
complication

Apixaban 5 mg BID for 6 weeks

TEE confirming absence of device leak >5mm / 
thrombus

ASA 81 mg for 1 year post device



Conclusions

• Patients with a moderate risk of stroke and higher risk of 
bleeding on oral anticoagulation may be treated with a left 
atrial appendage occlusion device.

• Ongoing trials are comparing the latest Watchman FLX 
device to NOACs.



Watchman, Mitral Clip, New valves

•Left atrial occlusion device
•Mitral valve edge-to-edge clipping
•Promising percutaneous valves



MC 78 y.o. woman
• 78 y.o. woman in wheelchair
• Prior CABG 20 years earlier, LIMA still patent, VG – RCA occluded,  no 

targets
• DM, carotid artery disease, prior stroke with residual left sided weakness
• LVEF 35%, severe MR
• QRS complex 110 msec duration
• ACE, spironolactone
• Severe dyspnea with minimal exertion
• Orthopnea,  difficulty sleeping
• Multiple hospitalization with pulmonary edema



MC 78 y.o. woman






Mitral valve



Mitral valve






Mitral valve

Anterolateral commissure

Posteromedial commissure

Posteromedial papillary 
muscle

Anterolateral papillary 
muscle

Anterior leaflet

Posterior leaflet
3 cusps

Corrected labels from Otto CM. N Engl J Med 2001; 345:740-746



Degenerative vs Functional 
Mitral regurgitation
Degenerative / Primary
• i.e. flail leaflet, prolapse, 

rheumatic

Functional / Secondary
• i.e. dilated LV with failure of 

leaflets to coapt due to 
inadequate support apparatus



Mitral transcatheter edge-to-edge repair 
(TEER)

           

   



Mitral transcatheter edge-to-edge repair 
(TEER)

Severely symptomatic patients (NYHA class III or IV) with 
secondary severe MR and high or prohibitive
surgical risk, transcatheter edge-to-edge repair (TEER) is 
reasonable if mitral valve anatomy is favorable
for the repair procedure and patient life expectancy is at 
least 1 year 

Otto, CM et al. 2020 ACC/AHA. Guideline for the Management of Patients With Valvular Heart Disease . JACC



Two trials : COAPT and MITRA-FR



COAPT

• 614 patients 
• Class II-IVa heart failure and 3-

4+ mitral regurgitation
• EF 20 to 50%
• Remained symptomatic 

despite maximal medical rx.

• Age 72, 36% women
• 36% cardiac resynch
• 61% ischemic cardiomyopathy
• NYHA class II 39%, III 52
• LVEDV = 101 mL/m2
• EF 31%

N Engl J Med 2018;379:2307-18. N Engl J Med 2023;388:2037-48.



COAPT – Hospitalization for heart failure

• 614 patients 
• Class II-IVa heart failure and 3-

4+ mitral regurgitation, 
• remained symptomatic despite 

maximal medical tx

• Age 72, 36% women
• 36% cardiac resynch
• 61% ischemic cardiomyopathy
• NYHA class II 39%, III 52
• 82% EF < 40

36%

Annual rate
68%

N Engl J Med 2018;379:2307-18. N Engl J Med 2023;388:2037-48.



N Engl J Med 2018;379:2307-18. N Engl J Med 2023;388:2037-48.

COAPT - Death

• 614 patients 
• Class II-IVa heart failure and 3-

4+ mitral regurgitation, 
• remained symptomatic despite 

maximal medical tx

• Age 72, 36% women
• 36% cardiac resynch
• 61% ischemic cardiomyopathy
• NYHA class II 39%, III 52
• 82% EF < 40

Death

57%
67%



MC 78 y.o. woman






MC 78 y.o. woman






MC 78 y.o. woman






MC 78 y.o. woman
Left ventricular internal diameter Systole

Pre 4.1 Post 3.3 cm



MC 78 y.o. woman









MC 78 y.o. woman

• 1 clip, medial side A2-P2
• MR severe to moderate
• Marked improvement in her shortness of breath
• No hospitalizations for congestive heart failure for 

14 months so far



Conclusions

• If severe symptomatic mitral regurgitation persists 
despite optimal guideline-directed medical therapy, 
edge-to-edge clipping (COAPT Trial) can be considered.



Watchman, Mitral Clip, New valves

•Left atrial occlusion device
•Mitral valve edge-to-edge clipping
•Promising percutaneous valves



Promising percutaneous valves



Sapien TAVR valve in mitral position



EVOQUE tricuspid valve 
28-French transfemoral delivery system
Nitinol expanding frame
9 ventricular anchors
Bovine pericardial leaflets
Annular sealing skirt
44, 48, 52 mm sizes



Triscend II 6 months primary effectiveness

P< 0.001

3 CV deaths, 14 permanent pacer, 10 severe bleeding

Functional status













Proposed algorithm for antithrombotic treatment after left atrial 
appendage closure 

Circ Cardiovasc Interv. 2023;16:e012812. 







CMS National Coverage Determination

• A CHADS 2 score ≥ 2 (Congestive heart failure, Hypertension, Age >75, 
Diabetes, Stroke/transient ischemia attack/thrombo-embolism) or

• CHADS 2-VASc score ≥ 3 (Congestive heart failure, Hypertension, Age ≥ 
65, Diabetes, Stroke/transient ischemia attack/ thromboembolism, 
Vascular disease, Sex category)

• 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. Additionally, the 
shared decision-making interaction must be documented in the 
medical record.



CMS National Coverage Determination
• The patient is enrolled in, and the MDT and hospital must participate in the 

NCDR LAAO Registry



Severe Mitral regurgitation
• Jet area > 40% of left atrium 

• Vena contracta width >=0.7 cm

• Systolic reversal in pulmonary vein

• Dense, triangular shaped CW Doppler

• Enlarged LV and LA (particularly with normal EF)

• Large flow convergence

(proximal isovelocity surface area)

• Effective regurgitant orifice > 0.4 cm2

• Regurgitant volume > 60 ml
Grayburn PA. How to measure severity of mitral regurgitation Heart  2008;94:376-383



Mitral transcatheter edge-to-edge repair 
(TEER)



MC 78 y.o. woman













Triscend II 6 months primary effectiveness
P< 0.001

3 CV deaths, 14 permanent pacer, 10 severe bleeding

TR severity Functional
status
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