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Issue focus

• Procedural Result (completeness)

– Surgery vs. Intervention

– Rhythm care or not (Only prevention stroke?)

• Disease understanding

– Valvular heart disease combined case

– Disease progression 

– Operation possibility



Mini-maze LAAE vs. LAA occluder
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Valve combined case

Issue 1



Natural course of  Mitral Stenosis

• Follow up period : 2.6 ± 2.2 years

• Mean gradient : ↑ 0.8 ± 2.4 mmHg (0-15 mmHg)/yr

• The rate of progression was faster 

– Lesser degrees of stenosis (p = 0.01)

– Low serum albumen levels (p = 0.04)

– Lack of beta-blockers (p = 0.01)

– DM

J Heart Valve Dis. 2014 Nov;23(6):707-12.



• 103 patients (mean age 61 years, F: 74% )

• Follow up period : 3.3 ± 2 years (range 1 to 11)

• Mean rate of - 0.1 cm2/yr

• 35 patients : >0.1 cm2/yr (rapid progression)

J Am Coll Cardiol 1996;28:472-9

19.7%



• In developing countries, on the other hand, MS 

progresses much more rapidly, and may lead to 

symptoms in younger patients, typically in young 

adults, or in the teenage years

Rheumatic case !!



Question

• We have to consider open cardiac 

surgery for mitral valve within 5-6 years 

after LAA procedure.

• At time of reoperation, which procedure 

is more favorable to operator and 

patients?



Brief surgical categories
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Maze procedures for AF

Valve disease combined case ?

Yes No

Sternotomy

Cox maze III or IV

Mini thoracotomy

Cox maze III or IV
Nic Ad

Cox maze III or IV

Wolf mini Maze

CPB assist

Yes

No (beating heart)

Sirak / La meir

TTs (Total thracoscopic 

surgery) 

Suture 
technique

Resection



Modified Cox-Maze III





Cox-Maze IV

Weimar et al. Arrhythm Electrophysiol 2012



Result of Surgical therapy
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• 28 studies were included; 

– 27 (96.4%) : observational 

– 1 :  prospective non-randomized

• 1051 (range 14 - 114) 

• Mean age :45.3 - 67.1 years

Europace (2013) 15, 170–182



How effective is minimal 

surgery ?

J Thorac Cardiovasc Surg 2014;147:1478-87



• 356 retrospectively reviewed 

• January 2002 to February 2014

• RMT=104 vs. ST =252

• Follow up periods: 2 years

• Freedom from AF off  AAD:  81%(1 year), 74%(2 

years)

J Thorac Cardiovasc Surg 2014;148:955-62



• 104 stand-alone Cox-Maze procedures for non-PAF

• Right mini- thoracotomy (6 cm)

• Mean age (years): 55.9 ± 9.0

• 78% : long-standing persistent AF

Ann Thorac Surg 2013;96:792–9



European Journal of Cardio-Thoracic Surgery 48 (2015)





F/46 – MVP (Physio 30mm, T-

resection of P2), Maze operation



Cryo-biatrial maze operation
Rt.mini-thoracotomy



Severance Wolf mini-Maze

4cm



Severance Thoracsopic maze 



Why should we consider LAA 

excision or exclusion?

Issue 3



Stroke Prevention in AF

• AF increases stroke risk 5 fold

• Strokes more severe in patients with AF, with 
70% chance of death or permanent disability

• AF-associated ischemic strokes generally 
occlude large intracranial arteries

• 91% of stroke in AF caused by thrombus 
formed in LAA

Seminars in Neurology. 2010;30:528–536

Cerebrovascular Disease. 2010;30(4):389-95

Cerebrovascular Disease. 2010;30(4):389-95



• Compared with non-AF patients, AF patients 

have poorer survival and more recurrent 

strokes

• Relative or absolute contraindications to 

anticoagulation present in up to 40% of AF 

patients, usually due to a history of bleeding 

or an elevated risk of falls and trauma.

Cardiol Res Pract. 2012; 2012: 610827

Stroke Prevention in AF



15%



LAA Management

What is Ideal Procedure?

• Complete (permenant) excision/exclusion

• Rapid and simple

• No bleeding risk



Surgical LAA Management

• Suture closure

– Two-layered closure

– Attention to detail

• Stapler

– Stay close to base

– Be careful!!

• New Devices

– Safer and better

– More expensive



LAAOS

Inadequate Technique

• 77 CABG patients randomized to LAA 

occlusion or control

• Problems: 9 LAA tears

• Failures: 30%

Am Heart J 2005;150:288-93



Recently this is not adjustable to real surgical field …



LAA excision by Endo-GIA 

(autosuture)







Clear inside (No residual stalk)



Recent evolving techniques



Device-Based Epicardial

LAA Management



• 60 patient prospective trial

• 1 LAA tear (suture repair)

• 1 Device malfunction

• 90% Success

• 90 day follow-up

• Failure = Residual cavity (6 mm)



2015-04 Recall in market

• 4154 TigerPaw II devices currently in 

distribution have been recalled. All hospital 

stock is to be removed, quarantined, and 

returned to the company….

• Reports the device could cause tearing of the 

left atrial wall and bleeding, which the FDA 

says may or may not be caused by 

incomplete closure of the system's fastener.



AtriClip

• Parallel clamp design

– Occludes LAA

– Uniform clamping pressure

– Cloth covering



Endocardial View: 5 Months

Courtesy of Dr. Marc Gerdisch

• 71 patient prospective trial

• No LAA tears

• 95% Success

• 3 month follow-up

• Failure = Residual cavity



European Journal of Cardio-Thoracic Surgery 45 (2014) 126–131



Current opinion about Watchman 

How about the opposite ?

Issue 4



• The WATCHMAN device :

– First LAA closure device

– 2 pivotal randomized studies

– PROTECT AF 

– PREVAIL 

• PROTECT AF

• PREVAIL 

Am J Cardiol 2015;115:378e384



Am J Cardiol 2015;116:335e338



Procedural risk
Implantation of the WATCHMAN

• 449 WATCHMAN implants -12.3% 

– Pericardial effusion requiring drainage or 

surgery in 5%

– Acute ischemic stroke due to air or 

thromboembolism in 1%

– Four (1%)  required device removal due to 

device embolization or postimplant sepsis

The PROTECT AF trial, Am Heart J 2006;151:956-61



LAA occluder migration 
- M /79-





• M/55

• Watchman implantation for recurrent bleeding 

during anticoagulation for AF

• ICMP progression  HTX

• 22 month

European Heart Journal Advance Access published April 1, 2015



Complete endothelialization?



No healing process



Disaster from infection



Patient charge
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Cost comparison

Total Cost (kw) Device (kw)

Cryo maze operation (10 days) 9,234,258 3,524,738

RF maze operation  (10 days) 9,936,779 6,502,817

LAA occlude procedure (4, 21 days) 17,733,526 9,773,587

8,834,000

780,000

Rhythm control + LAAE Only LAAEVs.



Procedure time

Time (hrs)

Cryo maze operation (maze + LAA  exclusion) 2

RF maze operation (maze + LAA resection) 2

LAA occlude procedure (Only exclusion) ?



Summary 

• Clear, certain and complete result !

• Consider procedure economics !

• Killing two birds with one stone !



Thank you for your attention!



When LAA must be excluded?

• LAA obliteration/exclusion when mitral valve surgery is 
performed …ACC/AHA guideline 2006

• patients with AF also include LAA exclusion from systemic 
circulation whenever possible during cardiac surgery in 
patients at risk of developing postoperative AF 
…ACC/AHA/ESC 2006 guidelines

• LAA is also occluded/excluded when Maze procedures for 
ablation of AF are performed…

• LAA exclusion is also indicated in patients with chronic AF 
who have a contraindication to chronic anticoagulation
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