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Introduction

• Onset of arrhythmias important in CHD

• Arrhythmias reduce output, cause ventricular 
dysfunction

• Anti-arrhythmics cause bradycardias/ negative 
inotropic effect

• Thrombotic events & bleeding complications 
cause morbidity in ACHD pts



Redefining Expectations of Long-term Survival after the 
Fontan Procedure. Circulation 2014;130: S32-S38

 



 



 



 



Modified RA maze & left atrial Cox-maze

 





Limited Right Atrial Maze





Greenlane-Auckland series

• Audit of all surgical (cryo)ablations in congenital cases
(indications expanded from Fontan conversions to other CHD)
• Over age 15 years
• 1996 to 2012
• Congenital cardiac patients only
• All had concommittant procedures

• Congenital surgeons operating in adult unit
• Adult congenital cardiologists 
• Adult congenital anaesthetists & intensivists 
• Congenital EP service 



Demographics

• 87 consecutive patients

• Male n=44, Female n=43

• Average age 39, range 15-71 years
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Concommittant procedures

• PVR              22       incl PVR+TVR  8, PVR+AVR 2, PVR+MVR 1

• TVR              10      incl Bidirectional Glenn  5, TVR+MVR  3

• Fontan conversions    14

• Prim ASD     5

• Sec ASD       14

• PAPVD          5

• MVR/LAVVR  6

• LVOT/Aortic   2

• Mustard takedown+ switch 1

• Cortriatriatum 1
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Pacemakers

• Pacemakers inserted in 24/87  (28%)

• 5 patients had preoperative pacemakers

• Another 8 had leads only inserted and capped

• 2 aquired complete heart block but with redo 
TVR or Left AVVR , may not be maze.



Outcomes

• Early mortality n=2 (2.3%)

• 1 single ventricle, PA/IVS with gross coronary 
aneurysm, LV infarct and VT

• 1 Ebsteins/ASD age 63 RV failure and VT

• 2 Prolonged lymphatic leak, pleural effusion,          
both single ventricles



Late outcomes

• 10 late deaths, 4 at I year, 6 at 8-16 years. 
(11.5%)

• 1 homicide at 1 year

• 5 Congestive heart failure

• 2 sudden cardiac deaths

• 3 unknown causes, ages 71, 79,79 yrs



Followup

• 10 lost within 12 months, incl 2 overseas

• 75 alive and followed at least 1 year

• Average follow-up 100 months, 8.3 years

• Longest is 20 years



Recurrent Atrial Tachyarrhthmias

• 5/32 recurrences at 5 years, 16%

• 10/24 recurrences at 10 yrs, 42% ( early cryo)

• Risk factors: preoperative atrial fibrillation, PAPVD

• 3 patients repeat ablations, one pt had 3

• 3 patients needed late AICD’s

• 2 patients had pacemakers late, one bivent
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Conclusions

• Cryoablation is a useful low risk adjunct to adult 
congenital cardiac surgery

• Prophylactic cryolesions to isthmus may reduce 
atrial flutter incidence. Need a trial?

• Careful documentation of preoperative rhythmns
helps direct surgeon to the right type of Maze.

• Maze surgery may be done with sinus node 
preservation and without mandatory pacing with 
16% recurrence rate at 5 years.



Acknowledgements

• Alan Kerr,  Greenlane surgeon

• Jon Skinner “the EP service”

• Clare O’Donnell and Tim Hornung, Ivor Gerber 
and Boris Lowe.

• Regional cardiologists all over NZ, look after 
the patients


