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Epicardial(Ablation(Around(the(World:((
What%have%we%learned%after%20%years%performing%epic
ardial%mapping%and%ablation%of%cardiac%arrhythmias?%%



Subxiphoid(Epicardial(Puncture(

Seongwook Han, et al. Korean Circ J 2010;40:479-488 
 
 
 




Epicardial(Approach(



Heart Rhythm 2009;6:665–671 
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Using%pinacidil%(5%µM)%and%
pilsicainide%(5%µM),%a%model%of%BS%was%

induced%and%showed%
spontaneous%VT.%%

%




Arrhythmias%before%(A)%and%after%(B)%RFCA%%
in%the%epicardial%tissues%

%
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The(Role(of(Ablation(in(
Brugada(Syndrome(

(


Nademanee et al. Circulation; 
2011; 123; 1270-1279
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The%anatomy%of%the%Pericardium%and%its%Reflections%
%


Seongwook Han, et al. Korean Circ J 2010;40:479-488 
 
 
 




Role(of(Epicardial(Mapping(and(Ablati
on(in(Repeated(Procedures(for(Persist

ent(AF(



Hybrid(Percutaneous(Epicardial(
Catheter(Ablation(with(Endocardial(

Ablation(of(AF(
(

Hybrid(endo&(and(epicardial(catheter(ablation(via(subxiphoid(
puncture(is(relevant(and(feasible(in(patients(with(high(risk(for(left(
side(pulmonary(vein(stenosis(and(those(with(suspicious(intra&

cardiac(mural(thrombus.(
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Surgical(Treatment(of(AF 
!  Cox(maze(IV(
(
(
(
(
(
!  High(freedom(rate(of(surgical(treatment(
((((Cox(maze(III(("((97%((follow&up(of(5.4±2.9(years)(
(((((Cox(maze(IV("((89%((follow&up(of(1(year) 

J"Thorac"Cardiovasc"Surg"(2003(Dec;126(6):1822&8."
J"Thorac"Cardiovasc"Surg"2011;141:113&21 



Freedom(from(AF(after(Catheter(Ablation
(in(Recent(Study 
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The(Success(rate(of(Catheter(Ablation(is(Lo
wer(than(that(of(Surgical(Treatment 

1.  (Difficulty(of(transmural(ablation(

2.  (Disparity(between(epicardial(and(endo
cardial(potential(

3.  (Gap(and(conduction(recovery(of(linear(a
blation(

%



Achievement(of(Transmurality 

Gen"Thorac"Cardiovasc"Surg((2014)(62:428–433 
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Endo&Epicardial(Electrical(Dissociation 

Circ. 2010;122: 1674-1682. 

JCE."Vol."13,"pp."319=323,"April"2002 

Cardiovascular"Res"2011(Mar(1;89(4):816&24. 



The(Limitation(of(Linear(Ablation( 

!  Achievement(of(complete(conduction(block(rem
ains(challenging(and(conduction(recovery(is(com
mon.%
%
 

JCE"."2006."vol."17,"pp."1106=1111 

!  Conduction(recovery
(in(previous(LA(linear
(ablation 



Epicardial%Abl%for%LIPV%

EpiLIPV

SVC

CS

Ao



Lasso(

(

(

(

(

(

(

(

Epicardial%Abl%for%LIPV%(#2)%



Epicardial%Ablation%

Epicardial%Ablation%at%Common%Left%PV%
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Epicardial%ablation%
%%
was%effective%for%LPV%isolation.%
%




M/60, longstanding persistent AF 
 

#  AF > 4 years 
#  Recurrent AF after 2 times of DC cardioversion 
#  Refractory to PO amiodarone 
#  Gout 
#  LA: 49.7 mm, EF: 60% 



Epicardial%vs.%Endocardial%Mapping%of%PV%during%AF%%
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Epicardial(CFE(map((CL(color(setting:50(to(250(ms(



Epicardial(Ablation(

RAO( LAO(



Post(PVI+Epicardial(Ablation(at(the(
Roof(and(Lateral(Ridge(
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Post(PVI+Epicardial(Ablation(at(the(
Roof(and(Lateral(Ridge(
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During(Epicardial(CFAE(ABL(
AF(Organized(

CSp

CSd

SVC

Halo

HRA



AF(Converted(to(AFL(
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Atrial(Flutter,((TCL:(275(ms(
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Concealed(Entrainment(at(the(CTI(
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During(CTI(ABL,((
End(Point:(Non&inducible(AF/AFL 
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Ablation(Summary(
Epicardial%(LA)%+%Endocardial%(LA+RA)%Ablation%%

epicardial(ablation



Epicardial%ablation%
%%
1.%was%effective%for%LPV%isolation.%
2.%was%beneficial%to%ablate%CFAEs%at%the%anterior,%%%%%
%%%%%roof,%and%lateral%ridge%of%the%LA.%
%




M/59,(prior(RFCA(for(PeAF 
!  PV%isolation%

!  CFAE%guided%biatrial%ablation%

!  Cardioversion%terminated%AF%

!  CTI%block%

!  Recurred%AF%

!  Focal%Ablation%to%reconnected%PV%
!  CFAE%guided%biatrial%ablation%

!  LA%posterior%wall:%AF"%AT%

!  LA%anterior%wall:%CL%prolongation%

!  RAA:%AT"%SR%%

2YA,(Redo 

3YA,(1st(ABL(



Recurred(AT,(6(Months(post&2nd(ABL 



Delayed(Enhancement(in(CMR 
Pre&trido Pre&redo 



Baseline(AT((CL(320ms) 
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Activation(Mapping 
ENDO 

Scar(in(LA(Anterior(wall 



Propagation(Mapping 

Entrainment(+):(Endocardial(roof(&(PMI(
AT(was(sustained(after(ablation(at(these(
points 
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Epicardial(Ablation 
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Epicardial(Ablation(terminated(AT 
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Successful(Ablation(Site 

Termination site



Epicardial%ablation%
%%
1.%was%effective%for%LPV%isolation.%
2.%was%beneficial%to%ablate%CFAEs%at%the%anterior,%%%%%
%%%%%roof,%and%lateral%ridge%of%the%LA.%
3.%was%effective%for%elimination%of%roofQAT%
%%%%%refractory%to%endocardial%ablation.%
%%%
%




M/49,%AF%was%diagnosed%since%2005.%CHA2DS2QVASc:%0%%

LA%diameter:%39.9mm%

Index(Procedure 

•  AF(was(changed(into(AT(dur
ing((anterior(line(Ablation.(

•  Entrainment(maneuver(de
monstrated(perimitral(flutt
er.(

•  PMF(was(terminated(by(MI(l
ine(ablation.(

•  Induced(AT(was(terminated(
by(CT(line. 



AT%recurred%4%months%after%index%ablation.%%

AT%was%refractory%to%antiarrhythmic%drug%and%external%CV.%

Repeat(Procedure 
•  AT(cycle(length(was(220ms.(

•  Concealed(entrainment(was
(documented(at(LAA(neck.((

•  Propagation(mapping(revea
led(PMF.(

•  Ablation(at(LAA(neck(termi
nated(PMF.((

•  Induced(AT(was(terminated(
at(LAA(base.( 

2nd((Ablation 
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Baseline  AT (CL = 230ms) 
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Catheter%Position%
 

High(
RA 

CS 

Crista(Termi
nalis 

Epicardial(catheter 

1(((3(((5((7((9((11((13((15((17((19 
LAA 

LSPV 

Epicardial(catheter 

Arrhythmia(Center,(KUMC(



Concealed entrainment at LA lateral ridge 
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Concealed entrainment with left upper septum 

HRA(9,10 

HRA(1,2 

H(19,20 

H(11,12 

HIS(dis 

HIS(prox 

H(9,10 

H(1,2 

Abl(distal 

Abl(proxim
al 

Arrhythmia(Center,(KUMC(



Concealed entrainment with right upper septum 
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Activation mapping in both atria 
Arrhythmia(Center,(KUMC(



Propagation map in both atria 

Arrhythmia(Center,(KUMC(
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Where(is(appropriate((target(for(ablation?(
Arrhythmia(Center,(KUMC(
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AT%termination 
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Case%Summary%
%
%
% 

$  Biatrial%AT%can%be%developed%after%multi
ple%ablations,%especially%postQLA%anterio
r%ablation.%

$  Bachmann’s%bundle%is%an%important%par
t%of%biatrial%reentrant%AT,%which%can%be%
mapped%by%epicardial%catheter.%

$  Bachmann’s%bundle%insertion%at%either%R
A%or%LA%can%be%targeted%for%biatrial%AT.% 

Arrhythmia(Center,(KUMC(



Epicardial(Catheter(Ablation(First((
on(Trido(Procedure(for(PeAF(in(KUMC((

 Prospective(Randomized(Controlled(trial 

3rd(Ablation(Patients((
Randomized,(n=11 

Epicardial(+(E
ndocardial(

N=6((

Endocardial(
(

N=7(

Primary%endpoint:%Freedom%from%AF/AT%recurrence%%
Secondary%endpoint:%To%achieve%transmural%lesion% 

Endo(+(Epi((
mapping 



Epicardial(Ablation(in(Repeated((procedure 

!  Ablation(of(gap(&(epicardial(structure(%

Effectiveness 

Safety 

!  Hemopericardium(–(1/13(of(enrolled(patient(
((((((:(controlled(with(medical(management(



Epicardial%ablation%
%%
!  was%effective%for%LPV%isolation,%beneficial%to%ablate%

CFAEs%at%the%anterior,%roof,%and%lateral%ridge%of%the%LA.%
And%was%effective%for%elimination%of%roofQAT%refractory%
to%endocardial%ablation.%

!  %Bachmann’s%bundle%is%an%important%part%of%biatrial%
reentrant%AT,%which%can%be%mapped%by%an%epicardial%
catheter.%

%
%%%
%




Conclusion 
!  Disparity%between%endocardial%and%epicardial
%side%was%often%reported%in%patient%with%endo
cardial%ablationQrefractory%PeAF.%

!  LongQterm%prospective%comparison%study%(ep
i+endo%vs.%endo)%is%warranted. 

!  EPI%approach%for%mapping%and%ablation%is%eff
ective%and%safe%strategy%in%patients%who%had%
selective%epicardial%substrate,%such%as%BS.%%
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