
1. Debate 1 : 65 Years old, Paroxysmal AF with Tachy-Brady Syndrome, 

CHADS2 Score 4, EF 48%: Pacemaker or Catheter Ablation? 

연세의대 정보영 

Catheter ablation 



Case 



F/60, House wife 

Severe dizziness for 1 week 

Rare episodes of AF for 3 years. 

CHA2DS2-VASc : 1 

LA size 40 mm, EF 70 %, E/E’ 10 

11.76 sec 

Jan 15. 2010; 16:29, subway (dizziness) 

9 sec 

Jan 16. 2010; 02:41, wake up (dizziness) 

Jan 15. 2010; 15:08, walking (dizziness) 

5.5 sec 



RFA ablation for AF 



Follow up after AF ablation 
1 month later 

3 years later 



Catheter ablation of 
paroxysmal AF 



Drug vs Ablation Therapy (19 centers) – 

Open Irrigated Ablation Catheter - PVI  

Wilber DJ et al. JAMA 2010;303:330-40 



Success & Complication rate of AF ablation 

 

Cappato R, et al. Circ 
Arrhythm Electrophysiol. 

2010;3:32-38. 



Catheter Ablation for PAF 
• ACCF/AHA/HRS Guidelines (2011) 

– Class I Catheter ablation performed in experience centers* is 
useful in patients with symptomatic, paroxysmal AF who have 
failed treatment with an antiarrhythmic drug and have normal 
or mildly dilated left atria, normal or mildly reduced LV 
function and no severe pulmonary disease (Level A) 

– Class IIb Catheter ablation may be reasonable to treat 
symptomatic paroxysmal AF in patients with significant LA 
dilation or significant LV dysfunction (Level A) 

 

• HRS consensus statement 2012 
– Symptomatic AF refractory or intolerant to at least one class 1 

or 3 antiarrhythmic medication 
• Paroxysmal – class I, level A 

– Appropriate as first-line therapy (prior to AAD) 
• Paroxysmal – class IIa, level B  

2011 ACCF/AHA/HRS update. Circulation 2011;123:104-123. 



The remodeling of  
sinus node function 

- sinus node dysfunction - 



Declining Into Failure The Age-Dependent Loss 
of the ICaL Within the SAN 

Jones S, et al. Circulation. 2007;115:1183-1190. 

 

Cav1.2 

desmin 



Electrophysiologic Changes in the Human 
Atrium Associated With Age 

Kistler P, et al. J Am Coll Cardiol 2004;44:109–116 

↑ atrial ERP, ↑ CT, ↑ PWD and CSNRT.  
diffuse areas of low voltage with regional 
conduction slowing 

Old 

Middle 

Young 

DP; double potential 

FS; fractionated signals 

 Old  Middle Young 



Remodeling of Sinus Node Function in CHF: 

Reduction in Sinus Node Reserve 

Sanders P, et al. Circulation. 

2004;110:897-903. 

↑intrinsic sinus CL, ↑CSNRT, caudal localization of sinus activity,  

↑ sinoatrial conduction time, 

↑ fractionated electrograms or double potentials along the CT 



Characterization of the Atria in SAN Disease: 
Evidence of Diffuse Atrial Remodeling 

Sanders P, et al. 
Circulation. 

2004;109:1514-1522. 

↑ ERP of RA, ↑ conduction time, ↑ P-wave duration, ↑ 

double potentials, ↑ unicentric 



After 2 to 6 weeks of rapid atrial pacing, corrected SNRT and P-wave duration 
were prolonged, maximal HR and intrinsic HR were decreased, atrial ERPs were 
shortened, and the duration of AF was increased.  

Pacing-Induced Chronic Atrial Fibrillation 
Impairs Sinus Node Function in Dogs 

Elvan A, et al. Circulation. 1996;94:2953-2960 
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Joung B, et al. Heart rhythm 2010;7:88-95 

Efimov IR, Joung B, et al. Circ Res 2010;106:255-71 



EAS during ISO infusion 

(b) 

(a) 
CT 

(a) 

(b) 

C. AF + SSS A. Control 

(b) 

(a) CT 

B. AF 

Joung B, et al. Circulation-Arrhy 2011;4:799-807 



EAS at Baseline and During ISO 

A C Group 2: ○ 

Group 3: ●  
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* ISO infusion: 78% group 2, 20% group 3 patients– Superior EAS 

Joung B, Circulation-Arrhy 2011;4:799-807 



The measurement of the P-wave 

II 

III 

aVF 

Moon HS, et al. Circ J 2013 (in press) 



The changes of P-waves by sympathetic stimulation 
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Moon HS, et al. Circ J 2013 (in press) 



Mechanism of tachybradycardia 
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Joung b, et al. Am J Physiol Heart Circ Physiol 2010;299:H634-H642 



The recovery of sinus 
function after the control of 

tachycardia 



Reverse Remodeling of SAN Function After 

Catheter Ablation of AF in Patients With Prolonged 

Sinus Pauses 

• 20 Pts with PAF with sinus pause 

Hocini M, et al. Circulation. 2003;108:1172-1175. 

 RFA 1 in 10, 2 in 7, 3 in 3 patients   2 infrequent AF, 1 PM imp 



Pacemaker hierachy 
- Pacemaker shift - 

Embolization immediately shifted the pacemaker to a 
junctional focus; however, with time postoperatively, the 
pacemaker shifted to an atrial site. 

 

Loeb JM, et al. Circulation 1980;61:192-8 



Factors associated success 
and recurrence 



Recurrences d/t PV Reconnection! 

- Repeat AF Ablation Findings - 

Investigator # of Pts /% Pts with 

Reconnected Veins 

% of Veins 

Reconnected 

Callans et al 

JCE 2004;15:1055 

74 pts / 97 % 91 % 

Verma et al 

Circulation 2005;122:612 

44 pts / 100 % 55 % 

Pratola et al 

Circulation 2008;117:136 

10 pts / 100 % 68 % 



Adenosine infusion 

N= 75 pts 

30 min; 60 min; 90 min, ATP – 20 mg 

Reconnected veins targeted Yamane T et al. CircAE 2011;4:601-608 

92% of cases were free from AF at 

mean of 370 days without AAD 



Pulmonary Vein Isolation for 

the Treatment of AF in 

Patients With Impaired 

Systolic Function 

Chen M, et al. J Am Coll Cardiol 2004;43:1004 –9 



Catheter Ablation for AF in CHF (EF<40%) 

Hsu L, et al. N Engl J Med 2004;351:2373-83. 



Pulmonary-Vein Isolation for AF in 
Patients with CHF (EF<40%) 

PABA-CHF. N Engl J Med 2008;359:1778-85 



RA anatomical Remodeling affects Early 
Outcomes of AF After Ablation 

Moon J, Joung B, et al. Circ J 2012; 76: 860–867 



Recurrence 



Recurrence of AF in patients with SND 

Uhm J, et al. PACE 2013;36:163-171 

SND (n = 74) Non-SND (n = 574) P Value 

Age (year) 60.2 ± 9.8 55.6 ± 11.0 0.004 

Male sex, n (%) 44 (59.5%) 456 (79.4%) 0.004 

Recurrence rate (%) 26.1% 24.0% 0.708 



Asymptomatic AF 
AF recurrence after RFA 

Israel C, et al. J Am Coll Cardiol 2004;43:47–52 
Senatore G, et al. J Am Coll Cardiol 2005;45:873– 6 



5-Year Freedom from AF after 
 “1 Year Effective” PV Isolationi 

N=123 pts 

104 pts paroxysmal 

19 pts persistent 

Tzou WS et al. CircAE 2010:3:237-242 



The problem of pacemaker 



심박동기 치료시 문제점 

• 1. 주기적인 박동기 관리 및 교환. 

• 2. 박동기 삽입에 따른 합병증. 

• 3. 심방세동의 치료가 필요함. 

Pocket Infection Erosion 



Prevalence 

• Lead extraction may be necessary for a 

variety of reasons. 

– >45 years since endocardial leads introduced 

– Increased number of occasional implanters 

and non-operating room sugeries 

– On average, 10% of all leads implanted may 

require removal 

USA 
- Implantation; ≈ 400,000 devices/year  

- >3 million patients with implanted 

cardiac devices currently 



Summary 

• 1. 발작성 심방세동의 도관절제술 성공률
은 70% 이상이다. 

• 2. 동결절 기능은 빈맥이 소실되면 점차적
으로 회복가능하다. 

• 3. 심박동기 삽입시 박동기 삽입에 따른 문
제점 및 박동기 교환 등 다양한 문제가 발
생할 수 있다. 


