
What Should We Do At   
Re-do Ablation Procedure?

고신의대

차태준



It is contact! Whether Re-do or First



36 years old female patient, 
intermittent palpitation for 10 years

• Previous medication propafenone 300 mg tid. 

• Concor 2.5 mg qd



05/Apr/2016



Initial Voltage map



Ablation Line_CPVI



Ablation Line_CPVI



1st Termination Site_Catheter Postion & Signal



2nd Termination Site_Catheter Postion & Signal



3rd Termination Site_Catheter Postion & Signal



Smart touch

Force Value

Force Direction



RIPV anterior_
Contact Force 10g Point, Catheter stability



RSPV anterior_
Contact Force 16g Point, Catheter stability



RIPV Inferior_
Contact Force 10g Point, Catheter stability



RIPV Inferior_
Contact Force 19g Point, Catheter stability



RIPV Inferior_
Contact Force 19g Point, Catheter stability



Righst Roof_
Contact Force 31g Point, Catheter stability



LIPV posterior_
Contact Force 17g Point, Catheter stability



LIPV posterior_
Contact Force 46g Point, CF Graph change



LSPV posterior_
Contact Force 27g Point, CF stability



LSPV posterior_
Contact Force 50g Point, CF Graph change



LSPV posterior_
Contact Force 65g Point, CF Too High



Ridge-Carina_CF Stability
Contact Force 29g Point



Ridge-Carina_CF Stability
Contact Force 12g Point



VISITAG Preferences



VISITAG Display_FTI



VISITAG Display_ Impedance Drop



VISITAG_Grid(Catheter movement range display)



VISITAG_ Coloring Option Change



VISITAG contact 8g, Stability 5sec



VISITAG contact 8g, Stability 10sec



VISITAG Impedance drop 5Ω, Stability 5sec



VISITAG Impedance drop 10Ω, Stability 5sec



VISITAG information

RSPV anterior LSPV Anterior



VISITAG information

RSPV Posterior LSPV Posterior



VISITAG information

RIPV Posterior LIPV Posterior



VISITAG information

RSPV Anterior LSPV Anterior



06/Apr/2016, after AF ablation











In this study

• MDCT analysis revealed that the wall thickness was different at 

each part of the ablation line and was thickest at the left 

lateral ridge (LLR);

• The gaps or DCs were significantly associated with low CF, RF 

duration, FTI, and FTI/wall thickness

• ROC curve analysis identified FTI/wall thickness as the best 

predictor for gaps and DCs



In this study

• The wall thickness of LLR,
• Lateral superior ride 3.9 ± 0.9 mm

• Lateral carinal ridge 4.3 ± 0.9 mm

• Lateral inferior ridge 3.9 ± 0.8 mm

• Left posterior 2 mm

• Right anterior carina 3.4 ± 1.1 

• Right other sites 2 mm



• A lower average CF has been reported as a strong predictor of gap formation

• It has been reported that CF at the LLR tends to be low and that the majority of 

conduction gaps after single continuous circular lesions around ipsilateral PVs 

were located at the LLR and anterior wall of the right PV.

• In present study, the CF for LLR was low, and most of the gaps and DCs were 

located at the LLR or the right anterior carina, which was consistent with previous 

reports.

• They speculate that the lower CF and insufficient FTI against the thick atrial walls 

at the LLR and anterior right PV wall led to the formation of gaps and DCs.



• It has been reported that a minimum FTI of ≈400 gs for each 

lesions was necessary to avoid reconnection or to create transmural 

lesion in PVI.

• Conversely, the relationship between FTI and electrogram

attenuation plateaued at ≈500 gs, and FTI and impedance drop also 

plateaued at ≈500 gs. 

• Beyond this plateau point, continuation of ablation is unlikely to 

produce further gains but may increase the potential risk of 

complications such as perforation, steam pops, or damage to 

extracellular structures.



• FTI/wall thickness ≈100 gs/mm could be a suitable target 

value to achieve effective ablation.





Recurrent ATas after the initial ablation procedure



• In 66 patients, a repeat procedure was performed at a median of 120 days after the initial procedure.

• During the second procedure, mapping demonstrated a macro-AT with its critical isthmus between the 

mitral annulus and the left sided PVs in 9 patients, a macro-AT with its critical isthmus between both 

CCls in 2 patients, and a macro-AT within the right atrial free wall in 1 patient.

• Recovered PV conduction during SR was found in 62 of 66 patients (94%); conduction gaps were 

located along the right PVs in 40 patients (61%) and the left-sided PVs in 51 patients (77%). All 

conduction gaps were successfully closed with a minimal number of irrigated radiofrequency current 

applications. After CPVI, frequent atrial extrasystoles were identified and ablated at the superior crista 

terminalis in 1 patient and within the superior vena cava in 2 patients.

• In 1 of 4 patients without recovered PV conduction, mapping and ablation was successfully performed, 

targeting a focal AT originating from the roof of the LA. 



• The estimated probability to maintain SR at 5 years of 

follow-up after a single procedure was 45.3% and 

increased to 78.1% after a median 1 (1 to 3) procedure. 







Status of PVs at time of repeat ablation in the 
169 patients in whom the PVs were surveyed.













Minimal overlap between CFAE and low voltage electrogram areas, and normal 
conduction velocities in CFAE areas along the anteroseptal wall of the LA





Detection, segmentation, and 3-D reconstruction of Atrial DE



Relationship of atrial DE to Continuous CFAE sites







M/41, palpitation for 1wk

• 2013년 A-fib Dx. (Persistent AF for 10 yrs)

• 2015.04.14. 본원에서 DC cardioversion 200J 2회 시행, sinus conversion되지 않았음

• 2015.04.15. DC cardioversion 200J 1재시행, sinus conversion

• 이후 외래 f/u 하던 중 afib recur

• 2015.06.25. afib Ablation 시행

• 이후 외래 f/u 하던 중

• 2016.04.05 palpitation으로 외래 방문



10/Feb/2015



2015.06.25 Initial Voltage



2015.06.25 Initial Voltage



2015.06.25 LA Ablation



2015.06.25 LA Ablation



EKG (2016.04.05)



at cardiac cathroom (2016.04.14)



2016.04.14 Initial Voltage



2016.04.14 Initial Voltage



2016.04.14 Pentaray Voltage



2016.04.14 Pentaray Voltage



2016.04.14 LA Ablation



2016.04.14 LA Ablation_VISITAG Points



2016.04.14 LA Ablation_VISITAG Points



2016.04.14 PV potential elimination site and

VISITAG Points near the termination site



2016.04.14 Residual PV potential elimination site and 
VISITAG Points near the termination site



2016.04.14 RA LA Ablation



2016.04.14 RA LA Ablation



감사합니다. 






