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Aims Bidirectional and durable block of mitral isthmus (MI) is essential for catheter ablation of persistent atrial fibrillation (PeAF) 
and perimitral flutter (PMF), but it remains a challenge. The aim of this study was to create a simple anatomical ablation 
strategy with minimal fluoroscopy that would yield a high success rate for MI block.

Methods 
and results

Patients with PeAF or PMF were included. Mitral isthmus was ablated in a stepwise strategy. In Step 1, endocardial MI linear 
ablation was performed; in Step 2, ablation was targeted to the posterolateral portion of the left atrium along the MI line; in 
Step 3, epicardial ablation within the coronary sinus (CS) was performed across the MI line to the ostium of the vein of 
Marshall (VOM) or performed within the VOM if available; in Step 4, the catheter was rotated and ablated in the CS to 
isolate the CS; and in Step 5, the early activation site with complex component potential above the MI line during distal 
CS pacing was considered as the ablation target. All patients were followed up. A total of 178 (17 patients with mechanical 
prosthetic mitral valve) were included. One hundred and sixty-six patients achieved a confirmed MI bidirectional conduction 
block (93%). One patient had cardiac tamponade. Four patients showed re-conduction across the MI line during a repeated 
ablation. In the latest follow-up [12 (7, 16) months], 161 of 178 (90%) patients maintained their sinus rhythm.

Conclusion A simple stepwise anatomical ablation strategy for MI shows a high success rate with low fluoroscopy exposure.
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Graphical Abstract
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What’s new?

• A strategy is proposed to achieve a competitive mitral isthmus (MI) 
block via ethanol infusion of the vein of Marshall (VOM).

• This strategy is applicable for patients who need MI ablation with low 
fluoroscopy exposure and does not involve anatomical variation that 
might cause failure in the ethanol infusion of the VOM.

• As an anatomical ablation strategy, the proposed strategy is repro-
ducible by other cardiac electrophysiologists.

Introduction
Although until now mitral isthmus (MI) has not been the standard 
strategy for catheter ablation of persistent atrial fibrillation (PeAF) 
and perimitral flutter (PMF), it is commonly used worldwide, especial-
ly in long-standing AF and PMF. The bidirectional and durable block of 
MI is essential for this strategy to achieve its full potential.1–3

However, MI block represents a technical challenge in such cases. 
The reported success rate of MI block varies by electrophysiologists 
in different electrophysiology laboratories, from 51 to 96%.4–7

Epicardial conduction through the vein of Marshall (VOM), great car-
diac vein, and coronary sinus (CS) plays an important role in MI block, 
and the VOM is a source of arrhythmia.8 Ethanol infusion of the VOM 
is helpful in MI block and has been widely accepted recently. 
However, ethanol infusion of the VOM might fail in some cases 
due to variations in VOM anatomy.4,5,9,10 Based on our experience, 
we found that endocardial plus epicardial ablation within the CS to 
isolate the CS has the potential to yield a high success rate for MI 
block. This represents a simple anatomical ablation strategy with min-
imal fluoroscopy exposure.

Methods
Study population
From January 2019 to December 2021, consecutive patients with PeAF or 
PMF who underwent endocardial MI linear ablation for the first time 
were included. Patients who had received a prior MI ablation or surgical ab-
lation procedure were excluded. This study was conducted in accordance 
with the Declaration of Helsinki (2000) and was approved and supervised 
by the Ethics Committee of Chongqing General Hospital. All patients 
were given full explanations of the procedures, and written informed con-
sent was obtained from each patient.
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Preoperative preparation and ablation 
procedure
All procedures were performed under sedation with midazolam and fen-
tanyl. A multipolar electrode catheter was deployed in the CS. Following 
transseptal puncture, an 8.5-Fr SL-1 sheath (St. Jude Medical, MN, USA) 
was introduced into the left atrium (LA) via the right femoral vein. 
Heparin was administered to achieve an activated clotting time of more 
than 300 s after the transseptal puncture. Three-dimensional electro- 
anatomic mapping was performed using CARTO3 (Biosense Webster, 
Diamond Bar, CA, USA). Radiofrequency (RF) was performed using a 
standard irrigated-tip ablation catheter (Thermocool SmartTouch SF, or 
ThermoCool SmartTouch Navi-star, Biosense Webster).

The ablation strategies involved pulmonary vein isolation (PVI), left atrial 
posterior wall isolation, and MI linear ablation. Pulmonary vein isolation and 
posterior wall isolation were confirmed before MI ablation.

The procedural endpoint was bidirectional conduction block of the PV, 
left atrial posterior wall, and MI during sinus rhythm.

Stepwise mitral isthmus linear ablation
We performed MI linear ablation using a stepwise strategy (Figure 1).

Step 1
We conducted endocardial MI linear ablation. We first ablated the MI line 
point-by-point using RF at a power of 40 W in power-controlled setting. 
The ablation index (AI) was 520–550, and the ablation time was 30–40 s 
when the AI was unavailable, with an average contact force of 10–15 g 
for each RF application. Initial MI linear ablation was performed at the 
posterior-lateral line, from the 3 to 4 o’clock position of the mitral annulus 
(MA) to the left inferior pulmonary vein (LIPV). We treated the anterior an-
trum of the left PV (LPV) as part of the MI line. Thus, paralleled reinforced 
RF application was targeted to the anterior antral segment along the LPV. 
The staged endpoint for Step 1 was no high-frequency and fragmentary 
near-field potential recorded along the initial ablation line.

For AF, electrical cardioversion (CV) was performed. Preliminary MI 
block was evaluated during sinus rhythm. In cases where PMF persisted 
or residual MI conduction was confirmed, further ablation was applied, 
and Step 2 was initiated. Conduction block of the MI line was defined as 
conduction propagated along the MA and terminated at the MI line on 
the opposite site of the pacing site, without crossing the MI line, in both 
the endocardium and epicardium [e.g. activation from proximal CS to distal 
CS during left atrial appendage (LAA) pacing] (Figure 2).

Step 2
In this step, further RF application was targeted to the posterolateral por-
tion of LA along the MI line, where a large and sharp atrial potential was re-
corded. Radiofrequency was applied to the area between the MI line and 
the ostium of the VOM. For instance, if CS 1–2 is deployed exactly at the 
MI line, then the ablation area for Step 4 will be from CS 3–4 to CS 5–6 
and from the mitral valve to the LIPV. To avoid oesophageal injury, the 
AI was restricted to 400–450, or the ablation time was 20–25 s when AI 
was unavailable. The staged endpoint was a significant reduction in the local 
atrial potential.

If a conduction block of the MI line was not achieved or PMF was not yet 
terminated, Step 3 was initiated.

Step 3
Epicardial ablation within the CS was performed in Step 3. In this stage, we 
attempted to search for the ostium of the VOM without fluoroscopy. For 
patients with a large ostium of the VOM, the contact force vector of the tip 
of the catheter in the 3D electroanatomical system was changed, and the 
catheter protruded into the VOM during the slight withdrawing of the cath-
eter from the very distal end of the CS to the near-end. The epicardial ab-
lation was performed across the epicardial side of the intersection of the MI 
line and LIPV to the ostium of the VOM with the contact force vector to-
ward the endocardium. Radiofrequency application was also performed 
within the VOM from the very distal-end of the VOM if the local impedance 
was allowed. If the VOM could not be found in the 3D electroanatomical 
system, we ablated within the CS from the epicardial side of the MI line 

to the posterior of the LA, with the force vector in the direction of the 
LIPV, and during this move of the catheter, the slight change of the orien-
tation of the force vector indicated the location of the ostium of the 
VOM. The ablation power was 25 W, with an irrigation of 30 mL/min, 
and an AI of 350 or an RF application duration of 20–25 s using a 
temperature-controlled mode (Figure 3); thus, we could observe a signifi-
cant decrease of local potential.

Step 4
If all abovementioned steps failed to block the MI line or terminate perime-
tral flutter, we relocated the ablation catheter into the CS and rotated the 
catheter to locate high-voltage and sharp potentials. This step was per-
formed to eliminate the residual musculature surrounding the CS and even-
tually isolate the CS. Similar application settings as those performed in 
Step 3 were used. Focal RF application was restricted to <10 s, with a sig-
nificant decrease or disappearance of local potential. At the end of this step, 
either no near-field potential could be recorded along the CS and VOM, or 
no atrium capture could be seen using distal CS pacing (Figure 4).

Step 5
The bidirectional block of the MI line was re-evaluated from every first to 
fourth step, but we did not specifically perform activation mapping to iden-
tify the certain conduction gap until all of the abovementioned steps had 
failed and the perimetral flutter was terminated by electrical CV. Then, 
endocardial activation mapping above the MI line was finally performed dur-
ing distal CS pacing. The early activation site with complex component po-
tential (e.g. fragmental potential or triple-potential) was considered the 
conduction breakthrough site (Figure 5). Radiofrequency application was 
delivered as outlined in the first-step ablation. Further RF application was 
targeted to the epicardial side of the breakthrough site through the CS if 
available. To avoid steam pop and other procedural complications, endo-
cardial ablation was not performed in the repetitive ablative site. Acute 
MI block was defined as meeting the criteria of differential pacing after a 
30 min waiting period.

Follow-up
All patients underwent a systematic follow-up schedule after the proced-
ure. Surface electrocardiogram and 24 h Holter monitoring were recorded 
after the procedure at an interval of every 3 months or whenever symp-
toms of palpitation presented. Additionally, telephone interviews were con-
ducted quarterly for all patients.

Statistical analysis
Continuous variables are reported as the mean ± standard deviation (SD) 
or as the median and interquartile range (IQR) if appropriate and compared 
using Student’s t-test or analysis of variance test. Categorical variables are 
expressed as frequencies and percentages and were compared using 
Fisher’s exact test. All data were processed by SPSS (version 21.0; SPSS 
Inc., Chicago, IL, USA). A P-value of <0.05 was considered significant.

Results
Finally, 178 patients from 5 centres using the stepwise ablation strategy 
for MI were included in this study (172 PeAF and 6 PMF). The charac-
teristics of the patients are listed in Table 1. Among the 178 patients, 19 
had prior MA surgery, including 17 patients with a mechanical prosthet-
ic valve, 1 with a bioprosthetic valve, and 1 with MA plasty. Five patients 
had prior AF catheter ablation (PVI only).

Thirty-four patients with PeAF converted to PMF during ablation. 
Mitral isthmus block was achieved in all patients with PMF. 
Confirmed MI block was achieved in 166 of 178 (93%) patients. The to-
tal time for MI ablation was 11 (IQR: 8–17) min. In six patients, including 
two patients with prior MA surgery, the MI conduction block could not 
be assessed because AF was incessant during the procedure (indeter-
minate MI line block). After excluding these 6 patients, and of 172 pa-
tients to be able to evaluate MI block, 166 patients achieved the criteria 
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of bidirectional conduction block (97%) at the end of the procedure, 
including 14 patients with prior MA surgery (88%). All MI ablation pro-
cedures were performed without fluoroscopy, except for one patient 
with a mechanical prosthetic valve in whom the ablation catheter was 

unable to protrude across the MI line in the 3D electroanatomical sys-
tem, even with the help of fluoroscopy. The protocol and result of MI 
stepwise ablation are listed in Table 2. Patients with prior MA surgery, 
who had a larger LA (48 ± 7 vs. 41 ± 6 mm; P = 0.001), showed no 

Figure 1 Overview of the stepwise strategy for MI ablation from Step 1 to Step 5. Endocardial MI and anterior antrum of LPV ablation in Step 1; 
posterolateral LA ablation in Step 2; epicardial ablation within CS/VOM in Step 3; CS/VOM isolation in Step 4; breakthrough site ablation in Step 5. CS, 
coronary sinus; LA, left atrium; LAA, left atrial appendage; LIPV, left inferior pulmonary vein; LPV, left pulmonary vein; LSPV, left superior pulmonary 
vein; MI, mitral isthmus; VOM, vein of Marshall.

Figure 2 Definition of MI block (bidirectional block on both endocardial and epicardial surface). Pacing comes from the lateral side of the MI line by 
the multipolar electrode catheter in CS, while recording is done by the ablation catheter on the other site of the MI line in both the endocardium and 
epicardium. Then, pacing is done by the ablation catheter, and the recording is in the multipolar electrode catheter. Pacing from one side of the MI line. 
Activation was terminated at the MI line on the opposite site in both the endocardium and epicardium. CS, coronary sinus; LAA, left atrial appendage; 
LIPV, left inferior pulmonary vein; LSPV, left superior pulmonary vein; MI, mitral isthmus.
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significant difference in the failure of CV (2/19 vs. 4/159; P = 0.125) or 
MI block (2/17 vs. 5/155; P = 0.144) compared with those without prior 
MA surgery.

Complications
One patient had cardiac tamponade (requiring pericardiocentesis), and 
one patient had gastroparesis (recovered after 3 months). One patient 
had femoral haematoma, and one patient had femoral pseudoaneur-
ysm. Three patients had transient hypoxaemia shortly after the bolus 
administration of midazolam or fentanyl. Forty-one patients who 
were suspected to suffer from coronary heart disease underwent cor-
onary angiography (CAG) before and after ablation during the proced-
ure, and no coronary artery impairment was observed by CAG.

Follow-up
As sinus rhythm could not be achieved at the end of the procedure, the 
patients with indeterminate MI block were followed up but unanalysed. 
Finally, 172 patients were followed up and analysed, with a mean 
follow-up time of 12 (IQR: 7–16) months (Table 3). Twenty-three pa-
tients (13%) had a recurrence of atrial arrhythmia after 3 months of 
blank time, including 4 patients with AF and 19 patients with atrial 
tachycardia (AT) or atrial flutter (AFL). Among these patients, two 
had failed MI block, and six achieved MI block in Step 5, which were de-
fined as tough MI block. Moreover, recurrence was observed in 13% of 
patients with MI block compared with 33% patients without MI block 
(P = 0.184). However, patients without MI block and with tough MI 
block in combination were more likely to have recurrent atrial 
tachycardia (36 vs. 10%; P = 0.003). The recurrence rates in patients 
with and without prior MA surgery were 29 and 12%, respectively 
(P = 0.056). Among the patients who had recurrence, 5 patients with 
paroxysmal atrial arrhythmia received prolonged oral amiodarone ad-
ministration for 2 (IQR: 1–2) months, and 13 patients with persistent 

atrial arrhythmia received CV or re-ablation (Table 3). Seven patients 
received electrical CV (all presented as persistent AT or AFL), and 
four of them received a repeat procedure when atrial arrhythmia re-
curred after CV. Two patients (one with persistent AFL, and another 
with persistent AF) used intravenous amiodarone for CV, and the pa-
tient with AFL received a repeat procedure when AFL recurred after 
CV. A total of nine patients received a repeat procedure for CV, and 
all were with AT or AFL. A total of four patients showed re-conduction 
across the MI line, three of whom were confirmed as PMF. For the pa-
tients with MI re-conduction, one patient failed in MI block, and three 
patients achieved MI block in Step 5 in their prior procedure; all of 
them achieved MI block in repeat ablation. Four patients had epicardial 
gaps, including one patient with both epicardial and endocardial gaps. 
One patient had AT recurrence after a repeat procedure, and received 
another repeat procedure. All nine patients maintained sinus rhythm in 
the latest follow-up [the follow-up duration after the latest procedure 
was 9 (IQR: 6–14) months].

Two patients were reported to have suffered sudden death without 
any premonitory symptoms in the second quarter telephone interview 
after the MI ablation procedure. One of them, who had chronic ob-
structive pulmonary disease, heart failure, and hypertension, had AF re-
currence and maintenance in the last follow-up before their death. The 
other patient, who had hypertension, diabetes, and heart failure and 
who had received concomitant LAA occlusion during the MI ablation 
procedure, maintained sinus rhythm in the last follow-up before their 
death.

Two patients had ischaemic stroke. One patient, who had a prior 
stroke history and received concomitant LAA occlusion during the 
MI ablation procedure, suffered from a stroke 2 months after the pro-
cedure. She interrupted rivaroxaban 4 days before the stroke because 
of gastrointestinal haemorrhage and had a transient episode of AF 1 day 
before the stroke. Another case of stroke occurred 1 month after the 
MI ablation procedure in a patient with hyperthyroid cardiopathy who 

Figure 3 Position of the ablation catheter from the ostium to distal-end of the VOM in Step 3. (A) Fluoroscopy and the 3D electroanatomical system 
showing an ablation catheter in the ostium of the VOM, and a multipolar electrode catheter in the CS/GCV. (B) Fluoroscopy and the 3D electroana-
tomical system showing an ablation catheter in the VOM crossed the MI line and located at the epicardial surface of the ridge between LAA and left 
pulmonary vein, and a multipolar electrode catheter in the CS/GCV. CS, coronary sinus; GCV, great cardiac vein; LAA, left atrial appendage; LIPV, left 
inferior pulmonary vein; LSPV, left superior pulmonary vein; MI, mitral isthmus; RIPV, right inferior pulmonary vein; RSPV, right superior pulmonary vein; 
VOM, vein of Marshall.
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maintained sinus rhythm after the procedure without cessation of riv-
aroxaban (20 mg/day).

Overall, at the latest follow-up, 161/178 (90%) patients had achieved 
sinus rhythm, and 105 of 178 (59%) patients had a decreased LA diam-
eter. From 78 patients with moderate to severe mitral valve regurgita-
tion (MR) at baseline, 64 (82%) patients had MR amelioration.

Discussion
Mitral isthmus is an important linear ablation target for catheter abla-
tion of PeAF and PMF, and it is widely adopted. Although its use is con-
troversial, a durable block after MI ablation is key to the maintenance of 
sinus rhythm.3,11–13

Figure 4 Position and direction of the ablation catheter for CS isolation in Step 4. The ablation catheter was rotated in the CS to locate and ablate the 
residual musculature lateral to the MI line in order to isolate the CS. The presentation of different vector directions with near-field potential during 
catheter rotation was signed as the ablation target in Step 4. CS, coronary sinus; LAA, left atrial appendage; LIPV, left inferior pulmonary vein; 
LSPV, left superior pulmonary vein; MI, mitral isthmus.



616                                                                                                                                                                                                   X. Li et al.

The most popular MI linear ablation strategy is to identify the con-
duction gap across the line after the completion of initial linear abla-
tion.7 This strategy is accepted by most electrophysiology 
laboratories, and it has achieved a high success rate for the majority 

of cases. However, for some difficult cases, it might fail and reconnec-
tion of the residual gap is common, particularly in patients with several 
conduction gaps and those who require multiple or prolonged ablation. 
Although transient bidirectional block of MI might occur, these patients 

Figure 5 Potentials of the ablation target in Step 5. In comparison with MAP 3–4, MAP 1–2 was located nearer the MI line. During the distal CS 
pacing, the earlier activation site with complex component potential in MAP 1–2 indicated that MAP 1–2 was on the conduction breakthrough site. 
MAP, mapping; CS, coronary sinus; LAA, left atrial appendage; LIPV, left inferior pulmonary vein; LSPV, left superior pulmonary vein; MI, mitral isthmus.

Table 1 Patient characteristics (n = 178)

Sex ratio (male) 74 (42%)

Age (years) 68 ± 10

History of AF (months) 12 (7–42)

LA (mm) 41 ± 7

Prior AF ablation 5 (3%)

Hypertension 85 (48%)

Diabetes 31 (17%)

Stroke or TIA 14 (8%)

CAD (PCI or CABG) 7 (4%)

Mitral valve surgery 19 (11%)

Cardiomyopathy 12 (7%)

CHF 74 (42%)

Values are presented as the mean ± SD, n (%), or median (IQR). 
AF, atrial fibrillation; CABG, coronary artery bypass grafting; CAD, coronary artery 
disease; CHF, congestive heart failure; LA, left atrium; PCI, percutaneous coronary 
intervention; TIA, transient ischaemic attack.

Table 2 Index procedure characteristics (n = 178)

Total MI ablation time (min) 11 (8–17)

Block in Step 1 37 (21%)

MI ablation time (min) 7 (5–8)

Block in Step 2 18 (10%)

MI ablation time (min) 7 (6–12)

Block in Step 3 71 (40%)

MI ablation time (min) 13 (9–20)

Block in Step 4 24 (13%)

MI ablation time (min) 17 (14–26)

Block in Step 5 (tough MI block) 16 (9%)

MI ablation time (min) 21 (18–27)

Failed MI block 6 (3%)

Indeterminate MI block 6 (3%)

Values are presented as n (%) or median (IQR). 
MI, mitral isthmus.
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are more likely to have recurrence of AFL during follow-up. Meanwhile, 
a significant difference in the success rate or duration in MI linear abla-
tion using this strategy across different centres and studies is obvious. 
Only experienced electrophysiologists could achieve a successful result, 
and the results are rarely replicated.

Ethanol infusion of the VOM exhibited a higher success rate of MI 
block, from 80 to 100%, and has been widely accepted recently.4,9,14

However, because the VOM could not be identified or cannulated in 
some cases, ethanol infusion of VOM was completed only in 84–92% 
patients.4–6,10

The confirmed success rate of MI block in this study was 93%. 
However, for the six patients who could not be confirmed for MI 
block because AF was incessant during the procedure, we performed 
a more aggressive and intensive ablation that included the endocar-
dium and epicardium of the MI line area. Because the failure of CV 
is more likely to be related to atrial fibrosis than to MI line un-block, 
it is reasonable to believe that MI block would have a higher success 
rate. The reasons for the high success rate of MI linear block were 
considered to be multifaceted. First, in Step 1, we performed solid ini-
tial ablation in the endocardial surface to achieve the transmural le-
sion, especially in the LPV-LAA ridge, which is an area that the 
VOM transverses and drains into. Then, the MI line conduction gap 
would most likely be conducted across the isthmus in the epicardium. 
Therefore, in Step 2, we eliminated the insertion of the conduction 
gap across the line in the posterolateral portion of LA. In Step 3, 
we attempted to remove the epicardial conduction directly inside 
CS, especially through the VOM. In Step 4, we attempted to isolate 
CS and VOM conduction to avoid epicardial conduction. 
Additionally, LA inferoposterior line ablation for posterior wall abla-
tion could work in the MI block as there were some connections be-
tween the LA and CS in this area. Only 9% patients underwent Step 5 
before MI block; thus, identification of the conduction gap was essen-
tial only in 9% patients. The residual gap was always easily identified 
and eliminated and was always only one gap. However, in tough MI 
ablation cases, the patients with block achieved in Step 5 showed a 
relatively higher rate of recurrence and MI line reconnection, which 
may be due to reversible block by oedema for repeat ablation. This 
indicates that MI block using anatomical ablation strategy might be 
more useful and more durable than using an electro-anatomic gap 
mapping strategy. In comparison with our previous work, in which 

we used the electro-anatomic gap mapping strategy for MI ablation, 
we experienced an improvement in success rate, efficiency, and re-
peatability with the use of the present strategy.

This strategy was safe with a low risk of cardiac tamponade (1/178), 
or impairment of the MA, phrenic nerve, or coronary artery (0/178), 
even with ablation inside the CS in most cases. In Step 4, we rotated 
and ablated in several directions beyond the endocardial direction, 
which may have led to complications, such as tamponade or coronary 
artery injury. However, the ablation was only applied when high-voltage 
and sharp potentials were recorded with a low energy and short dur-
ation, showing efficacy and safety. Cardiac tamponade occurred several 
minutes after a steam pop when ablation was performed in CS, and the 
force and impendence showed an increase when RF was delivered. 
Thus, avoiding an inappropriate force, impendence, or temperature 
during ablation is essential for handling this complication. The gastro-
paresis was most likely caused by LA posterior wall ablation and was 
self-limited, as reported in prior studies.15

As shown in the follow-up, our ablation strategy for PeAF was bene-
ficial for the maintenance of sinus rhythm, LA size decreasing, and MA 
regurgitation ease, all of which were also shown in prior studies.16,17

For patients with prior MA surgery, the strategy was also effective for 
MI block and sinus rhythm maintenance.

For recurrence cases, 19 of 23 (83%) were AFL or AT. Recurrence 
and AFL/AT recurrence was more commonly observed in patients 
with MI un-block or tough MI block. In the repeat procedures, MI 
reconnection was seen only in patients with MI un-block or tough MI 
block in their prior procedure. Then, ablation from Steps 1 to 4 exhib-
ited a highly effective and acute MI block. However, even for un-block 
or tough MI block cases, MI block was easily achieved in the repeat 
procedure.

Limitation
First, MI ablation was performed by five electrophysiologists in this 
study, and most cases (149/178) were completed by one of them, 
who guided or supervised MI ablation in the rest of the cases; thus, 
the efficiency and efficacy of this strategy should be reproduced and 
testified by more electrophysiologists. Second, half of the patients 
were followed up for <1 year, and only 24 h monitoring was used. A 
longer duration of monitoring and follow-up is necessary to evaluate si-
nus rhythm maintenance and durable MI block.

Conclusions
Our simplified stepwise anatomical ablation strategy for MI showed a 
high success rate of acute block with low fluoroscopy exposure, as 
well as a promising outcome in terms of safety and sinus rhythm 
maintenance.
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Table 3 Follow-up (n = 172)

Follow-up duration (months) 12 (7–16)

Freedom from AA at any time during follow-up 141 (82%)

Freedom from AA after 3 months 149 (87%)

Freedom from AA in the latest follow-up 161 (94%)

Recurrence after 3 months 23 (13%)

AF 4 (2%)

AFL/AT 19 (11%)

Repeat ablation 9 (5%)

CV with electrical CV 7 (4%)

CV with AAD 2 (1%)

Stroke 2 (1%)

Death 2 (1%)

Rehospitalization 47 (27%)

Values are presented as n (%) or median (IQR). 
AA, atrial arrhythmia; AAD, antiarrhythmic drugs; AF, atrial fibrillation; AFL, atrial 
flutter; AT, atrial tachycardia; CV, cardioversion.
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