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Introduction
Cardiac amyloidosis (CA) is a progressive infiltrative disease caused 

byamyloid fibril deposition in the myocardium1. CA is classified 
into two subgroups known as immunoglobulin light chain (AL) 
amyloidosis, and transthyretin amyloidosis (ATTR-CA)2. ATTR-
CAis divided further into hereditary (ATTRh), in which there is a 

genetic mutation in the transthyret in gene, and wild-type (ATTR 
wt) with no identifiable genetic mutation. The disease carries a high 
morbidity and mortality when left untreated, with the median life 
expectancy of four to five years for ATTR-CA forms and even less 
for those with advanced AL cardiac amyloidosis3,4,5. However, recent 
treatment advancements have led to reduced mortality and reduced 
decline in functional capacity 3.

Atrial arrhythmiain cluding atrial fibrillation (AF) are common 
in patients with CA, and can be seen in up to 70% of patients6, 7. As 
amyloid fibrils accumulate in the myocardium, associated fibrosis 
and left atrial enlargement from diastolic dysfunction predispose to 
arrhythmogenesis2, 8. Antiarrhythmic therapy and cardioversion have 
been used in treatment of AF, atrial flutter (AFL) and reentrant atrial 
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Abstract
Background: Atrial arrhythmias are prevalent in cardiac amyloidosis (CA); however, there is limited data regarding the outcomes of 

catheter ablations in patients with CA.

Methods: Of 473 patients with CA in our database between 2008 and 2019, 353 patients were diagnosed with atrial arrhythmia. We 
included 27 patients with known CA at our institution that underwent radio frequency ablation (RFA) for atrial arrhythmia. The most common 
exclusion reasons among patients received ablations were ablation occurring>1 year before CA diagnosis and ablation indications other than 
atrial arrhythmias.

Results: Of 27 patients who underwent RFA (mean age was 73.3 ± 6.9yrs), 21 (78%) were men, 25 (93%) diagnosed with transthyretin CA, 
and 2 (7%) were diagnosed with amyloid light chain. Antiarrhythmic medications were used prior to ablation by 26 (96%) patients, and 18 
(67%) had a history of prior direct current cardioversion. Eleven (41%) ablations were performed for treatment of atrial fibrillation, 10 (37%) 
for atrial flutter, and 6 (22%) for atrial tachycardia. Overall, there was a 96% rate of acute procedural success. Procedural complications were 
seen in 4 (15%) patients (pericarditis, atrioventricular block, groin hematoma, and acute hypotension). At a mean follow-up of 2.4± 1.6 years, 
21 out of 24 (88%) patients who maintained follow-up experienced recurrence. Of the patients who maintained follow-up, 38% underwent 
repeat ablation. Of patients with recurrent arrhythmia, 38% had recurrence of the same type of atrial arrhythmia. There was no statistically 
significant difference in recurrence of atrial arrhythmia based on initial type of arrhythmia (p=0.06). Tafamid is use prior to ablation showed 
no reduction in the recurrence rate (p=0.79). 

Conclusion: In patients with CA undergoing catheter ablation for atrial arrhythmia, recurrence rates are high and repeat ablation is often 
required.
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tachycardia (AT) with limited success9.Radiofrequency ablation (RFA) 
of atrial arrhythmia has been used to maintain sinus rhythm when 
antiarrhythmic therapy alone is insufficient.

Several small, retrospective studies have suggested that ablation 
of atrial arrhythmiais safe and well tolerated in patients with CA10, 

11,12.  It has also been suggested that RFA of AF earlier in the disease 
course may be more effective in maintaining sinus rhythm13. Many of 
these studies have patient cohorts which predate the widespread use 
of therapies targeting amyloidogenesis. Hence, little is known of the 
impact of these therapies on ablation outcomes.

There is a paucity of data regarding the outcomes, efficacy and 
safety of ablation in a wide variety of atrial arrhythmia in patients with 
different forms of CA. In this retrospective study from a large academic 
referral center, we investigated the efficacy and safety of RFA for various 
forms of atrial arrhythmia, including the rate and type of recurrence, 
echocardiographic changes, and improvements in NYHA class.

Methods
Study Population

This was a retrospective observational study of patients diagnosed 
with CA who were followed at our institution between 2008 and 2019, 
a large academic referral center for CA. The study was approved and 
performed in accordance with our center’s Institutional Review Board.
Of 473 patients with CA in our database between 2008 and 2019, 353 
patients were diagnosed with AF, AFL, or AT. A total of 56 patients 
underwent ablations for variable indications, and 27 patients were 

included for the final analysis (Figure 1).The diagnosis of CA was made 
using mass spectrometry or immunohistochemistry of endomyocardial 
biopsy, bone marrow biopsy, or established non-biopsy criteria 
(pyrophosphate scan, SPEP/UPEP, or genetic testing)14. We included 
patients with catheter ablation for atrial arrhythmia after confirmed 
diagnosis of CA and/or with a history of catheter ablation within one 
year prior to the diagnosis. The one-year cutoff was chosen given that 
these patients likely had undiagnosed CA at the time of ablation. Seven 
patients were excluded for atrioventricular node or surgical ablation, 
sixteen for ablations that occurred >1 year before diagnosis, and six for 
insufficient data to support analysis. Atrioventricular node ablation 
(with no other ablations) was excluded as studies have suggested that 
these patients may have more advanced disease and it is not directly 
targeting any atrial arrhythmia source10.

Patients were classified as ATTRwt, ATTRh, or AL. For patients 
with ATTR-CA, they were classified as I-III according to the scoring 
system developed by Gillmore, et al4. In this scoring system, three stages 
of ATTR-CA are stratified by N-terminal pro-B-type natriuretic 

Figure 1: Consort diagram.

Table 1: Procedural Data 

Success 26 (96.3%)

Ablation Side (n=23)

Right 8 (34.8%)

Left 7 (30.4%)

Bilateral 8 (34.8%)

Intervals  

   Procedure Time (min) (n=2) 358 ± 128

   AH (msec) (n=4) 141± 35

   HV (msec) (n=8) 50 ± 12

Atrial Fibrillation 11 (40.7%)

   Persistent 10 (37.0%)

   Paroxysmal 1 (3.7%)

Atrial Flutter 10 (37.0%) 

   Typical 7 (25.9%)

   Atypical 3 (11.1%)

Atrial Tachycardia 6 (22.2%)

NYHA Change  (n=20)

   Improve 10 (50%)

   No Change 7 (35%)

   Worsen 3 (15%)

Complications  

   Groin Hematoma 1 (3.7%)

   Post Procedural Hypotension 1 (3.7%)

   2nd degree AV Block 1 (3.7%)

   Pericarditis 1 (3.7%)

Ablation Catheters*

   Irrigated 12 (100%)

     THERMOCOOL 5 (41.7%)

   TactiCath 2 (16.7%)

   Unspecified 5 (41.7%)

*Only 12 of the 27 ablation reports included details about the ablation catheters. Of the 27 
ablations, 9 occurred at our institution and the rest were performed at other institutions.
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peptide (NT-proBNP) and estimated glomerular filtration rate 
(eGFR). Stage I had values of NT-proBNP less than 3000 ng/L, as 
well as an eGFR >45 mL/min. Stage II had either NT-proBNP over 
3000 ng/L, or an eGFR <45 mL/min, and Stage III had both. Gillmore 
staging was performed within three months of ablation when possible.

Demographic, medical comorbidities, serologic studies, type of 
arrhythmia on presentation, cardiovascular functional class pre-and 
post-ablation as defined by the NYHA, pre-and post-procedural 
echocardiographic parameters, recurrence of arrhythmia, and tafamidis 
use were extracted from our database. The use of antiarrhythmic 
therapies, (beta blockers, calcium channel blockers, amiodarone, 
dronedarone, propafenone, and flecainide) were recorded. All 
direct current cardioversion and catheter ablation procedural data 
was recorded. Imaging prior to ablation was obtained through pre-
procedure transesophageal echocardiogram, unless data was unavailable 
in which case recent transthoracic echo cardiogram was obtained. 
Ejection fraction was measured by Simpson’s biplane technique. Left 
atrial diameter measured by transthoracic echo cardiogram was used to 

Table 2: Baseline Characteristics

Age 73.3 ± 6.9

Race  

   White 21 (77.8%)

   African American 4 (14.8%)

   Asian 2 (7.4%)

Gender

Male 21 (77.8%)

Female 6 (22.2%)

Hypertension 14 (51.9%)

Diabetes 3 (11.1%)

Ischemic Heart Disease 8 (29.6%)

Amyloid Type  

   ATTRwt 20 (74.1%)

   ATTRh 5 (18.5%)

   AL 2 (7.4%)

Diagnosis  

   Myocardial Biopsy 9 (33.3%)

   PYP Scan 17 (63%)

   Bone Marrow Biopsy 1 (3.7%)

Tafamidis Use

   Prior to Ablation 7 (25.9%)

   Following Ablation 18 (66.7%)

Antiarrhythmic therapy

   Beta Blocker 22 (81.5%)

   Digoxin 2 (7.4%)

   Diltiazem 3 (11.1%)

   Amiodarone/Dronaderone 12 (44.4%)

   Dofetilide 2 (7.4%)

Cardioversion

   Attempted 18 (66.7%)

   Acute procedural success 14 (77.8%)

   Unsuccessful 2 (11.1%)

   Not Specified 2 (11.1%)

PYP = Pyrophosphate; CCB = Calcium Channel Blocker

quantitate atrial size. Post-ablation NYHA assessments were gathered 
started at three months following ablation. Death was confirmed by 
electronic medical record and/or through obituary collection.

Catheter Ablation
Catheter mapping and ablation were performed while patients 

were under conscious sedation or general anesthesia. Standard multi-
electrode catheters, recording equipment, and 3D electroanatomic 
mapping (CARTO, Biosense Webster, Diamond Bar, California, or 
EnSite Precision, Abbott, Abbott Park, Illinois, AcQMap, Acutus 
Medical, Carlsbad, CA) systems were employed. Intracardiac 
echocardiography was used at the discretion of the attending 
electrophysiologist. Ablation catheters used were either a 3.5-mm 
open-irrigated electrode (Thermocool, Biosense Webster) or a 3.5-
mm open-irrigated electrode (TactiCath, Abbott) (Table 1). RFA was 
performed with 25 to 40 W (temperature-controlled at 43ºC to 45ºC) 
power using irrigated tip catheters. 

Patients with AT at baseline underwent complete activation and 
voltage mapping (scar was defined as bipolar voltage values ≤0.5 mV) 
followed by entrainment mapping. Mapping always occurred in the 
right atrium, while transseptal puncture and mapping of the left 
atrium was left to the discretion of the attending electrophysiologist. 
For patients in sinus rhythm at baseline, programmed right and left 
atrial stimulation and burst pacing and intravenous isoproterenol 
were used to induce atrial tachycardia. The cycle length and surface 

Figure 2:

Atrial bipolar (A) and unipolar voltage (B) maps of the patient 
with transthyretin cardiac amyloidosis in sinus rhythm. 
Extensive low voltage area is noted especially over the posterior 
left atrium, as only the left atrial appendage is spared. (Scar 
is defined as atrial bipolar voltage of ≤ 0.5 mV and unipolar 
voltage of ≤ 0.78). Eleven (41%) cases show areas of scar and 
no local electrocardiogram indicative of atrial fibrosis/scarring 
and/or atrial defragmentation.
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patients, mean follow-up duration was 2.4 years (range 0.5– 5.4 years).

Statistical Analysis
Continuous variables are presented as mean ± standard deviation. 

Categorical variables are reported as frequencies and percentages. 
Time to recurrence was calculated using the Kaplan-Meier method 
with a time-to-event modification. Differences between groups were 
analyzed using log-rank (Mantel-Cox) analysis. A two-sided p value 
of < 0.05 was considered statistically significant. Cardiac characteristics 
collected before and after ablation were compared using Paired t-tests 
and Wilcoxon signed-rank tests. Statistical analysis was performed 
using Prism 9.

Results
Overall, 27 patients were included in our study (mean age was 73.3 

± 6.9 years) (Table 2). Antiarrhythmic medications were used prior 
to ablation by 26 (96%) patients, and 7 patients (25.9%) were taking 
tafamidis at time of ablation. Eleven more patients (41%) initiated 
tafamidis following ablation at an average of 482 ± 268 days following 
ablation. Three (11%) patients had a biventricular pacemaker and 4 
(15%) patients had a biventricular implantable cardioverter defibrillator 
at the time of ablation. 

There was a 96% acute ablation procedural success rate (n=26). The 
largest proportion of ablations were performed for indication of AF 
(41%, n=11)(Table 1).Ten (37%) ablations were for AFL and 6 (22%) 
for AT. Notably, in 11 (41%) of cases, there were areas of scar and no 
local electrocardiogram indicative of atrial fibrosis/scarring and/or 
atrial defragmentation (Figure 2). By Gillmore staging criteria, 16 
(64%) of 25 patients with NAC staging data were in stage one, 5 (20%) 
stage two, and 4 (16%) in stage three (Table 3).

Outcomes of Catheter Ablation
During a mean follow-up of 2.4 ± 1.6 years, 88% of the 24 patients 

who maintained follow-up experienced recurrence of atrial arrhythmia 
(Table 4) at an average of 197 ± 136 days following ablation. Of these 
21 patients, 13 (62%) recurrences were detected by electrocardiogram 
and 7 (33%) were detected by a device interrogation. The thirty-day 
recurrence rate was 21%. Six- and twelve-month recurrence rates 

ECG morphology of the induced arrhythmia were compared to the 
prior documented arrhythmia characteristics when possible. Acute 
procedural success was defined by the inability to induce sustained 
atrial tachycardia via programmed cardiac stimulation after ablation.

For patients with AFL, the circuit was confirmed via 3D 
electroanatomic mapping and entrainment maneuvers. In cases of 
typical AFL with cavo-tricuspid isthmus (CTI)-dependent flutter, 
ablation was performed to create a linear lesion from the tricuspid 
annulus to the inferior vena cava. Bidirectional conduction block 
across the ablation line was confirmed by differential pacing prior 
to termination of the procedure. In cases of AFL where a non-CTI-
dependent macro-reentrant circuit was present, ablation was performed 
across the critical isthmus as determined by 3D electroanatomic 
mapping and entrainment maneuvers. Termination of the AFL during 
RFA was observed prior to termination of the procedure. Successful 
ablation was defined as bidirectional block across the ablation line as 
confirmed by differential pacing.

For patients with AF, ablation was performed to achieve electrical 
isolation of all pulmonary veins. Success of the pulmonary vein isolation 
(PVI) was confirmed by achievement of electrical entrance and exit 
block of all pulmonary veins. Other ablation techniques, such as wide 
area circumferential ablations, mitral isthmus ablations, atrial wall 
ablations, and appendage ablations were performed at the discretion 
of the attending electrophysiologist.

Outcomes
The primary outcome was time to arrhythmia recurrence. Atrial 

arrhythmia recurrence was defined as any atrial arrhythmia lasting 
longer than 30 seconds on ECG, device interrogation, or ambulatory 
monitors. Patients were followed to their most recent known follow-
up or until June 1, 2021. Two patients had follow-up for less than 
one month. One patient underwent a failed ablation which did not 
terminate the arrhythmia during the procedure. For the remaining 24 

Table 3: Baseline Cardiac Characteristics 

Ejection Fraction 43.6 ± 16.2

IVS 1.6 ± 0.34

LVPW 1.5 ± 0.39

LVID(d) 4.5 ± 0.92

Left Atrium Dilation  (n=21)

   Mild 6 (28.5%)

   Moderate 9 (42.9%)

   Severe 6 (28.5%)

Mitral Regurgitation (n=23)

   Mild 19 (82.6%)

   Moderate 4 (17.3%)

   Severe 0 (0%)

Gillmore Stage (n=25)

   Stage 1 16 (64%)

   Stage 2 5 (20%)

   Stage 3 4 (16%)

IVS = Inter-Ventricular Septum;
LVPW = Left Ventricular Posterior Wall Thickness;
LVID(d) = Left Ventricular Internal Diameter (diastole)

Figure 3:
Kaplan-Meier estimates for arrhythmia recurrence after 
catheter ablation for patients with atrial arrhythmia and cardiac 
amyloidosis.
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at 3-12 months following ablation. Nine (47%) of the 19 patients 
who had pre- and post-ablation echocardiogram had improvement of 
their ejection fraction by 5% or more (Figure 6). There was no overall 
difference in pre-ablation and post-ablation ejection faction values 
(p=0.29).There was a significant difference in the severity of left atrial 
enlargement between pre-ablation and post-ablation echocardiograms. 
Six (43%) of 14 patients with left atrial size measurements demonstrated 
improvement following ablation (p=0.03). NYHA class designation, 
when available, was recorded from the physician’s assessment within 
3 months prior to ablation, and measured 3-12 months after the 
procedure. NYHA class improved in 10 (50%) of 20 cases at 3-12 
months (Figure7), remained unchanged in 7 (35%) patients, and 
worsened in 3 patients (15%).  There was a significant difference 
between the NYHA class in patients before and after ablation (p=0.01).

Discussion
Acute procedural success rate for RFA of atrial arrhythmia in our 

cohort with particularly less severe forms of CA was excellent. However, 
atrial arrhythmia recurred in the majority of patients by 12 months. 
Nevertheless, nearly half of the patient’s experienced improvement 
in NYHA score, left atrial enlargement, and ejection fraction post 
ablation. Tafamidis, which a minority of patients in this study took 
prior to ablation, did not demonstrate an effect on the recurrence rates 
of atrial arrhythmia. 

One-year recurrence rate was 75% in our cohort which is higher 
than the recurrence rate in patients without CA15. It is possible 
that arrhythmia recurrence was even earlier in this population than 
the results indicate, as most new recurrences were documented on 
electrocardiogram as opposed to outpatient monitoring systems. 
Patients with CA represent a unique subset of patients with medically 
refractory atrial arrhythmia, owing to their advanced atrial disease, 
scarring, and secondary dilatation. Barbhaiya and colleagues also 
reported that 6 of 7 (86%) patients with ATTR-CA or AL undergoing 
RFA had recurrent AT/AF at follow-up10. However, Black-Maier 
et al noted a 1-year arrhythmia-free survival of 40% in their cohort 
of thirteen ATTR-CA and AL patients undergoing AT/AF/AFL 

were 38% and 75%, respectively (Figure 3). In total, 9 (38%) of the 24 
patients that maintained follow-up underwent repeat ablation.

The most common recurrent atrial arrhythmia was AF, which 
occurred in 9 patients (43% of recurrences). There was no difference 
in recurrence of atrial arrhythmia based on initial type of arrhythmia 
(p=0.06) (Figure 4), Gillmore stage of disease (p=0.71 comparing 
stage I vs. combined stages II & III), or use of tafamidis at time of 
ablation (p=0.79). Eight (38%) of 21 patients with recurrent arrhythmia 
had recurrence of the same type of atrial arrhythmia (Figure 5). Four 
patients had acute procedural related complications. The complications 
were transient post-procedural hypotension, 2nd degree heart block, 
femoral hematoma, and pericarditis (Table 1). 

Patients Diagnosed with Cardiac Amyloidosis after Ablation
Of the 27 patients in the study, 11 (41%) underwent ablation within 

one year prior to diagnosis of CA. Mean time to diagnosis from ablation 
was 156 ± 127 days. The most common indication was AF (64%). 
Five (45%) of the 11 patents were noted to have scarring in bipolar 
voltage mapping of the left atrium (mapped in sinus rhythm) (Figure 
2). Ten (91%) of the 11 patients who underwent ablation prior to CA 
diagnosis experienced arrhythmia recurrence at an average of 208 ± 
150 days following the initial ablation. There was no difference in time 
to arrhythmia recurrence between patients diagnosed with CA before 
versus after ablation (p=0.75).

Echocardiographic and Symptomatic Outcomes
A total of 19 (70%) of the 27 patients had pre- and post-procedure 

echocardiograms (transthoracic echocardiogram and transesophageal 
echocardiogram), measured within 3 months prior to procedure and 

Table 4: Recurrence Arrhythmia Data* 

Total Recurrences 21 (87.5%)

Same Arrhythmia 10 (48%)

Initially AF  (n=10)

   AF 3 (30%)

   AFL 4 (40%)

   AT 3 (30%)

Initially Typical Flutter  (n=6)

   AF 4 (67%)

   AFL 2 (33%)

   AT 0 (0%)

Initially Atypical Flutter  (n=1)

   AF 1 (100%)

   AFL 0 (0%)

   AT 0 (0%)

Initially AT  (n=4)

   AF 1 (25%)

   AFL 0 (0%)

   AT 3 (75%)

Repeat Ablation 9 (37.5%)

AF = Atrial Fibrillation, AFL = Atrial Flutter,
AT = Atrial Tachycardia
*N=24 for the table. Two patients were censored from this table who were lost to follow up and 
passed away within 1 month. Another patient failed ablation and was censored.

Figure 4:

Kaplan-Meier estimates for arrhythmia recurrence after 
catheter ablation for patients with atrial arrhythmia and cardiac 
amyloidosis stratified by pre-ablation rhythm of atrial fibrillation 
(AF) versus atrial flutter (AFL) versus atrial tachycardia (AT).
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this group of patients ablated prior to CA diagnosis, 45% were noted to 
have significant scarring in the atria. Liang et al noted similar diffuse 
left atrial voltage abnormalities in a patient undergoing ablation who 
was subsequently diagnosed with CA 18. Further investigation is needed 
to see if diffuse atrial scarring or any patterns of scarring could be an 
indicator of CAand could be used for screening and early diagnosis. 

The ACC/AHA/HRS have a Class II a recommendation of catheter 
ablation for symptomatic persistent AF refractory to antiarrhythmic 
drugs in patients without CA16. In our patient population with a mixture 
of patients with AF, AFL, and AT, NYHA class improved in 50% of the 
patients at 3-12 months. On the positive note, our study is comparable 
to other studies which have also demonstrated improvement in 
symptoms. Tan et al demonstrated 70% improvement in NYHA class 
at 6 months post ablation11. Additionally, echocardiographic features 
such as left atrial enlargement demonstrated improvement following 
ablation in our patient population. Nevertheless, 38% of the patients 
required repeat ablation despite being on antiarrhythmic therapy and 
being at early stages of the disease.

Study Limitations
Our sample size was small, which increases the probability of a type 

II error. We also included patients within one year of their amyloid 
diagnosis. The decision to include ablations in patients not yet formally 
diagnosed cardiac involvement was based on the high probability that 
CA was already present in these patients. The majority of patients 
present late in the course of the disease, often following a clinically 
quiescent period of at least two years 17. Given the indolent nature of 
ATTR-CA, the disease is present for as much as three to five years 
prior to diagnosis. Additionally, selection bias may have occurred since 
patients with advanced disease may have been deemed poor candidates 
for an ablation procedure. Finally, symptom improvement might be 

ablations 12. Donnellan and colleagues, reported higher recurrence of 
arrhythmia (58%) in their cohort of patients with ATTR-CA when 
they followed them up for 39 ± 26 months 13. There was a higher 
prevalence of stage III disease in their study when is compared to 
our cohort (42% vs. 16%). The wide range of recurrence among these 
small studies are most likely due to the differences in severity of CA, 
patients’ comorbidities, characterization of the recurrences and types 
of arrhythmia recurrence. 

The effect of tafamidis on the natural course, development, and 
recurrence of atrial arrhythmias is unclear, especially in the context of 
ablation. Similar studies have included patients without use of tafamidis 
for ATTR-CA.12 Of the seven patients receiving treatment for CA 
with tafamidis (26%) in our study, there was no statistical significance 
for a reduced risk of recurrence. Further prospective, larger scale trials 
are warranted to study this important clinical question.

AF was the most common overall recurrent arrhythmia. This was 
particularly true in patients with AFL initially as AF accounted for 5 
(71%) of the recurrences in these patients. This suggests that recurrence 
was not necessarily due to failure of initial ablation, but rather there 
was a natural progression of disease. Up to 70% of patients with CA 
will experience AF in their disease course 6, 7. Tan and colleagues, noted 
no recurrence of typical AFL at 1-yearfollow-up in their subset of 
typical flutter ablation and the recurrences of atrial arrhythmia were 
mostly AF11. 

Donnellan et al also reported no significant change in the recurrence 
rates of atrial arrhythmia among Gillmore staged group. Similar 
results were seen in this study; however, the majority of our patients 
population were in the early stages of disease12. There has been an 
effort to diagnosis CA in its early stages, as it usually diagnosed once 
it is in its more advanced stages 14, 17. With improvements in early 
identification of disease, it is likely more patients with arrhythmia 
will have an established diagnosis of CA. Improvements in patient 
survival are also likely to have an increased burden of arrhythmia as 
longer survival will allow for more amyloidogenesis and subsequent 
arrhythmogenesis. Of the patients in this study who underwent 
ablation for atrial arrhythmia prior to cardiac amyloidosis diagnosis, 
nearly all experienced recurrent arrhythmia. This indicates that early 
ablation might not significantly reduce arrhythmia recurrence. Among 

Figure 5:

Type of atrial arrhythmia that first presented following ablation 
stratified by pre-ablation arrhythmia type of atrial fibrillation (AF) 
versus atrial flutter (AFL) versus atrial tachycardia (AT). In total, 
there are 10 recurrences in the AF group, 7 in the AFL group, and 
4 in the AT group.

Figure 6:

Percent of patients whose echocardiographic features of 
ejection fraction (EF), left atrial (LA) size, mitral regurgitation 
(MR) severity, and tricuspid regurgitation (TR) severity changed 
following ablation. EF change is defined as post-ablation change 
>5%. LA size change is defined as a change in reported class 
of enlargement (normal, mild, moderate, or severe). MR and TR 
change is defined as a change in reported class of enlargement 
(normal, mild, moderate, severe, or torrential).
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secondary to other factors besides the ablation procedure itself. 

Conclusion
In patients with CA undergoing catheter ablation for atrial 

tachycardias, recurrence rates are high and repeat ablation is often 
required. However, this data shows that RFA combined with 
antiarrhythmic therapy still may be a viable option for symptomatic 
improvement in patients with CA.
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Figure 7:

NYHA class of patients before and after ablation stratified by 
pre-ablation arrhythmia type of atrial fibrillation (AF) versus 
atrial flutter (AFL) versus atrial tachycardia (AT). NYHA class 
improved for 1 patient with AF, stayed the same for 4 patients, 
and worsened for 1 patient. NYHA class improved for 4 patients 
with AFL and worsened for 1 patient. NYHA class improved for 2 
patients with AT, stayed the same for 1 patient, and worsened 
for 1 patient.


