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Abstract

Atrial fibrillation (AF) is the most common cardiac arrhythmia observed in the elderly. Its prevalence rises with age, par-
ticularly in individuals over 80 years old. While catheter ablation has emerged as a first line therapy for the patients with
symptomatic AF, evidence on its application in elderly patients remains controversial. This study aimed to assess safety and
efficacy outcomes of AF ablation in patients aged > 80 years. Consecutive 1327 patients who underwent a first pulmonary
vein isolation (PVI) for AF were retrospectively analyzed. Patients aged > 80 years (elderly group, n=107) were compared
with patients aged < 80 years (younger group, n=1220). At 1-year follow-up, there was no significant difference in AF free
rate between the elderly and the younger group (72.0% vs. 73.9%, P=0.786). Regarding major complications, the elderly
patients had a greater incidence of periprocedural stroke (1.9% vs. 0.1%, P =0.018). The rates of cardiac tamponade, phrenic
palsy, and vascular complications were not significantly different between the 2 groups. PVI for AF is effective in patients
aged > 80 years with a similar success rate, but periprocedural stoke risk was higher compared to the younger population.
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Introduction

Atrial fibrillation (AF) is the most common arrhythmia in
elderly subjects and a significant risk factor for ischemic
stroke. Prevalence increased with age, from 0.1% among
persons younger than 55 years up to 9.0% in subjects aged
80 years or older [1]. Meanwhile, catheter ablation is being
developed as a first line therapy for AF in selected patients
according to the current guideline [2], and has been widely
applied to elderly patients [3—15]. However, evidence on
catheter ablation of AF in elderly patients is still controver-
sial. This study aimed to analyze safety and efficacy out-
comes in patients aged > 80 years submitted to AF ablation.
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Methods
Study population

Consecutive 1324 patients who underwent a first pulmo-
nary vein isolation (PVI) for AF between January 2017 and
December 2021 in Nippon Medical School Hospital were
retrospectively analyzed. The clinical characteristics and
outcome of catheter ablation for AF in 107 patients aged
80 years or older (elderly group) were compared to 1217
subjects < 80 years of age (younger group). We compared
baseline clinical characteristics, acute procedural success
rates, complications, and recurrence rates after 1 year follow
up. This study was approved by our local Ethical Committee
(B-2020-307).

Ablation procedure
All patients were taking appropriate dose of oral anticoagu-

lants (OACs) at least 1 month prior to the ablation proce-
dure, and underwent cardiac CT scan or transesophageal
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echocardiography (TEE) to exclude left atrial append-
age (LAA) thrombus within 1 month before the ablation
procedure.

Catheter ablation was performed with patients under
deep sedation using midazolam and dexmedetomidine.
Deep conscious sedation was achieved through the intra-
venous administration of midazolam (10 mg), pentazocine
(15 mg), and hydroxyzine (25 mg), followed by a continu-
ous dexmedetomidine infusion (7 pg/kg/hr for 10 min).
The dexmedetomidine dosage was adjusted based on BIS
(Bispectral Index) monitoring, maintaining a range between
50 and 60. PVI was done with the second-generation cryob-
alloon (ArcticFront Advance, Medtronic, Minneapoiis), or
a radiofrequency (RF) point-by-point ablation. The proce-
dures were guided with an 3D electroanatomical mapping
system (CARTO, Biosense Webster or Ensite NavX, St. Jude
Medical).

RF ablation was performed using two transseptal sheaths
for a circumferential decapolar electrode catheter and irri-
gated tip catheter (SmartTouch, Biosense Webster or Tacti-
cath, St. Jude Medical). Additional ablation was performed
according to the discretion of the operator. The radiofre-
quency power was delivered at 30-50 W, and the upper limit
of the esophageal temperature was set as 39.5 °C to prevent
esophageal thermal damage. Regarding periprocedural anti-
coagulation, warfarin was uninterrupted and direct OACs
was interrupted on the morning of the procedure. After the
transseptal puncture, the heparin infusion rate was adjusted
to keep the activated clotting time between 300 and 350 s.

Follow up

After discharge, the patients were followed in the outpatient
clinic every month for 1 year, and 24 h Holter monitoring
was recorded during 3—6 months after the procedure. AF
recurrence was defined by occurrence of any documented
symptomatic or asymptomatic episode of AF or atrial
tachycardia (AT) lasting > 30 s, after a blanking period of
3 months.

Statistical analysis

Measurements are presented as mean value + SD. Compari-
sons of measurements between two groups were analyzed
by Mann—Whitney U test. Fisher’s exact test was used for
discrete variables. Kaplan-Meier analysis and Cox regres-
sion model of proportional hazards were used to compare
the recurrence rate of AF between the two groups in terms
of arrhythmia control. A p value <0.05 was considered as
significant. All statistical analyses were performed using
EZR (Saitama Medical Center, Jichi Medical University,
Saitama, Japan) [16].
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Results
Baseline characteristics

Baseline characteristics are shown in Table 1. The mean age
of the patients was 82.5 years in the elderly group, 65.2 years
in the younger group. The majority of the elderly patients
were female, whereas the younger patients were predomi-
nantly male. As expected, mean height, weight, body mass
index, CHADS?2 score and CHA2DS2-VASc score were
higher in elderly patients than those in younger patients.
Prevalence of hypertension, previous stroke or transient
ischemic attack were also higher in elderly patients than
those in younger patients. Mean left ventricular ejection
fraction (LVEF) was slightly higher in the elderly patients
than that in the younger patients. Distributions of OACs are
shown in Fig. 1. Majority of the elderly patients were tak-
ing apixaban or edoxaban, whereas majority of the younger
patients were taking dabigatran or edoxaban.

Procedure outcomes and complications
Comparison of procedural characteristics from the ablation

procedure between the two groups is shown in Table 2. The
younger patients were more likely to undergo additional

Table 1 Comparison of each parameter between younger and elderly
patients

Younger Elderly group (n = p value

group (n = 107)

1217)
Age (years) 652 +10.1 825+22 <0.001
Male 884 (72.6%) 42 (39.3%) <0.001
Height (m) 1653 +10.4 1553 +8.8 <0.001
Weight (kg) 67.7+140 56.8+10.1 <0.001
BMI (kg/m?) 24.6 +4.1 235+34 0.001
LAD (mm) 39.5+6.9 393 +6.2 0.941
LVEF (%) 63.7+11.8 66.5+9.1 0.035
HF 237 (19.5%) 25 (23.4%) 0.375
HT 698 (57.4%) 74 (69.2%) 0.019
DM 200 (16.4%) 24 (22.4%) 0.138
Stroke/TIA 43 (3.5%) 16 (15.0%) <0.001
CHADS,score 1.3+1.1 24+ 1.1 <0.001
CHA,DS,-Vascscore 2.3 + 1.5 41+13 <0.001
Persistent AF 536 (44.0%) 41 (38.3%) 0.265
AADs 238 (19.6%) 21 (19.6%) 1.000
Symptomatic AF 1026 (84.3%) 97 (90.7%) 0.091

AADs antiarthythmic drugs, AF atrial fibrillation, BMI body mass
index, DM diabetes mellitis, HF heart failure, HT hypertension, LAD
left atrial diameter, LVEF left ventricular ejection fraction, T/A tran-
sient ischemic attack
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Fig. 1 Distribution of oral
anticoagulants (OACs) in each
group

Younger group

Distribution of OACs

Elderly group

m Dabigatran m Dabigatran

m Rivaroxaban m Rivaroxaban

Table 2 Comparison of
procedural characteristics
between younger and elderly

patients

Apixaban Apixaban
Edoxavan Edoxaban
m Warfarin m Warfarin
Younger group (n = Elderly group (n = 107) p value
1217)
Procedure time (min) 124.9 +45.0 1124 +44.2 0.003
Cryobaloon ablation 178 (14.6%) 20 (18.7%) 0.323
Additional LA linear ablation 631 (51.8%) 44 (41.1%) 0.043
Additional CTI ablation 258 (21.2%) 27 (25.2%) 0.395
Additional SVC ablation 50 (4.1%) 3(2.8%) 0.687
Complications
Cardiac tamponade 9 (0.7%) 1(0.9%) 0.823
Stroke/TIA 1(0.1%) 2 (1.9%) 0.018
Vascular complications 7 (0.6%) 1(0.9%) 0.491
Phrenic palsy 7 (0.6%) 1(0.9%) 0.491

CTI cavotricuspid isthmus, LA left atrium, SVC superior vena cava, TIA transient ischemic attack

LA linear ablation had longer procedure time than elderly
patients.

Regarding major complications, elderly patients had a
greater incidence of periprocedural stroke (n=2, 1.9% vs.
n=1, 0.1%, P=0.018). However, strokes were minor in
patients in elderly group. All of the three stroke patients
were discharged without neurologic disability (modified
Rankin scale 0). The rates of cardiac tamponade, phrenic
palsy, vascular complications were not significantly different
between the two groups.

Clinical outcome

One patient died of pneumonia 6 months after the ablation
procedure in the younger group, and all-cause mortality at
1 year was 0.1%. Meanwhile, no patients died within 1 year
after the ablation procedure in the elderly group. At 1-year
follow-up, AF recurrence was demonstrated in 27 patients
in the elderly group, whereas 281 patients in the younger
group. There was no significant difference in AF free rate

between elderly and younger group (72.0% vs. 73.9%, log-
rank test P=0.786, Fig. 2).

Discussion

The present study demonstrated that no significant difference
was observed in AF free rate between elderly and younger
group. Meanwhile, the elderly patients had a greater inci-
dence of periprocedural stroke than that in the younger
patients.

Characteristics of elderly patients

The majority of the elderly patients were female, whereas
the younger patients were predominantly male. Although
the reason of this difference is not clear, the women patients
with AF were reported to be older than men [17, 18].
Furthermore, female patients have a lower quality of life
compared with the men [17]. Thus, elderly female patients
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Fig.2 Kaplan—Meier curves of
the rate of maintenance sinus
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might be likely to undergo catheter ablation because of the
AF related symptoms. In the present study, the prevalence
of symptomatic AF patients was comparable between the
younger and elderly patients. However, prevalence of pre-
vious stroke or transient ischemic attack was higher in the
elderly patients than those in the younger patients. This is
a possible reason why asymptomatic elderly AF patients
underwent catheter ablation.

In terms of OACs, majority of the elderly patients were
taking apixavan or edoxavan. A recent study showed that
direct OACs were associated with a lower incidence of clini-
cally relevant bleeding in patients with AF and hypertrophic
cardiomyopathy compared to Warfarin [19]. In addition,
direct OACs were reported to be associated with lower risk
of all-cause mortality in the elderly heart failure patients
with AF and renal dysfunction compared with vitamin K
antagonist [20]. A meta-analysis of direct OACs compared
with warfarin in patients > 75 years of age showed that
apixaban was the only direct OAC that significantly reduced
all three outcomes of systemic embolization, major bleed-
ing, and intracranial hemorrhage compared with warfarin,
suggesting apixaban appears to offer the best combination
of efficacy and safety [21]. A recent prospective multicenter
cohort study demonstrated that edoxaban is feasible in very
elderly patients (age >80 years) with AF even if frail [22].
So far, apixavan and edoxavan may be safe and effective in
elderly patients with AF.

Efficacy of catheter ablation in elderly patients
A series of studies have reported the similar efficacy of AF
ablation in elderly patients compared to younger patients

[3-9]. A meta-analysis including 18 observational stud-
ies with 21,039 patients revealed that elderly AF patients
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aged >75 years old had similar incidence of recurrent AF or
atrial tachyarrhythmias and complication after AF ablation
compared to non-elderly patients with AF [10]. Regarding
patients aged 80 or older, catheter ablation of AF has shown
similar success rates compared to younger patients in four
small observational studies [11-14]. Meanwhile, a retrospec-
tive analysis of catheter ablation for AF in a large volume
center reported that good arrhythmia control was inferior in
elderly patients (=70 years) as compared with the younger
cohort, both without and with antiarrhythmic drugs [15].
In addition, Bunch et el. examined impact of age after AF
catheter ablation and demonstrated that older patients had
significantly higher rates of recurrences when analyzed with
long-term follow-up [23]. A recent meta-analysis reported
that the elderly group was significantly associated with a
lower rate of freedom from AF, as well as a higher incidence
of safety outcomes (cerebrovascular events, serious hemor-
rhage complications, all-cause death) compared to younger
patients [24]. In the present study, there was no significant
difference in AF free rate between elderly and younger group
at 1 year follow up. The inconsistency of the results may
be due to selection bias or differences of ablation strategy.
Taken together, majority of the reports showed similar effi-
cacy of AF ablation in elderly patients, and the efficacy of
AF ablation in elderly patients is considered to be compara-
ble to that in younger patients.

Safety of catheter ablation in elderly patients

In the present study, the elderly patients showed shorter
procedure time than younger patients. Special consideration
might be given to elderly patients, because longer procedure
time may be associated with significant complications.
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Many papers reported similar safety of AF ablation in
elderly patients compared to younger population [3—-10, 15].
However, A German ablation registry demonstrated signifi-
cant difference between periprocedural stroke rates in the
elderly (>75 years) versus the younger cohort (1.3% vs.
0.1%, P<0.01), which is consistent with the present study
[25]. Fortunately, the two patients who developed stroke
were recovered and discharged without disabilities in this
study. Adequate adherence to direct OACs was reported
to be associated with reduced ischemic stroke severity in
patients with AF [26]. However, the stroke patients were
taking direct OACs, which were interrupted on the morning
of the procedure in the present study. A recent meta-analysis
showed a protective effect of uninterrupted direct OAC on
silent cerebral ischemic events after catheter ablation of AF,
suggesting uninterrupted direct OAC might be favorable for
prevention of periprocedural stroke [27]. The number of
comorbidities is increased with age, which may be associ-
ated with periprocedural complications. In fact, CHADS2
score, CHA2DS2-VASc score and prevalence of hyperten-
sion, previous stroke or transient ischemic attack were higher
in elderly patients than those in younger patients in the pre-
sent study. A Japanese registry revealed that increased age
was independently and significantly associated with overall
complications including cardiac tamponade, stroke or TIA,
sick sinus syndrome, pneumonia, vascular access complica-
tions [28]. Close attention should be paid to avoid periproce-
dural complications in elderly patients who undergo catheter
ablation for AF.

Study limitations

There are limitations in this study. First, it was retrospective
and single center study. A large scale prospective multicenter
study is warranted to validate our findings. Second, our study
showed relatively low proportion of the elderly (aged >80
years) patients, limiting the statistical power. Third, as the
indication of catheter ablation largely depended on the
physician’s judgement, elderly patients with comorbidities
such as such as frailty, dementia, and others might have been
excluded. Finally, detection of AF episodes, especially in the
asymptomatic patients, is difficult despite regular screening
with Holter monitoring. We may have underestimated the
actual incidence of recurrent AF.

Conclusions

PVI for AF is effective in patients aged > 80 years with a
similar success rate, but periprocedural stoke risk was higher
compared to the younger population.

Table 2 Comparison of procedural characteristics between
younger and elderly patients

Funding None.

Declarations

Conflict of interest All authors have no relationships to disclose.

References

1. Go AS, Hylek EM, Phillips KA, Chang Y, Henault LE, Selby JV,
Singer DE (2001) Prevalence of diagnosed atrial fibrillation in
adults: national implications for rhythm management and stroke
prevention: the AnTicoagulation and risk factors in Atrial Fibril-
lation (ATRIA) Study. JAMA 285:2370-2375

2. Nogami A, Kurita T, Abe H, Ando K, Ishikawa T, Imai K, Usui
A, Okishige K, Kusano K, Kumagai K, Goya M, Kobayashi Y,
Shimizu A, Shimizu W, Shoda M, Sumitomo N, Seo Y, Takahashi
A, Tada H, Naito S, Nakazato Y, Nishimura T, Nitta T, Niwano S,
Hagiwara N, Murakawa Y, Yamane T, Aiba T, Inoue K, Iwasaki
Y, Inden Y, Uno K, Ogano M, Kimura M, Sakamoto SI, Sasaki S,
Satomi K, Shiga T, Suzuki T, Sekiguchi Y, Soejima K, Takagi M,
Chinushi M, Nishi N, Noda T, Hachiya H, Mitsuno M, Mitsuhashi
T, Miyauchi Y, Miyazaki A, Morimoto T, Yamasaki H, Aizawa Y,
Ohe T, Kimura T, Tanemoto K, Tsutsui H, Mitamura H JCS/THRS
Joint Working Group. (2021) JCS/JHRS 2019 guideline on non-
pharmacotherapy of cardiac arrhythmias. J Arrhythm 37:709-870

3. Kusumoto F, Prussak K, Wiesinger M, Pullen T, Lynady C
(2009) Radiofrequency catheter ablation of atrial fibrillation in
older patients: outcomes and complications. J Interv Card Elec-
trophysiol 25:31-35

4. Lioni L, Letsas KP, Efremidis M, Vlachos K, Giannopoulos G,
Kareliotis V, Deftereos S, Sideris A (2014) Catheter ablation of
atrial fibrillation in the elderly. J Geriatr Cardiol 11:291-295

5. Abugattas JP, lacopino S, Moran D, De Regibus V, Takarada K,
Mugnai G, Stroker E, Coutifio-Moreno HE, Choudhury R, Storti
C, De Greef Y, Paparella G, Brugada P, de Asmundis C, Chierchia
GB (2017) Efficacy and safety of the second generation cryobal-
loon ablation for the treatment of paroxysmal atrial fibrillation
in patients over 75 years: a comparison with a younger cohort.
Europace 19:1798-1803

6. Tscholl V, Lin T, Lsharaf AK, Bellmann B, Nagel P, Lenz K,
Landmesser U, Roser M, Rillig A (2018) Cryoballoon ablation
in the elderly: one year outcome and safety of the second-gener-
ation 28 mm cryoballoon in patients over 75 years old. Europace
20:772-777

7. Abdin A, Yalin K, Lyan E, Sawan N, Liosis S, Meyer-Saraei
R, Elsner C, Lange SA, Heeger CH, Eitel C, Eitel I, Tilz RR
(2019) Safety and efficacy of cryoballoon ablation for the treat-
ment of atrial fibrillation in elderly patients. Clin Res Cardiol
108:167-174

8. Heeger CH, Bellmann B, Fink T, Bohnen JE, Wissner E, Wohl-
muth P, Rottner L, Sohns C, Tilz RR, Mathew S, Reissmann B,
Lemes C, Maurer T, Liiker J, Sultan A, Plenge T, Goldmann B,
Ouyang F, Kuck KH, Metzner I, Metzner A, Steven D, Rillig A
(2019) Efficacy and safety of cryoballoon ablation in the elderly:
a multicenter study. Int J Cardiol 278:108-113

9. Nielsen J, Kragholm KH, Christensen SB, Johannessen A, Torp-
Pedersen C, Kristiansen SB, Jacobsen PK, Hansen PS, Djurhus
MS, Polcwiartek C, Sggaard P, Thggersen AM, Gang UJO, Jgr-
gensen OD, Lindgren FL, Riahi S (2021) Periprocedural com-
plications and one-year outcomes after catheter ablation for

@ Springer



Heart and Vessels

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

treatment of atrial fibrillation in elderly patients: a nationwide
Danish cohort study. J Geriatr Cardiol 18:897-907

. Lee WC, Wu PJ, Chen HC, Fang HY, Liu PY, Chen MC (2021)

Efficacy and safety of ablation for symptomatic Atrial Fibrilla-
tion in Elderly patients: a Meta-analysis. Front Cardiovasc Med
8:734204

Bunch TJ, Weiss JP, Crandall BG, May HT, Bair TL, Osborn
JS, Anderson JL, Lappe DL, Muhlestein JB, Nelson J, Day JD
(2010) Long-term clinical efficacy and risk of catheter ablation
for atrial fibrillation in octogenarians. Pacing Clin Electrophysiol
33:146-152

Tan HW, Wang XH, Shi HF, Yang GS, Zhou L, Gu JN, Jiang WF,
Liu X (2010) Efficacy, safety and outcome of catheter ablation for
atrial fibrillation in octogenarians. Int J Cardiol 145:147-148
Santangeli P, Di Biase L, Mohanty P, Burkhardt JD, Horton R, Bai
R, Mohanty S, Pump A, Gibson D, Couts L, Hongo R, Beheiry
S, Natale A (2012) Catheter ablation of atrial fibrillation in octo-
genarians: safety and outcomes. J Cardiovasc Electrophysiol
23:687-693

Kanda T, Masuda M, Kurata N, Asai M, Iida O, Okamoto S,
Ishihara T, Nanto K, Tsujimura T, Okuno S, Matsuda Y, Hata
Y, Mano T (2019) Efficacy and safety of the cryoballoon-based
atrial fibrillation ablation in patients aged > 80 years. J Cardiovasc
Electrophysiol 30:2242-2247

Kautzner J, Peichl P, Sramko M, Cihak R, Aldhoon B, Wichterle
D (2017) Catheter ablation of atrial fibrillation in elderly popula-
tion. J Geriatr Cardiol 14:563-568

Kanda Y (2013) Investigation of the freely available easy-to-
use software ‘EZR’ for medical statistics. Bone Marrow Transpl
48:452-458

Dagres N, Nieuwlaat R, Vardas PE, Andresen D, Lévy S, Cobbe
S, Kremastinos DT, Breithardt G, Cokkinos DV, Crijns HJ (2007)
Gender-related differences in presentation, treatment, and out-
come of patients with atrial fibrillation in Europe: a report from
the Euro Heart Survey on Atrial Fibrillation. J] Am Coll Cardiol
49:572-577

Kaiser DW, Fan J, Schmitt S, Than CT, Ullal AJ, Piccini JP, Hei-
denreich PA, Turakhia MP (2016) Gender differences in clinical
outcomes after catheter ablation of Atrial Fibrillation. JACC Clin
Electrophysiol 2:703-710

Lin Y, Xiong H, Su J, Lin J, Zhou Q, Lin M, Zhao W, Peng F
(2022) Effectiveness and safety of non-vitamin K antagonist oral
anticoagulants in patients with hypertrophic cardiomyopathy with
non-valvular atrial fibrillation. Heart Vessels 37:1224-1231
Sakai T, Motoki H, Fuchida A, Takeuchi T, Otagiri K, Kanai
M, Kimura K, Minamisawa M, Yoshie K, Saigusa T, Ebisawa
S, Okada A, Kitabayashi H, Kuwahara K (2022) Comparison of
prognostic impact of anticoagulants in heart failure patients with
atrial fibrillation and renal dysfunction: direct oral anticoagulants
versus vitamin K antagonists. Heart Vessels 37:1232-1241

@ Springer

21.

22.

23.

24.

25.

26.

217.

28.

Malik AH, Yandrapalli S, Aronow WS, Panza JA, Cooper HA
(2019) Meta-analysis of direct-acting oral anticoagulants com-
pared with warfarin in patients > 75 years of age. Am J Cardiol
123:2051-2057

Denas G, Zoppellaro G, Granziera S, Pagliani L, Noventa F, Ili-
ceto S, Pengo V (2023) Very Elderly patients with atrial fibrilla-
tion treated with Edoxaban: impact of Frailty on outcomes. JACC
Adv 2:100569

Bunch TJ, May HT, Bair TL, Jacobs V, Crandall BG, Cutler M,
Weiss JP, Mallender C, Osborn JS, Anderson JL, Day JD (2016)
The impact of age on 5-year outcomes after atrial fibrillation cath-
eter ablation. J Cardiovasc Electrophysiol 27:141-146

Li F, Zhang L, Wu LD, Zhang ZY, Liu HH, Zhang ZY, Zhang J,
Qian LL, Wang RX (2022) Do Elderly patients with Atrial Fibril-
lation have comparable ablation outcomes compared to younger
ones? Evidence from Pooled Clinical studies. J Clin Med 11:4468
Moser JM, Willems S, Andresen D, Brachmann J, Eckardt L,
Hoffmann E, Kuck KH, Lewalter T, Schumacher B, Spitzer SG,
Hochadel M, Senges J, Hoffmann BA (2017) Complication rates
of catheter ablation of atrial fibrillation in patients aged > 75 years
versus <75 years-results from the German ablation Registry. J
Cardiovasc Electrophysiol 28:258-265

Yamashiro K, Kurita N, Tanaka R, Ueno Y, Miyamoto N, Hira
K, Nakajima S, Urabe T, Hattori N (2019) Adequate adherence
to direct oral anticoagulant is Associated with reduced ischemic
stroke severity in patients with Atrial Fibrillation. J Stroke Cer-
ebrovasc Dis 28:1773-1780

Asad ZUA, Akhtar KH, Jafry AH, Khan MH, Khan MS, Munir
MB, Lakkireddy DR, Gopinathannair R (2021) Uninterrupted
versus interrupted direct oral anticoagulation for catheter abla-
tion of atrial fibrillation: a systematic review and meta-analysis. J
Cardiovasc Electrophysiol 32:1995-2004

Yokoyama Y, Miyamoto K, Nakai M, Sumita Y, Ueda N, Naka-
jima K, Kamakura T, Wada M, Yamagata K, Ishibashi K, Inoue
Y, Nagase S, Noda T, Aiba T, Miyamoto Y, Yasuda S, Kusano
K (2021) Complications Associated with catheter ablation in
patients with Atrial Fibrillation: a Report from the JROAD-DPC
Study. J Am Heart Assoc 10:e019701

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.



	Efficacy and safety of atrial fibrillation ablation in patients with aged 80 years or older
	Abstract
	Introduction
	Methods
	Study population
	Ablation procedure
	Follow up
	Statistical analysis

	Results
	Baseline characteristics
	Procedure outcomes and complications
	Clinical outcome

	Discussion
	Characteristics of elderly patients
	Efficacy of catheter ablation in elderly patients
	Safety of catheter ablation in elderly patients
	Study limitations

	Conclusions
	References


