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Abstract
Background: To analyze the type of ablation procedure, acute outcomes, and compli-
cations related to catheter ablation in Japan during the year of 2018.
Method: The Japanese Catheter Ablation (J-AB) registry is a voluntary, nationwide, 
multicenter, prospective, observational registry, performed by the Japanese Heart 
Rhythm Society (JHRS) in collaboration with the National Cerebral and Cardiovascular 
Center using a Research Electronic Data Capture system. The procedural outcome 
and complications during hospitalizations were collected.
Result: A total of 55 525 procedures (mean age of 64.5 years and 66.5% male) from 
369 hospitals were collected. The total number of target arrhythmias was 61 610 
including atrial fibrillation (AF, 65.6%), atrial flutter (AFL) or atrial tachycardia (16.7%), 
atrioventricular nodal reentrant tachycardia (7.4%), atrioventricular reentrant tachy-
cardia (3.5%), premature ventricular contractions (4.1%), and ventricular tachycardia 
(VT, 2.0%). Over a 90% acute success rate was observed among all arrhythmias ex-
cept for VT due to structural heart disease, and notably, an over 99% success rate 
was achieved for pulmonary vein isolation of AF and inferior vena cava-tricuspid 
valve isthmus block for isthmus-dependent AFL. Acute complications during hospi-
talization were observed in 1558 patients (2.8%), including major bleeding (Bleeding 
Academic Research Consortium: BARC criteria ≥2) in 1.1%, cerebral or systemic em-
bolisms in 0.2%, and death in 0.1%. Acute complications were more often observed 
with AF ablation (P < .001), especially the first AF ablation session and with structural 
heart disease (P < .001).
Conclusion: The J-AB registry provided real-world data regarding the acute out-
comes and complications of ablation for the various types of arrhythmias in Japan.

K E Y W O R D S

catheter ablation, complication, J-AB, REDCap, registry

www.journalofarrhythmia.org
mailto:
https://orcid.org/0000-0002-5760-9285
https://orcid.org/0000-0001-7853-0202
https://orcid.org/0000-0002-8389-549X
https://orcid.org/0000-0002-5240-8038
https://orcid.org/0000-0002-3627-5626
https://orcid.org/0000-0002-1337-0508
https://orcid.org/0000-0002-1772-6823
https://orcid.org/0000-0003-0359-4601
mailto:kusanokengo@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fjoa3.12445&domain=pdf&date_stamp=2020-10-16


954  |     KUSANO et Al.

1  | INTRODUC TION

Catheter ablation has become an established therapy for the man-
agement of various cardiac arrhythmias. It has been reported that 
catheter ablation is performed in up to 300-600 patients per one 
million of the population annually in European countries1,2 and the 
total number in Japan has exceeded 70 000 per year and is still in-
creasing.3 However, little is known about the details of the ablation 
procedures including the type of target arrhythmias, outcomes, and 
acute complications related to the ablation procedure.

The Japanese Catheter Ablation (J-AB) registry is a nationwide, 
multicenter, prospective, observational registry, performed by the 
Japanese Heart Rhythm Society (JHRS) in collaboration with the 
National Cerebral and Cardiovascular Center using a Research 
Electronic Data Capture (REDCap) system. This study was a nation-
wide registry and started in August 2017, since then, the number of 
participating medical instructions has increased from 125 at the end 
of 2017 to over 300 at the end of 2018. Now, we report the annual 
report of the J-AB results during the year of 2018.

2  | METHODS

The data from the J-AB registry during the year of 2018 was used 
in this study. This nationwide registry was a voluntary one and 
started in August 2017. The method of this registry has been pre-
viously reported elsewhere.4 In brief, the study consisted of pa-
tients who were treated with any type of catheter ablation for any 
type of arrhythmia. Patients who received surgical management 
for arrhythmias were excluded from this registry. The data on 
the patient background (age, sex, and underlying heart diseases), 
target arrhythmias, outcome of the procedure (success rate of 
pulmonary vein isolation of atrial fibrillation [AF], inferior vena 
cava-tricuspid [IVC-TV] isthmus block for isthmus-dependent 
atrial flutter [AFL], uncommon AFL or macro reentrant atrial tach-
ycardia [AT], focal AT, slow pathway ablation of atrioventricular 

nodal reentrant tachycardia [AVNRT], accessory pathway abla-
tion of atrioventricular reentrant tachycardia [AVRT], premature 
ventricular contractions [PVC], idiopathic ventricular tachycardia 
[VT], and ventricular tachycardia due to structural heart disease 
[ischemic or nonischemic cardiomyopathy or congenital heart 
disease]), and acute complications including major bleeding, car-
diac tamponade, cerebral and systemic embolisms, phrenic nerve 
paralysis, esophageal injury, pericarditis, sick sinus syndrome, 
atrioventricular block, and in-hospital death (cardiac, noncardiac, 
and unknown) during hospitalization were collected. Acute suc-
cess was defined as complete success (no AT/VT inducible). Partial 
success was defined when the frequency or inducibility markedly 
decreased in cases in which the morphology of the clinical AT/VT 
was uncertain or the main targeted clinical AT/VT for treatment 
disappeared but some other ATs/VTs remained in cases with mul-
tiple AT/VT morphologies.

This study received the approval from the Institutional Review 
Board (IRB) of the National Cerebral and Cardiovascular Center 
(M28-114-7, approved at Dec 21, 2016), Japan, along with the IRBs 
of all participating hospitals. All participants were provided in-
formed consent either by a written paper or by an opt out fashion 
and could withdraw their consent at any time. This study was also 
registered in the UMIN Clinical Trial Registry (UMIN 000028288) 
and ClinicalTrials.gov (NCT03729232).

2.1 | Statistical analysis

The continuous variables were expressed as the means ± stand-
ard deviation (SD). Categorical data are reported with frequencies. 
Statistical tests of the differences were performed applying the 
Chi-square test or Fisher's exact test as appropriate between pa-
tients with AF and non-AF ablation, between the first and second 
or greater sessions for a different AF type, or between patients with 
and without structural heart disease. A P value < .05 was considered 
statistically significant, and all tests were carried out as two-sided. 

F I G U R E  1   Cumulative number of 
hospitals participating in this registry (blue 
line) and the registered patients (blue bars) 
since January 2018
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Statistical analyses were carried out using STATA software (Stata 
Statistical Software: version 15, College Station, TX, USA).

3  | RESULTS

Figure 1 demonstrates the cumulative numbers of new registered 
patients and participating hospitals during the year of 2018. The 
number of patients and participating hospitals smoothly increased, 
and finally 55 525 procedures from 369 hospitals (mean 310 ± 223, 
median 249 procedures: IQR 144-459/hospital), including 61 610 
target arrhythmias, were registered during the year of 2018.

3.1 | Patient background and target arrhythmias

The mean age was 64.5 ± 13.4 years, and 66.5% were male. 
Underlying heart diseases were observed in 10 577 patients (19.1%), 
including ischemic heart disease (IHD) in 6.1%, nonischemic cardio-
myopathy in 5.4%, valvular disease in 3.2%, and congenital heart dis-
ease (CHD) in 1.3% (Table 1). The type of targeted arrhythmias were 
AF in 40 398 cases (65.6%) among all ablation procedures, IVC-TV 
isthmus-dependent AFL among 6202 cases (10.1%), uncommon AFL 
or macro reentrant AT among 2063 cases (3.4%), focal AT among 
1982 cases (3.2%), AVNRT among 4557 cases (7.4%), AVRT among 
2145 cases (3.5%), PVC among 2552 cases (4.1%), and VT among 
1251 cases (2.0%) (Table 1 and Figure 2).

3.2 | Acute outcome of the ablation procedure

Table 2 shows the acute ablation outcome of all target arrhyth-
mias. Over a 90% acute success rate was observed for all target 
arrhythmias except VT due to structural heart disease, and no-
tably over a 99% success rate was achieved with pulmonary vein 
isolation of AF (complete success in 99.3% during the first session), 

IVC-TV isthmus block for isthmus-dependent AFL (complete suc-
cess in 99.3%), and accessory pathway ablation of AVRT (complete 
success in 96.0%). Balloon ablation for a first pulmonary vein iso-
lation was applied in 11 211 cases (34.7%: cryoballoon in 30.9%, 
hotballoon in 2.9%, and laser balloon in 0.9% of all first sessions). 
Over a 95% success rate was observed for slow pathway ablation 
of AVNRT (complete and partial success was achieved in 96.9% 
and 2.0%, respectively) and accessory pathway ablation of AVRT 
(complete success in 96.0%). A high success rate was observed for 
uncommon AFL/macro reentrant AT (complete and partial success 
was achieved in 82.5% and 11.3%, respectively), focal AT (com-
plete and partial success was achieved in 82.2% and 12.6%, re-
spectively), PVCs (complete and partial success was achieved in 
73.9% and 18.2%, respectively), and idiopathic VT (complete and 
partial success was achieved in 77.6% and 15.2%, respectively). 
Compared to the other arrhythmias, the successful ablation rate 
of VT due to structural heart disease had a low but acceptable 
result: VT due to ischemic cardiomyopathy (complete and partial 
success was achieved in 50.3% and 36.2%, respectively), VT due 
to nonischemic cardiomyopathy (complete and partial success was 
achieved in 96.9% and 2.0%, respectively), and VT due to congeni-
tal heart disease (complete and partial success was achieved in 
46.7% and 46.7%, respectively). We also analyzed the influence 
of structural heart disease on the success rate of other arrhyth-
mias. Table 3 shows that the final success rate was similar for AF, 
AFL, unusual AFL/AT, AVNRT, and AVRT ablation, but the success 
rate for PVCs and idiopathic VT associated with structural heart 
disease was low (59.1% vs 77.2%, 67.0% vs 79.7%, respectively).

3.3 | Acute complications during hospitalization

Complications during hospitalization were observed in 1558 pa-
tients (2.8%), including major bleeding (Bleeding Academic Research 
Consortium: BARC criteria ≥2) in 1.1%, cerebral or systemic embo-
lisms in 0.2%, and death in 0.1%. Most complications occurred in 

F I G U R E  2   Distribution of the target 
arrhythmias in the J-AB registry 2018. 
Note that around two-thirds of the target 
arrhythmias were atrial fibrillation
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AF ablation cases and the difference was statistically significant in 
comparison to the other ablation procedures. AV block occurred in 
41 cases (0.1%) and most of them were related to slow pathway 
ablation (Table 4). For AF ablation, we performed another analysis 
of the cases stratified by the AF type and number of ablation ses-
sions. Acute complications were more frequently observed during 
the first session for paroxysmal AF due to the occurrence of phrenic 
nerve paralysis and during the first session for non-paroxysmal AF 
ablation due to gastric hypomotility (Table 5). In addition, we ana-
lyzed the acute complications in patients with structural heart dis-
ease. Table 6 shows that acute complications were more frequently 
observed in those with structural heart disease.

TA B L E  2   Acute outcomes

n (%)

Pulmonary vein isolation of atrial fibrillationa  (n = 39 480)

Patients with a first session 32 350

Ablation system

RF alone 21 041

Balloon alone (Cryo, hot, laser) 7201

RF + Balloon combination 4010

Success 32 133 (99.3)

Unsuccess 146 (0.5)

Already isolated 38 (0.1)

Unknown 33 (0.1)

Additional ablation 18 606 (57.5)

Patients with a second session 5771

Success 4934 (85.5)

Unsuccess 15 (0.3)

Already isolated 818 (14.2)

Unknown 4 (0.1)

Additional ablation 4398 (76.2)

Patients with a third or more session 1245

Success 785 (63.1)

Unsuccess 1 (0.1)

Already isolated 457 (36.7)

Unknown 2 (0.2)

Additional ablation 1066 (85.6)

IVC-TV isthmus dependent atrial flutter (n = 6202)

Success 6156 (99.3)

Unsuccess 43 (0.7)

Unknown 3 (0.1)

Uncommon atrial flutter/atrial tachycardia (n = 2063)

Complete success 1701 (82.5)

Partial success 232 (11.3)

Unsuccess 81 (3.9)

Unknown 49 (2.4)

Focal atrial tachycardia (n = 1982)

Complete success 1629 (82.2)

Partial success 249 (12.6)

Unsuccess 79 (4.0)

Unknown 25 (1.3)

Atrioventricular nodal reentrant tachycardia 
(n = 4557)b 

Complete success 4493 (96.9)

Partial success 94 (2.0)

Unsuccess 30 (0.6)

Unknown 21 (0.5)

Atrioventricular reentrant tachycardia (n = 2145)c 

Complete success 2060 (96.0)

(Continues)

n (%)

Unsuccess 71 (3.3)

Unknown 15 (0.7)

Premature ventricular contraction (n = 2552)

Complete success 1886 (73.9)

Partial success 465 (18.2)

Unsuccess 160 (6.3)

Unknown 41 (1.6)

Idiopathic ventricular tachycardia (n = 594)

Complete success 461 (77.6)

Partial success 90 (15.2)

Unsuccess 31 (5.2)

Unknown 12 (2.0)

Ventricular tachycardia due to ischemic cardiomyopathy (n = 316)

Complete success 198 (62.7)

Partial success 96 (30.4)

Unsuccess 9 (2.9)

Unknown 13 (4.1)

Ventricular tachycardia due to nonischemic cardiomyopathy 
(n = 326)

Complete success 164 (50.3)

Partial success 118 (36.2)

Unsuccess 31 (9.5)

Unknown 13 (4.0)

Ventricular tachycardia due to congenital heart diseases (n = 15)

Complete success 7 (46.7)

Partial success 7 (46.7)

Unsuccess 0 (0.0)

Unknown 1 (6.7)

Abbreviarions: IVC, inferior vena cava; RF, radiofrequency ablation; TV, 
tricuspid valve.
 aOf 39 480 patients with atrial fibrillation, 114 were not included 
because the number of procedures was not available.  
 b4638 target arrhythmias categorized by slow-fast, fast-slow, and other 
atrioventricular nodal reentrant tachycardia were included.  
 cKent and other atrioventricular reentrant tachycardia were included. 
One patient overlapped.  

TA B L E  2   (Continued)
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4  | DISCUSSION

To the best of our knowledge, this nationwide annual registry was 
the largest (55 525 procedures per year) to have collected the 

efficacy and safety points of all ablation procedures. The major find-
ings of the present study were as follows. (a) Two-thirds of all cath-
eter ablation targets were AF. (b) Balloon ablation was used in 34.7% 
of the first procedures for PV isolation of AF. (c) Over a 90% acute 

TA B L E  3   Acute outcomes stratified by with or without structural heart disease

Patients with heart diseases Patients without heart diseases

na  Success % na  Success %

AF first session 5751 5679 98.7 26 589 26 388 99.2

IVC-TV isthmus for AFL 1792 1760 98.2 4407 4317 98.0

Uncommon AFL/AT 941 778 82.7 1122 923 82.3

Focal AT 456 370 81.1 1526 1259 82.5

AVNRT 328 309 94.2 4307 4181 97.1

AVRT 123 115 93.5 2021 1944 96.2

PVC 465 275 59.1 2086 1610 77.2

Idiopathic VT 97 65 67.0 497 396 79.7

VT due to IHD 316 198 62.7 - - -

VT due to non-IHD 326 164 50.3 - - -

VT due to CHD 15 7 46.7 - - -

Note: Success was counted by complete success.
Abbreviarions: AF, atrial fibrillation; AFL, atrial flutter; AT, atrial tachycardia; AVNRT, atrioventricular nodal reentrant tachycardia; AVRT, 
atrioventricular reentrant tachycardia; CHD, congenital heart disease; IHD, ischemic heart disease; IVC, inferior vena cava; PVC, premature 
ventricular contraction; TV, tricuspid valve; VT, ventricular tachycardia.
 a19 patients (AF in 10, IVC-TV isthmus for AFL in 3, AVNRT in 3, AVRT in 2, and PVC in 1) had missing data to structural heart disease.  

TA B L E  4   Acute complications: AF and non-AF ablation

All patients 
(n = 55 525) AF (n = 40 398) non-AF (n = 15 127)

P value (AF 
vs non-AF)

Complications during hospitalizationa  1558 (2.8) 1290 (3.2) 268 (1.8) <.001

Major bleeding (BARC ≥2) 625 (1.1) 498 (1.2) 127 (0.8) <.001

Cardiac tamponade 357 (0.6) 277 (0.7) 80 (0.5) .040

Embolism 112 (0.2) 98 (0.2) 14 (0.09) <.001

Phrenic nerve paralysis 249 (0.5) 240 (0.6) 9 (0.06) <.001

Esophagus 95 (0.2) 93 (0.2) 2 (0.01) <.001

Esophagus ulcer 31 (0.1) 31 (0.1) 0 (0)

Gastric hypomotility 64 (0.1) 62 (0.2) 2 (0.01)

Atrioesophageal fistula 1 (0.001) 1 (0.002) 0 (0)

Pericarditis 87 (0.2) 75 (0.2) 12 (0.08) .005

Sick sinus syndrome 87 (0.2) 71 (0.2) 16 (0.1) .063

Atrioventricular block 41 (0.1) 9 (0.02) 32 (0.2) <.001

Death during hospitalizationb  63 (0.1) 37 (0.09)‡ 26 (0.2) .012

Cardiac death 31 (0.06) 17 (0.04) 14 (0.09)

Related to ablation therapy 6 (0.01) 4 (0.01) 2 (0.013)

Noncardiac death 20 (0.04) 11 (0.03) 9 (0.06)

Related to ablation therapy 1 (0.002) 0 (0) 1 (0.007)

Unknown 12 (0.02) 9 (0.02) 3 (0.02)

Abbreviarions: AF, atrial fibrillation; BARC, Bleeding Academic Research Consortium.
 aOf 55 525 patients, 92 (70 in atrial fibrillation [AF] patients, 22 in non-AF) had missing data due to complications during the hospitalization.  
 b101 patients (76 in AF patients; 25 in non-AF) had missing data to death during the hospitalization.  
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success was observed among all arrhythmias except for VT due to 
structural heart disease. (d) Acute complications during hospitaliza-
tion occurred in 2.8%, including major bleeding in 1.1%, embolisms 
in 0.2%, and all cause death in 0.1%. The complication rate signifi-
cantly differed between AF ablation and other ablation procedures.

During the past two decades, the number of ablation cases has dra-
matically increased. Data from a Japanese nationwide database using 
the administrative case-mix Diagnostic Procedure Combination (DPC) 
system (ie, the Japanese Registry Of All cardiac and vascular Diseases 
[JROAD]-DPC) has reported that the total number of ablation cases 
has exceeded 70 000 and is still increasing.3 However, the details of 
the procedures (type of targeted arrhythmias, success rate or compli-
cations during the ablation procedure, and current strategy, etc) have 
been lacking. Accordingly, the J-AB registry was conducted to clar-
ify the efficacy and safety in the real-world setting.4 This study was 
started in August 2017 and was expected to initially collect data from 
around 250 hospitals, but the number of participating medical institu-
tions increased to over 350 hospitals by the end of 2018.

4.1 | Comparison with other studies

Similar large-scale ablation registries have been reported in other 
countries. In Spain, the Spanish Catheter Ablation Registry was started 

in 2000 and reported the annual features of catheter ablation every 
year.5 That registry consisted of 16 566 procedures per year in 2018, 
but they used questionnaires to collect the data from 100 selected 
centers. In Germany, the German Ablation Quality Registry was con-
ducted to clarify the specific ablation procedures for selected arrhyth-
mias (AF,6 PVC,7 and PSVT1) but that registry also used the data from 
52 selected hospitals. In the United States, large-scale ablation data 
were reported (50 969 ablation recipients during the years of 2011 to 
2014), but that report used the retrospective data from the Nationwide 
Inpatient Sample (NIP) database, and specifically collected in-hospital 
complications associated with AF ablation.8 In Japan, we previously 
reported similar registry results focused on AF ablation, named the 
Japanese Catheter Ablation Registry of Atrial Fibrillation (J-CARAF9: 
total 10 795 AF ablation session data from a mean of 165 hospitals), but 
the data were still obtained from selected hospitals and focused on the 
complications during AF ablation. Accordingly, the current J-AB regis-
try was quite unique in that it collected data on all ablation cases from 
369 participating hospitals to examine the efficacy and safety.

4.2 | Acute successful rate of ablation procedures

In this J-AB registry, two-thirds of the ablation targets were AF and 
that number was quite a high prevalence as compared to the other 

TA B L E  5   Acute complications stratified by AF type and the number of ablation sessions

pAF non-pAF

First session Second or more

P value

First session Second or more
P 
value(n = 19 712) (n = 4754) (n = 12 780) (n = 2915)

Complications during hospitalizationa  677 (3.4) 116 (2.4) .001 424 (3.3) 72 (2.5) .018

Major bleeding (BARC ≥2) 264 (1.3) 52 (1.1) .178 154 (1.2) 28 (1.0) .266

Cardiac tamponade 146 (0.7) 33 (0.7) .736 81 (0.6) 17 (0.6) .754

Embolism 44 (0.2) 5 (0.1) .145 43 (0.3) 6 (0.2) .356

Phrenic nerve paralysis 175 (0.9) 17 (0.4) <.001 36 (0.3) 12 (0.4) .264

Esophagus 43 (0.2) 7 (0.2) .473 42 (0.3) 1 (0.03) .003

Esophagus ulcer 18 (0.09) 3 (0.06) .783 9 (0.07) 1 (0.03) .700

Gastric hypomotility 25 (0.1) 4 (0.08) .638 33 (0.3) 0 (0) .002

Atrioesophageal fistula 1 (0.01) 0 (0) 1.000 0 (0) 0 (0) -

Pericarditis 41 (0.2) 6 (0.1) .354 25 (0.2) 3 (0.1) .463

Sick sinus syndrome 21 (0.1) 13 (0.3) .014 28 (0.2) 9 (0.3) .395

Atrioventricular block 5 (0.03) 2 (0.04) .628 2 (0.02) 0 (0) 1.000

Death during hospitalizationb  18 (0.09) 3 (0.06) .783 14 (0.11) 2 (0.07) .752

Cardiac death 8 (0.04) 2 (0.04) 1.000 7 (0.05) 0 (0) .362

Noncardiac death 6 (0.03) 0 (0) .604 4 (0.03) 1 (0.03) 1.000

Unknown 4 (0.02) 1 (0.02) 1.000 3 (0.02) 1 (0.03) .560

Abbreviarions: BARC, Bleeding Academic Research Consortium; pAF, paroxysmal atrial fibrillation.
 a117 (53 in paroxysmal AF [pAF], 64 in non-PAF) could not categorized as first or ≥second session due to missing data. About 24 patients (18 in pAF 
patients; 6 in non-pAF) had missing data to complications during hospitalization.  
 b3 patients with pAF and 4 patients with non-pAF had missing data to death during hospitalization.  
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countries.1,2,6 The success rate of the target arrhythmias was more 
than 90% for atrial arrhythmias (AF, AFL, AT, and PSVT) but was 
below 90% for ventricular arrhythmias, especially in patients with 
ischemic or nonischemic heart diseases. This trend was similar to the 
other countries.5,6 However, the success rate for atrial arrhythmias 
(AF, AFL, AT, and PSVT) did not differ between the patients with 
and without structural heart disease. Balloon ablation for pulmonary 
vein isolation became available since 2014, and 34.7% of the first 
AF ablation procedures used balloons in 2018. Balloon ablation will 
become more popular in Japan.

4.3 | Acute complication rate of the 
ablation procedures

The most important results were the rate of acute complications 
during the procedures. In this registry, acute complications were ob-
served in 2.8% of all procedures. Major bleeding was 1.1%, cardiac 
tamponade 0.6%, embolic complications 0.2%, esophageal injury 
0.2%, pericarditis 0.2%, sick sinus syndrome 0.2%, and AV block 
0.1%. In particular, complications other than AV block were more 
commonly observed in AF ablation, and acute complications occurred 
in 3.2%, including major bleeding in 1.2%, cardiac tamponade in 0.7%, 
embolisms in 0.2%, phrenic nerve injury in 0.6%, and esophageal in-
jury in 0.2%. Compared to the previous reports in other countries, 

acute complications during hospitalization were similar or low. In the 
Spanish Catheter Ablation Registry, the rate of all complications was 
2.0%-2.6% for all ablation procedures, and 3.4%-5.1% for AF abla-
tion.5 In the German Ablation Registry, minor and nonfatal complica-
tions occurred in 3.5% (≥75 years of age) and 4.2% (<75 years of age) 
of AF ablation cases, respectively.6 In the US report, the overall com-
plication rate was 5.46% and the in-hospital mortality rate was 0.15% 
for AF ablation.8 In the J-CARAF during the years from 2011 to 2016, 
total major complications occurred in 3.0% of the AF ablation proce-
dures.9 We need to pay more careful attention to avoid periprocedural 
complications during AF ablation. Among the acute complications 
during AF ablation, in this report, we performed another analysis of 
cases stratified by the AF type and number of ablation sessions. More 
acute complications occurred during the first session as compared to 
the second or greater sessions. Among those, phrenic nerve paralysis 
occurred more frequently during paroxysmal AF ablation, and gas-
tric hypomotility occurred more frequently during non-paroxysmal 
AF ablation (Table 5). We speculated that phrenic nerve paralysis 
(n = 211) was due to balloon ablation (158 of 211 case, P < .001; data 
not shown), but could not find any factors associated with the gastric 
hypomotility in this study. Further detailed data would be needed to 
explain that. In particular, the death rate during VT ablation associated 
with structural heart disease (non-idiopathic VT ablation) was more 
frequently observed in 12 of 34 cases, as compared to idiopathic VT 
ablation (1 of 29 cases, P = .002; data not shown). Structural heart 

TA B L E  6   Acute complications stratified by patients with or without structural heart disease

Patients with heart diseases 
(n = 10 562)a 

Patients without heart diseases 
(n = 44 851)a 

P value (with 
vs without)

Complications during hospitalizationa  426 (4.0) 1132 (2.5) <.001

Major bleeding (BARC ≥2) 159 (1.5) 466 (1.0) <.001

Cardiac tamponade 93 (0.9) 264 (0.6) .001

Embolism 27 (0.3) 85 (0.2) .173

Phrenic nerve paralysis 54 (0.5) 195 (0.4) .290

Esophagus 20 (0.2) 75 (0.2) .621

Esophagus ulcer 5 (0.05) 26 (0.06) .821

Gastric hypomotility 15 (0.1) 49 (0.1) .372

Atrioesophageal fistula 0 (0) 1 (0.002) 1.000

Pericarditis 15 (0.1) 72 (0.2) .666

Sick sinus syndrome 28 (0.3) 59 (0.1) .002

Atrioventricular block 17 (0.2) 24 (0.05) .001

Death during hospitalizationb  34 (0.3) 29 (0.06) <.001

Cardiac death 25 (0.2) 6 (0.01) <.001

Related to ablation therapy 3 (0.03) 3 (0.01) .088

Noncardiac death 7 (0.07) 13 (0.02) .084

Related to ablation therapy 0 (0) 1 (0.002) 1.000

Unknown 2 (0.02) 10 (0.02) 1.000

Abbreviarion: BARC, Bleeding Academic Research Consortium.
 aOf 55 413 patients, 70 patients (15 patients with heart diseases; 55 patients without heart diseases) had missing data to complications during 
hospitalization.  
 b12 patients (2 patients with heart diseases; 10 patients without heart diseases) had missing data to death during hospitalization.  



     |  961KUSANO et Al.

disease is one of the most important factors that raises the complica-
tion/death rate after catheter ablation.

4.4 | Limitations

There were several important limitations to this registry. First, this 
registry was voluntary, and more than 70 000 ablation cases were 
reported from the JROAD-DPC data, thus, this registry did not 
cover all ablation procedures in Japan. Second, esophageal injury 
and pulmonary vein stenosis usually occurred late after the ablation 
procedure, thus, the number stated in this study would have been 
underestimated in this registry. Third, data monitoring was not per-
formed in this report, thus, the true numbers might differ from this 
study. Careful attention would be needed to interpret the present 
results that might have been biased by the limitations inherent to 
observational studies.

5  | CONCLUSION

The J-AB registry 2018 for the first time provided the real-world 
data regarding the outcome and acute complications of catheter ab-
lation of the various types of arrhythmias in Japan. Ablation therapy 
is a safe and effective treatment for cardiac arrhythmias, but you still 
need to pay attention to the development of serious complications 
during AF procedures.
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