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BACKGROUND It remains unclear whether the newly adopted
high-power, short-duration (HP-SD) setting in ablation for atrial
fibrillation (AF) impacts periprocedural thrombotic markers or silent
stroke (SS) onset.

OBJECTIVE The aim of the present study was to investigate the
clinical impact of HP-SD setting ablation on changes in periproce-
dural thrombotic markers and the onset of SS.

METHODS We enrolled 101 AF patients: the HP-SD group (n 5 67)
using 50 W and the conventional ablation group (n 5 34) using 30
to 40 W. D-dimer, thrombin-antithrombin complex (TAT), and total
plasminogen activator inhibitor-1 (tPAI-1) were analyzed the day
before, immediately after, and 1 day after the procedure. Magnetic
resonance imaging was performed within 48 hours after the proced-
ure.

RESULTS Left atrial dwelling time was significantly shorter in the
HP-SD group (P , .05). In the conventional ablation group, the
D-dimer and tPAI-1 levels continued to increase until 1 day postpro-
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cedure, while the TAT peaked immediately after the ablation. On the
other hand, the range of the variation of these thrombotic markers
in the HP-SD group was smaller. SS occurred more frequently in the
conventional ablation group than in the HP-SD group (26% vs 5%,
P, .05). In the logistic regression analysis, the HP-SD setting and
TAT difference (postprocedure – preprocedure) were independent
predictors for SS (odds ratios 0.141 and 5.838, respectively;
P , .05).

CONCLUSIONS The HP-SD setting led to a shorter left atrial
dwelling time and reduced change in thrombotic markers, resulting
in lower prevalence of SS.
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Introduction
Radiofrequency catheter ablation has been established as a
first-line therapy for patients with atrial fibrillation (AF).1

However, a certain number of patients experience recurrence
of atrial tachyarrhythmia after ablation, most of which is due
to pulmonary vein (PV) reconduction.2–5 Therefore, high-
power, short-duration (HP-SD) ablation has been introduced
as an ablation method for more efficient creation of transmu-
ral lesions andmore durable pulmonary vein isolation (PVI).6

HP-SD ablation has been reported to have 2 advantages. One
is that it can create a shallow and wide ablation lesion that is
deep enough to create a transmural lesion in the atrial muscle;
the other is that it can reduce the risk of thermal injury to
surrounding organs due to its short-term duration.7 In fact,
prolonged procedure time is a well-known risk factor for
perioperative thromboembolism, and HP-SD ablation has
been reported to reduce the procedure time as well as left
atrial (LA) dwelling time compared with conventional
ablation methods.8 However, data are scarce regarding the
HP-SD ablation setting’s impact on the occurrence of periop-
erative thromboembolic events compared with conventional
ablation methods. In the present study, we investigated the
hypothesis that HP-SD ablation might reduce the risk of
perioperative thromboembolism. To assess the validity of
this hypothesis, we examined alterations in perioperative
thrombotic markers and the incidence of postoperative silent
strokes (SSs).
Methods
Study subjects
This was a single-center prospective observational study of
101 patients with symptomatic AF who were referred for
first-time ablation to Jichi Medical University hospital from
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KEY FINDINGS

- The ablation procedure using the high-power, short-
duration (HP-SD) setting was associated with shorter
left atrial dwelling time and radiofrequency application
time, and with a better ablation outcome, compared
with conventional ablation.

- The incidence of silent stroke was significantly higher
in the conventional group than in the HP-SD group.

- Significant periprocedural changes of thrombotic
markers such as change in thrombin-antithrombin
complex from immediately after the ablation to pre-
procedure .3.3, the HP-SD setting, and the left atrial
dwelling time were proven to be independent markers
of silent stroke occurrence.
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December 2020 to 2022 (Figure 1). Patients who underwent
cryoballoon ablation or had contraindications for cardiac
magnetic resonance imaging (MRI) were excluded from the
study. Only patients who consented to undergo headMRI im-
aging were included as participants in this study. The study
subjects were assigned to 2 different ablation methods based
on the physician’s discretion: the HP-SD group (n 5 67),
comprising patients who underwent AF ablation with the
HP-SD setting, and the conventional group (n 5 34), on
whom the conventional settings were used. All patients
included in this study were symptomatic and refractory to
at least 1 antiarrhythmic drug before PVI. Structural heart
disease was diagnosed by echocardiography and coronary
angiography or by coronary artery imaging with computed
tomography. All patients provided written informed consent
prior to the procedure. The present study was approved by the
local ethics committee of the Jichi Medical University,
Tochigi, Japan (21-067). The data that support the findings
of this study are available from the corresponding author
upon reasonable request. The investigation conforms with
the principles outlined in the Declaration of Helsinki, and
reporting of the study conforms to STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology) and
the broader EQUATOR (Enhancing the Quality and
Transparency of Health Research) guidelines.

Blood sampling and the analysis
Levels of D-dimer (DD), thrombin-antithrombin complex
(TAT), and total plasminogen activator inihibitor-1
(tPAI-1) were taken and measured the day before, immedi-
ately after, and 1 day after the procedure.

Electrophysiological study and ablation procedure
Details of the ablation procedure have been described.2,9

Briefly, antiarrhythmic drugs were withheld for at least 5
half-lives and the left atria were checked for pre-existing
thrombi by transesophageal echocardiography or computed
tomography. Ablation was performed under mild sedation
with intravenous dexmedetomidine and fentanyl. Twelve-
lead surface electrocardiograms and intracardiac electrocar-
diograms were recorded simultaneously by a digital multi-
channel system (RMC-5000; Nihon-Kohden), filtered at 30
to 400 Hz for bipolar and 0.05 to 400 Hz for unipolar electro-
grams. Following transseptal puncture, high density 3-
dimensional electroanatomic mapping of the LA (.1000
points) was performed using a CARTO 3 mapping system
(Biosense Webster). Circumferential PVI was performed in
the power-controlled mode using a contact force–sensing ra-
diofrequency catheter (THERMOCOOL ST-SF; Biosense
Webster). In the HP-SD group, radiofrequency energy was
delivered at 50 W with a target ablation index of 400 along
the posterior wall and 500 in the anterior wall and with a tem-
perature limit of 45 �C, with interlesion distance within 6 mm
and with a contact force of 10 to 40 g, according to the modi-
fied CLOSE protocol optimized for Asians.10 In the conven-
tional group, ablation was performed using 40 W in the
anterior wall and 30 W in the posterior wall. Other settings
were the same as in the HP-SD group. All patients were
administered 1 of 4 commercially available direct oral antico-
agulants at least 1 month prior to the ablation, with a single
preoperative discontinuation of the anticoagulant scheduled
immediately before ablation (Figure 2). Specifically, dabiga-
tran or apixaban was interrupted only in the morning or after-
noon depending on the time of procedure. Ribaroxaban or
edoxaban was interrupted in the morning and was taken 2
hours after the procedure. During the procedure, unfractio-
nated heparin was administered to maintain an activated clot-
ting time (ACT) of over 300 seconds. After successful PVI,
intravenous isoproterenol was administered to provoke the
recovered PV conduction. If PV was still isolated and non-
PV firing was not detected, 40 mg adenosine was adminis-
tered to check for dormant conduction and the provocation
of non-PV foci firing. If no AF induction was confirmed by
coronary sinus burst pacing of up to 200 ms, the procedure
was deemed completed. In the case of AF induction, addi-
tional procedures for substrate modification, such as linear
ablation, complex fractionated atrial electrogram ablation,
or modification of a low-voltage area (a bipolar voltage
,0.5 mV) and/or dense scar (the absence of local voltage
or a bipolar voltage ,0.1 mV without capture) were per-
formed based on the discretion of the operators.
MRI analysis
MRI was performed within 48 hours after the procedure on a
3.0T scanner (Skyra; Siemens Healthineers). The following
MRI sequences were used: T1-weighted spin echo sequence
to rule out acute cerebral hemorrhage, diffusion-weighted
imaging and apparent diffusion coefficient mapping to assess
acute cerebral infarction, and a fluid-attenuated inversion re-
covery sequence to differentiate acute from chronic ischemic
brain lesions. An acute SS after the ablation was defined as
asymptomatic, with hyperintensity regions detected on
diffusion-weighted imaging and no pathological changes



Figure 1 Patient flow of the study. AF 5 atrial fibrillation; HP-SD 5 high power, short duration; MRI 5 magnetic resonance imaging.
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observed on fluid-attenuated inversion recovery. All the MRI
analyses were performed by an independent radiologist
blinded to the assigned patient group.
Statistical analysis
Data comparison between the 2 groups was performed using
a 2-tailed paired Student’s t test, and the results are presented
as mean6 SD. A chi-square test was used to compare dichot-
omous data, and the results are presented as number and per-
centage. Receiver-operating characteristic (ROC) analysis
was performed to calculate the sensitivity, specificity, area
under the ROC curve, and the optimal cutoff with a 95% con-
fidence interval. Binominal logistic regression analysis was
performed to elucidate the predictors of SS. All analyses
were performed with SPSS for Windows, version 26.0
Figure 2 Anticoagulation protocol of the present study. ACT 5
(IBM). All statistical tests were 2-sided. A P value of ,.05
was considered statistically significant.
Results
Patient characteristics
The baseline characteristics of the conventional and the HP-
SD patients are compared in Table 1. There was no signifi-
cant difference in the mean age, male sex, body mass index,
AF class, and presence of comorbidities such as hyperten-
sion, diabetes mellitus, dyslipidemia, and prior history of ce-
rebral infarction and heart failure. In addition, no statistical
difference was detected regarding echocardiographic data
(left ventricular ejection fraction and LA volume index)
and blood analysis (N-terminal pro–B-type natriuretic
activated clotting time; DOAC 5 direct oral anticoagulant.



Table 1 Patient characteristics of the 2 groups.

Conventional
group
(n 5 34)

HP-SD group
(n 5 67) P value

Age, y 67 6 7 64 6 10 .071
Male 23 (68) 44 (66) .845
BMI, kg/m2 24.2 6 2.9 25.0 6 3.9 .277
Paroxysmal AF 21 (62) 42 (63) .929
HTN 20 (59) 44 (66) .505
DM 9 (26) 14 (21) .533
DLp 15 (44) 35 (52) .447
Prior cerebral infarction 2 (6) 3 (4) .533
CHF 4 (12) 9 (13) .533
NT-proBNP, pg/mL 515 6 783 572 6 475 .700
eGFR, mL/min/1.73 m2 67 6 17 64 6 15 .363
LAVI, mL/m2 39 6 18 37 6 21 .663
LVEF, % 65 6 7 62 6 10 .106
CHA2DS2-VASc score 2.0 6 1.3 2.1 6 1.6 .781

Values mean 6 SD or n (%).
AF5 atrial fibrillation; BMI5 body mass index; CHF5 congestive heart

failure; CHA2DS2-VASc 5 congestive heart failure, hypertension, age �75
years, diabetes mellitus, prior stroke or transient ischemic attack or throm-
boembolism, vascular disease, age 65–74 years, sex category; DLp 5 dysli-
pidemia; DM 5 diabetes mellitus; eGFR 5 estimated glomerular filtration
rate; HTN 5 hypertension; HP-SD 5 high power, short duration; LAVI 5
left atrial volume index; LVEF 5 left ventricular ejection fraction;
NT-proBNP 5 N-terminal pro–B-type natriuretic peptide.

Table 2 Periprocedural parameters of the 2 groups.

Conventional
group
(n 5 34)

HP-SD group
(n 5 67) P value

Procedure time, min 178 6 56 149 6 56 .009
LA dwelling time, min 70 6 26 59 6 24 .046
RF application time, min 20 6 10 12 6 6 ,.001
First-pass PVI
RPV 22 (65) 59 (88) .005
LPV 23 (68) 61 (91) .003

Ablation procedure
PVI only 26 (76) 49 (73) .720
CTI 5 (15) 11 (16) .826
Roof line 3 (9) 3 (6) .598
Posterior wall isolation 2 (6) 6 (9) .593
SVCI 3 (9) 4 (7) .813
Substrate modification 1 (3) 2 (3) .990
Cardioversion 3 (9) 7 (10) .799
ACT, s 284 6 19 283 6 12 .719
Complication 0 (0) 2 (3) .214

ACT 5 activated clotting time; CTI 5 cavotricuspid isthmus; HP-SD 5
high power, short duration; LA 5 left atrial; LPV 5 left pulmonary vein;
PVI 5 pulmonary vein isolation; RF 5 radiofrequency; RPV 5 right
pulmonary vein; SVCI 5 superior vena cava isolation.
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peptide and estimated glomerular filtration rate) between the
2 groups.
Ablation outcome and periprocedural parameters
Kaplan-Meier curve analysis revealed that the recurrence rate
in the HP-SD group was significantly lower than that in the
conventional treatment group as shown in Figure 3. The clin-
ical parameters regarding the ablation procedure are summa-
rized in Table 2 and Supplemental Table 1. In the HP-SD
group, the LA dwelling time and RF application time were
significantly shorter than those in the conventional group
(59 6 24 minutes vs 70 6 26 minutes, P 5 .046; and
126 6 minutes vs 206 10 minutes, P, .001, respectively).
Figure 3 Kaplan-Meier analysis for the ablation outcome between the conventio
The mean duration of ablation per lesion was significantly
shorter in the HP-SD group than in the conventional group,
but there were no significant differences in contact force, abla-
tion index, Dimpedance drop, or interlesion distance. First-
pass isolation of bilateral PV was more frequently achieved
in the HP-SD group than the conventional group (right PV:
88% vs 65%, P 5 .005; left PV: 91% vs 68%, P 5 .03).
As for the ablation methods, only PVI was performed in
over 70% of study patients, and there was no significant dif-
ference in the requirement for additional ablations between
the 2 groups. During the procedure, cardioversion was per-
formed in about 10% of patients in each group. The mean
ACT level was kept as the same. With regard to the compli-
cations, 1 patient showed gastric hypomotility and another
showed a groin hematoma not requiring blood transfusion.
nal and high-power, short-duration (HP-SD) groups. AF5 atrial fibrillation.



Figure 4 A: Representative head magnetic resonance imaging (MRI) within 48 hours after ablation. A diffusion-weighted echo-planar imaging (DWI)
sequence with 1 lesion (white arrow) (right) and a corresponding fluid-attenuated inversion recovery (FLAIR) sequence without a lesion (left). B: The incidence
of silent stroke (SS) in the high-power, short-duration (HP-SD) and conventional groups. C: Time course change of the thrombotic markers 1 day before, just after,
and 1 day after the ablation procedure. TAT 5 thrombin-antithrombin complex; tPAI-1, total plasminogen activator inihibitor-1.
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Incidence of SS during the ablation procedure
SSwas detected in a small portion of patients by theMRI per-
formed within 48 hours after the ablation procedure
(Figure 4A). The incidence of SS was significantly higher
in the conventional patients than the HP-SD patients (26%
vs 5%, P 5 .010), as shown in Figure 4B.

Periprocedural change of thrombotic markers
Differences among thrombotic marker levels measured the
day before, immediately after, and the day after ablation
were examined and compared between groups between, as
shown in Figure 4C. DD levels increased steadily over
time, while the TAT peaked after the ablation. The tPAI-1
levels tended to decrease from 1 day before ablation to imme-
diately after the procedure but then began increasing the day
after ablation. The degree of elevation of all markers was
significantly higher in the conventional group than in the
HP-SD group.

Cutoff values of thrombotic markers for the
prediction of SS
ROC analysis was performed to determine cutoff values
for predicting the occurrence of SS using the differences
in periprocedural changes of each thrombotic marker, after
identifying when the difference in perioperative changes of
each thrombotic marker was most pronounced, such as the
change in DD from 1 day after ablation to before ablation
(1 day – Pre DD), the change in thrombin-antithrombin
complex from immediately after the ablation to preproce-
dure (Post – Pre TAT), and the change in tPAI-1 from
the day after ablation to immediately after the ablation
(1 day – Post tPAI-1), as shown in Figure 5. As a result,
1 day – Pre DD .0.05, Post – Pre TAT .3.3, and 1 day
– Post tPAI-1 .12.5 were defined as cutoff values.
Predictors for the incidence of SS
Univariate logistic regression analysis revealed that
CHA2DS2-VASc (congestive heart failure, hypertension,
age �75 years, diabetes mellitus, prior stroke or transient
ischemic attack or thromboembolism, vascular disease, age
65–74 years, sex category) score, HP-SD setting, LA dwell-
ing time, 1 day – Pre DD.0.05, Post – Pre TAT.3.3, and 1
day – Post tPAI-1 .12.5 were related to SS occurrence
(Table 3). In the multivariate analysis, CHA2DS2-VASc
score, HP-SD setting, LA dwelling time, and Post – Pre
TAT .3.3 remained as independent predictors (either nega-
tive or positive) of SS.



Figure 5 Receiver-operating characteristic analysis for the prediction of silent stroke occurrence using the periprocedural change of thrombotic markers.
AUC 5 area under the curve; CI 5 confidence interval; TAT 5 thrombin-antithrombin complex; tPAI-1, total plasminogen activator inihibitor-1.
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Discussion
Themain findings of this study are as follows: (1) the ablation
procedure using the HP-SD setting was associated with
shorter LA dwelling time and RF application time, and
with a better clinical outcome, compared with conventional
ablation; (2) the incidence of SS was significantly higher in
the conventional group than in the HP-SD group; and (3)
significant periprocedural changes of thrombotic markers
such as Post – Pre TAT .3.3, the HP-SD setting, and the
LA dwelling time were proven to be independent markers
of SS occurrence.

SS as a potential risk factor for cognitive
dysfunction
Preventing thrombotic events like stroke/transient ischemic
attack during the perioperative period of ablation for AF is
important. Despite appropriate management of intraopera-
Table 3 Binominal logistic regression analysis for the prediction of SS

Univariate

Odds ratio 95% CI

Age 1.061 0.984–1.144
Nonparoxysmal AF 1.212 0.356–4.129
CHA2DS2-VASc score 1.629 1.106–2.400
LVEF 0.978 0.920–1.039
LAVI 0.991 0.954–1.028
NT-proBNP 1.000 1.000–1.001
eGFR 0.965 0.924–1.008
HP-SD setting 0.130 0.033–0.521
LA dwelling time 1.036 1.00–1.052
Post – Pre TAT .3.3 7.680 1.921–30.711
1 d – Pre DD .0.05 11.767 1.457–95.035
1 d – Post tPAI-1 .12.5 4.846 1.342–17.504

AF5 atrial fibrillation; CHA2DS2-VASc5 congestive heart failure, hypertension,
thromboembolism, vascular disease, age 65–74 years, sex category; CI, confidence
short duration; LA5 left atrial; LAVI5 left atrial volume index; LVEF5 left ventri
tide; Post – Pre TAT 5 change in thrombin-antithrombin complex from immediat
plasminogen activator inhibitor-1 from the day after ablation to immediately afte
to before ablation.
tive ACT, thrombosis still occurs in 0.15% to 0.5% of
cases.11,12 In the present study, SS was used as a surrogate
marker due to the low incidence of stroke/transient
ischemic attack events. SS incidence is known to vary
depending on ablation modality and anticoagulation proto-
cols, ranging from approximately 5% to 30% postabla-
tion.13,14 Schwarz and colleagues15 reported that patients
who underwent ablation for AF showed worse neurophys-
iological outcomes for verbal memory. On the other hand,
according to the AXAFA-AFNET 5 (Anticoagulation Us-
ing the Direct Factor Xa Inhibitor Apixaban During Atrial
Fibrillation Catheter Ablation: Comparison to Vitamin K
Antagonist Therapy) trial, SS occurred in 26.1% of the pa-
tients following ablation for AF, and was not associated
with cognitive dysfunction 3 months after the procedure.16

While the data on SS predicting remote cerebral infarc-
tions and affecting long-term cognitive function are mixed,
.

Multivariate

P value Odds ratio 95% CI P value

.124

.758

.014 2.370 1.382–4.064 .002

.466

.621

.424

.106

.004 0.141 0.023–0.852 .033

.014 1.036 1.001–1.072 .041

.045 5.838 1.039–32.815 .045

.021

.045

age�75 years, diabetes mellitus, prior stroke or transient ischemic attack or
interval; eGFR 5 estimated glomerular filtration rate; HP-SD5 high power,
cular ejection fraction; NT-proBNP5 N-terminal pro–B-type natriuretic pep-
ely after the ablation to preprocedure; 1 d – Post tPAI-1 5 change in total
r the ablation; 1 d – Pre DD 5 change in D-dimer from 1 day after ablation
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preventing SS occurrence seems a reasonable goal because
it partially predicts cerebral infarction and can potentially
impact cognitive function.17
Correlation between AF ablation with the HP-SD
setting and SS
In the present study, we aimed to validate the hypothesis that
HP-SD ablation could reduce the perioperative thromboem-
bolism risk through 2 potential mechanisms: (1) shortening
the LA dwelling time to reduce periprocedural thrombosis
risk and (2) reducing the risk of char and/or microbubble
formation due to shorter RF application time, resulting in
less periprocedural change of thrombotic markers compared
with conventional ablation.

In terms of mechanism 1, longer procedure times are
known to increase complications associated with ablation,
including SS incidence.18 Additionally, prolonged LA dwell-
ing time predicts postprocedural cognitive dysfunction after
AF ablation.19 Thus, reducing RF application and LA dwell-
ing times could lower thrombosis risk. Our study confirmed
that shorter LA dwelling time is an independent negative risk
factor for SS, consistent with previous findings mentioned
previously. There are limited data comparing the incidence
of SS between ablation methods using HP-SD and conven-
tional settings.20 Although the Short-AF (A Trial of High Po-
wer-Short Duration Versus Standard Power-Long Duration
Radiofrequency Ablation for Treatment of Atrial Fibrillation)
study is one of the randomized trials available, there are
several significant differences from the present study.21 First,
the Short-AF study reported a tendency for a higher incidence
of SS in the HP-SD group, which contrasts with the findings
of our study. Additionally, the procedure time in the Short-
AF study was reported to be drastically longer compared
with that in our study. While the procedure and LA dwelling
times in our study were comparable to those of previous
studies,22,23 those in the Short-AF study were approximately
3 times longer, which is likely responsible for the greater SS
incidence.

In the comparison between patients who developed SS
and those who did not, a significantly higher incidence of
prior cerebral infarction was observed in patients with SS
(Supplemental Table 2). While there were no significant dif-
ferences in other background, procedural characteristics re-
vealed that patients who developed SS had significantly
longer LA dwelling times and a lower rate of PVI alone
(Supplemental Table 3). The higher incidence of roof abla-
tion and superior vena cava isolation in these patients likely
contributed to the prolonged procedure time and may have
influenced the occurrence of SS, supporting our hypothesis.

Regarding mechanism 2, the first-pass PVI ratio and
ablation times differed between the Short-AF study and the
current study. These differences, along with more RF
applications, could lead to char or microbubble formation,
increasing thrombosis risk. Even with HP-SD ablations,
more RF applications could extend the total ablation time,
negating the benefits of HP-SD. However, in the present
study, perioperative thrombotic markers changed less with
HP-SD than with conventional methods, and HP-SD ablation
was proven to be an independent negative predictor of SS,
indicating that HP-SD ablation does not increase thrombosis
risk, even at high output. In the present study, Post – Pre TAT
.3.3 remained an independent predictor for SS occurrence
after multivariate correction. In comparison with TAT, DD
and tPAI-1 have longer half-lives, requiring the observation
of changes from 1 day after ablation to preablation for SS
prediction.24 Therefore, TAT is considered more useful as
a predictive marker.

In recent years, ablation using 90W output, known as very
HP-SD, has become possible, and it has been reported to have
the same safety profile as the historical control.25,26 In previ-
ous studies, the SS frequency of this was reported to be low,
at 8.2%, similar to our study, suggesting that the reduced
procedural and RF application times in HP-SD therapy could
lower the thrombotic risk.27
Influence of anticoagulation protocol on the
incidence of SS
The perioperative anticoagulant therapy protocol is an
important factor influencing the results of this study. Unin-
terruption of direct oral anticoagulants is recommended as
a first-line protocol in the European and American guide-
lines.12 In this study, we adopted a minimally interrupted
anticoagulation protocol, as endorsed by guidelines and
supported by 2 studies based on Japanese evidence.28,29

Furthermore, a direct comparison between uninterrupted
anticoagulation and minimally interrupted anticoagulation
found no difference in the incidence of SS.30 Therefore,
the impact of this anticoagulation protocol on our study
results is considered to be minimal.
Clinical implications
In AF ablation, it is very important to create a transmural
lesion, and HP-SD ablation is one way to achieve this objec-
tive. However, at the same time, it is equally important to
ensure the safety of the procedure. In addition to improving
the treatment effect, HP-SD ablation has 2 significant bene-
fits: (1) it decreases the risk of thrombus formation on treat-
ment devices due to shorter LA dwelling times and (2) it
suppresses char and microbubble formation during ablation
by shortening the RF application time. These effects help
suppress perioperative changes in thrombotic markers,
potentially reducing the incidence of SS. Consequently,
this approach may help prevent cerebral infarction and
cognitive decline in the long term after ablation.
Limitations
There are several limitations of the present study. First, this is
a nonrandomized single-center study. Therefore, the patient
population in this study may have a different composition
from the general population, which may affect the study
results. A larger prospective randomized study would be
needed to validate the results of the present study. Second,
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because MRI was only taken postoperatively, small
infarctions that spontaneously occurred immediately before
ablation may have been counted as postprocedural SS.

Conclusion
Compared with conventional ablation, HP-SD ablation
significantly reduces LA dwelling time and suppresses
changes in perioperative thrombotic markers, thereby
decreasing the incidence of SS.
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