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Abstract

Atrial fibrillation (AF), the most common arrhythmia, is a major cause of stroke and

systemic embolism. Left atrial appendage closure (LAAC) has been proved to be non-

inferior to traditional Vitamin K antagonists (VKAs) as well as novel oral anticoagu-

lants (NOACs), which is becoming an important alternative to prevent stroke in non-

valvular AF. Catheter-based AF ablation (CA) is recommended to be a standard of

care in patients with AF refractory to drug therapy due to a better rhythm control

and improvement of life quality than antiarrhythmic drugs. Theoretically, the one-stop

combination with LAAC and CA tends to bring more benefits in patients with AF, as it

not only relieves symptoms, but also reduces the risk of stroke significantly. However,

several important questions still need to be considered in the combination procedure

although quite a few attempts have already been made in clinical practice. This review

provides a comprehensive update on the concept, technique, perioperative manage-

ment, benefits and other critical issues of the “one-stop” procedure.
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1 INTRODUCTION OF “ONE-STEP” PROCEDURE
IN AF RHYTHM CONTROL AND STROKE
PREVENTION

Atrial fibrillation (AF) is the most common cardiac arrhythmia in

both developed and developing countries. It’s estimated that around

1%−2% in general population and nearly 25% among the age of over

40 are affected during their lifetime.1 AF is a manifestation of a vari-

ety of cardiovascular diseases, while at the same time, causing or

aggravating the existences of cardiovascular abnormality. The most

threatening complication of AF is ischemic stroke which accounts

for 20%−25% of overall stroke, and its consequences are usually
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more severe than non-AF stroke.2 It’s well known that AF stroke

is caused by thrombus formation in the left atrial appendage (LAA)

falling off into circulation. Therefore, seeking a device via percuta-

neous access to cover or occlude the LAA to prevent ischemic stroke

in AF is coming as a matter of course. Nowadays, the LAA closure

(LAAC) procedure is becoming an important alternative mean to pre-

vent the AF stroke. Current evidence shows noninferiority to tradi-

tionalVitaminKantagonists (VKAs) aswell as novel oral anticoagulants

(NOACs).3,4

Catheter-based AF ablation (CA) has become a standard of care

in patients with AF refractory to drug therapy. Evidence has shown

that CA achieves a significantly better rhythm control rate than
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antiarrhythmic drug treatment. The basic theory of CA is the isolation

of pulmonary vein electric activity, so called the pulmonary vein isola-

tion (PVI), with either hot (radio frequency) or cold energy (cryobal-

loon). However, the CA-PVI model for AF treatment still carries high

recurrent rate especially in non-paroxysmal AF. It’s reported that the

1-year success rate ofCA is 30%–75%, dependingon the typeofAFand

comorbidities,5 while the long-term (5 years) success rate may even

decrease substantially.6 No randomized prospective trials have shown

a significant reduction in thrombo-embolic events after ablation, no

matter how high the rhythm control rate. Due to the high recurrence

rate and theabsenceof strongevidence inpreventionof stroke, current

guidelines recommend indefinite continuation of OAC therapy after

ablation in AF patients at high risk of stroke, regardless of the rhythm

outcome, based on a careful assessment of both stroke and bleeding

risk.7

Based on the abovementioned, CA is not enough for stroke preven-

tion and it naturally raises a question, can we add LAAC on the abla-

tion procedure? Considering the same pathway of groin vein access,

septal puncture and left atrium manipulation, it’s easy for physicians

to think of the combination of these two procedures. Here we sug-

gest that the term “one-stop” procedure strictly refers to the catheter-

based CA + LAAC, which targets one disease from two sides of AF

treatment (rhythm control + stroke prevention), although many other

procedures also have characteristics of combination.

2 IMPORTANT ISSUES TO BE CONSIDERED IN
THE COMBINATION PROCEDURE

2.1 Does the one-stop procedure affect the
success rate of LAAC or CA?

2.1.1 CA-first or LAAC-first

The one-stop procedure may be performed in different sequences

with CA first or LAAC first, different anesthesia modes such as local

anesthesia or general anesthesia, and different puncture sites of

atrial septum and etc., which might affect the success rate of LAAC

or CA.

As for the CA-first procedure, since CA is performed without the

influence of LAA occluder, the success rate of CA, theoretically, should

be comparable to that of CA alone. However, for the CA-first proce-

dure, the acute tissue edema induced by radiofrequency (RF) heating

and cryoballoon (CB) freezing could possibly change the shape and size

of LAA ostium, which could affect physician’s selection on device size

and even the success rate of LAAC, and also increase the risk of peri-

device leak after edema subsided. Another problem is that the punc-

ture site of atrial septum in routine ablation procedure is usually higher

than that of its need for LAAC if without guidance of transesophageal

echocardiography (TEE), which will bring some difficulties in the fol-

lowing LAAC procedure in some circumstances. In recent years, some

small-scale studies have reported the success rate of atrial fibrilla-

tion ablation in the CA-first one-stop procedure ranging from 49%

to 70%,8–12 which seems comparable to CA alone.13–15 However, the

long-term success rate formaintaining sinus rhythm, either in paroxys-

mal or non-paroxysmal AF is absent in most of these studies, and the

power of these studies is limited due to their retrospective observa-

tory nature with quite limited sample size. Besides, ablation methods,

patient characteristics, drug therapy, follow-up, and definition of suc-

cess rate varied among these studies. Randomized controlled trials are

required to further verify the results.

If the LAAC procedure is carried out before CA (LAAC first), it is

easy to understand that the success rate of LAAC is not affected by

the subsequent CA procedure. However, LAAC first may affect the

following ablation procedure, mainly including PVI, LA linear ablation

and sometimes LAA isolation. The influence on left PVI is obvious if

the LAA occluder is “lobe and disk” structure such as ACP or LAm-

bre. Since the disk covers part of the LA ridge, which lies between

LAA and left pulmonary vein, when RF catheter tip contacts the disk,

discharge would be interrupted due to low impedance. Under such

circumstance, catheter maneuver would be impeded, and it could be

difficult to achieve satisfactory PVI. Linear ablation of mitral isthmus

and LA anterior wall (left PV to mitral annulus) can also be affected

for similar reason, hence increasing the risk of recurrent atrial tachy-

cardia. Besides, when performing the CA procedure in the presence of

occluder in the LAA, the operatormust bemore cautiouswhenmaneu-

vering the catheter. The Lasso circular mapping catheter might hawk

thepre-existing device especially a disc-like occluder and lead todevice

dislocation, or ablation on the surface of device to cause perforation of

themembraneand lead to the leakof device. But for awell-experienced

operator, the success rate is similar between the two strategies (CA

first or LAAC first) according to recent reports.16,17 However, most

literatures regarding the combination procedure are CA first and it is

more suitable for the logistic process in most catheter centers.

According to a prospective, non-randomized multicenter study,8

349 patients with NVAF underwent the combined CA and LAAC pro-

cedure between 2009 and 2015, and Watchman implantation under

TEE guidance and general anesthesia was subsequently carried out

after CA completion in all patients. The results showed that the suc-

cess rate of LAAC procedure was 100 percent in accordance with the

definition of LAAC procedure successwith no flow orminimal (<5mm)

residual flowwith assessment by TEE. Besides, based on data from149

patients underwent the one-stop LAAC procedure after CA comple-

tion in EWOLUTION and WASP registries between 2013 and 2015,

the LAAC success rate was also 100 percent by TEE assessment, and

a residual flow over 5 mm was only found in one patient at 28 days

post-implantation.18 In other words, the LAAC success rate after CA in

the one-stop procedure is very high, which is similar to the success rate

of LAAC alone as reported in EWOLUTION study.19 However, earlier

report from Romanov A and colleagues20 in a small randomized clin-

ical trial in 2015, which was to assess the impact of LAAC added to

PVI in patientswith high-risk AF, showed that out of 45 patients under-

went the one-stop procedure with PVI+ LAAC treatment, the success

rate of LAACwas only 87%, and the combination procedurewas signif-

icantly associated with a higher AF burden during the blanking period.
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A recent study from China revealed that the immediate success rate

of LAACafter CAwas 100 percent.21What ismore, ameta-analysis of

18 studies showed that the one-stopprocedure had a98%procedural

success rate of LAAC.22 Different success rate of device implantation

in the combination procedure may be associated with patient volume

and operator’s experience.

2.1.2 Comparison of RF ablation and cryoballoon
ablation

RF energy results in hyperthermic cellular injury through a combina-

tion of coagulation and myocardial (coagulative) necrosis, and open

irrigation electrode is now conventionally used to perform AF abla-

tion on account of its reliable energy delivery and lesion extension

with less thrombus formation, resulting in about 25% local atrial wall

thickness increase by tissue edema. By contrast, cryoballoon ablation

induces tissue damage via intra-and extracellular ice crystal forma-

tion and enlargement during freezing and thawing phase. According

to FIRE AND ICE trial,13 the efficacy of cryoballoon ablation for AF

was comparable to that of RF ablation. However, how these two tech-

nics influence the following LAAC procedure remains unclear. As for

LAAC, perfect seal and proper position are the key to successful occlu-

sion, which could be affected by tissue edema, especially at LA ridge.

Compared with RF electrode, reliable contact to the ridge is more

accessible by means of cryoballoon. Moreover, compared with the tip-

endocardium interface of RF ablation, balloon-endocardium interface

yields more extensive contact area, which may cause more extensive

tissue injury and edema. Therefore, compared with RF ablation, cry-

oballoon ablation is more likely to change LAA ostium shape, hence

interfere with LAAC to a larger extent theoretically.However, accord-

ing to recent studies, concomitant cryoballoon ablation and LAAC

procedures appear safe and effective with an annualized stroke and

bleeding rates of 1% and 2%, respectively, a 71% and 60% risk reduc-

tion in comparison to event rates predicted fromCHA2DS2-VASc and

HAS-BLEDscores at 24months post procedure.23More andmore evi-

dence are accumulating for the combination of cryoballoon ablation

plus LAAC.

2.1.3 Special consideration for left atrial
appendage isolation (LAAI)

LAA has been identified as a potentially important source of AF trig-

gers among persistent AF patients, therefore LAAI seems a poten-

tially effective treatment.24 However, reduced LAA flow velocity and

increased spontaneous contrast in LAAwere observed after LAAI, indi-

cating impaired systolic function of LAA, which was prone to thrombo-

sis; and thromboembolism or asymptomatic thrombus was observed

after LAAI.25 Moreover, LAA could be activated through both endo-

cardial propagation and distal brunch of Bachmann bundle in epi-

cardium, hence complete and durable isolation of LAA could be very

difficult. Albeit LAAI combined with LAAC seems a feasible treatment

to improve efficacy of CA as well as prevent ensuing LAA throm-

bus, physicians should consider thoroughly over the efficacy and fea-

sibility of LAAI given the considerable risk of LAA reconnection.26

Accordingly, the 2019 EHRA/EAPCI expert consensus statement on

catheter-based left atrial appendage occlusion63 recommended that

the one-stop LAACmay be a reasonable way to prevent stroke when

patients underwent LAAI.

2.2 How does the one-stop procedure affect the
peri-device leakage after implantation?

Human LAA has complex anatomy structures including at least four

kinds of types, different lobes, sizes and depths, irregular and uneven

ostium, and unevenly distributed pectinate muscles in LAA, all of

which are disadvantages for complete closure of the LAA by percu-

taneous endocardium LAAC strategy, especially prone to cause the

peri-device leakage after implantation. Based on some observational

studies, the incidence of residual peri-device leakage after LAACvaries

from 12.5%−34.3% detected by TEE and 31%−68.5% detected by

CT.27–31 The residual leakage after LAACdetected by TEE orCT is gen-

erally less than 5mm, but it is reported to be linkedwith increased risks

of device-related thrombosis (DRT) and stroke.32–34

TheCAenergy includingRFheatingorCB freezing immediately pro-

duce acute tissue edema in aroundostiumof pulmonary veins and adja-

cent tissue including pulmonary vein ridge and ostium of LAA,35–36

which is the main cause of AF recurrence once tissue edema degrades

and increases the risk of peri-device leakage when patients undergo

the following LAAC procedure after ablation.6 Considering the effect

of edema on peri-device leakage, LAAC first procedure may be one of

the choices in some experienced operators, the disadvantage of this

strategy is as abovementioned.17

To overcome the adverse effects of tissue edema induced by CA

adjacent to LAA on peri-device leakage in routine CA first procedure,

a larger size of device with a higher compression ratio of at least 15%

after deployment is recommended. Another recommendation is the

deeper seated of the device, where the occluder’s shoulder likeWatch-

man should be just at the ostium of LAAmarkedwith circumflex artery

rather than protruded toomuch beyond the inferior rim of LAAostium.

In summary, one should pay more attention to the stabilization of the

device with severe LAA ostium tissue edema in the CA first procedure.

2.3 Does the one-stop procedure decrease the
incidence of stroke or systemic thromboembolism
more than the LAAC alone?

As is well known, CA is superior to antiarrhythmic drug therapy for

maintaining sinus rhythm and reducing the burden of AF, so it is

plausible that this approach could reduce stroke risk to some extent.

According to a substudy of the AFFIRM trial, both oral anticoagulation

(OAC) and maintenance of sinus rhythm were independently associ-

ated with a better survival and a 60% reduction in stroke risk.37 With

regard to the outcome of stroke, a reduction was noted only in some
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observational studies,38–39 but the limitations of observational design

need to be borne inmind.More recently, however, the only largest ran-

domized trial, the CABANA trial, addressed the question of whether

AF ablation could impact on hard outcomes. The results revealed that

the strategyofCA, comparedwithmedical therapy, didnot significantly

reduce theprimary composite endpoint of death, disabling stroke, seri-

ous bleeding, or cardiac arrest.40 In other words, whether elimination

of AF or reduction of AF burden by CA reduces stroke risk is not yet

answered according to current studies. In addition, CA is inadequate

for patients with spontaneous echo contrast (SEC), or very large LA,

which also increases the risk of stroke and often leads to a poor long-

term outcome.41 The newly released ESC guidelines clearly state that

long-term continuation of systemic anticoagulation beyond 2 months

post ablation is based on the patient’s stroke risk profile rather than

the apparent success or failure of the ablation procedure.42

LAAC, especially with Watchman device, has been established with

non-inferior or superior effects on decreasing risks of stroke and

bleeding compared with Warfarin on the basis of midterm and long-

term results in randomized PROTECT AF and PREVAIL trials and sev-

eral prospective registration studies.43–49 Recently, data from several

multinational registries indicated that significant decrease of annual-

ized stroke rate was observed compared to the expected values based

on CHA2DS2-VASc score in patients underwent the one-stop proce-

dure with CA and LAAC.8,50 According to a multinational registry with

the largest combined procedure population sample (349 patients) to

date, an annualized stroke rate of 0.9% for the cohort (78% risk reduc-

tion vs. expected based on the average CHA2DS2-VASc score of 3.0)

was documented during a mean follow up of 35 months, regardless

of a 51% rate of arrhythmic recurrences and a 85% rate of OAC off.8

Plus, newly-released data involved 142 subjects underwent a con-

comitant AF ablation and LAAC procedure at 11 centers, which were

pooled from 1140 patients in two prospective, real-world Watchman

LAAC registries EWOLUTION and WASP between 2013 and 2015,

revealed that although 92% of patients remained off OAC, the inci-

dence of the composite endpoint of ischemic stroke/transient ischemic

attack/systemic thromboembolism was only 1.09 per 100 patient-

years according to a mean follow-up time of 726± 91 days, which rep-

resented a relative reductions of 84% than expected on the basis of the

mean CHA2DS2-VASc score of 3.4± 1.4.50

Generally, the one-stop procedure does add some beneficial effects

of sinus rhythm recovery by CA, however, the existing evidence does

not support the standpoint that the one-stop concomitant procedure

with CA and LAAC produces additional decrease of stroke risk com-

pared with the LAAC alone. In other words, it is urgent to carry out a

comparative study between the one-stop concomitant procedure and

LAAC alone.

2.4 Other potential benefits from the one-stop
procedure

Atrial fibrillation often leads to a series of symptoms, adverse effects

from medical treatment, and disabilities from AF-related complica-

tions, which is associated with poor quality of life (QOL) in patients.51

Some of the early trials that examined the effects of catheter abla-

tion on patients with AF found that ablation was more effective than

drug therapy in improving QOL.52–54 The CABANA trial, which was

designed to test the hypothesis that ablation therapy for AF was more

effective than state-of-the-art drug therapies in a broad population

of symptomatic but inadequately treated participants with AF, indi-

cated that the CA led to clinically important and significant improve-

ments in QOL at 12 months although it did not significantly reduce

the primary composite end point of death, disabling stroke, serious

bleeding, or cardiac arrest.40,55 The one-stop concomitant procedure

with CA and LAAC, which adds the beneficial effects of sinus rhythm

recovery by CA, theoretically, may improve QOL in patients for this

cohortmore than LAACalone because ofmore symptom relief and less

adverse drug reactions from CA. So far, however, there is still no rele-

vant studies comparingQOL differences between the one-stop combi-

nation and LAAC alone. Besides, the one-stop concomitant procedure

may produce other potential benefits, such as one atrial septal punc-

ture and femoral vein puncture, shorter hospital stays, and shortening

of the duration of anticoagulation by merging the separated anticoag-

ulation together, and etc., which can not only save materials and cost,

e.g., the transseptal system, but also reduce procedure or treatment

related complications. In some countries, however, reimbursement of

this combined approach may be restricted due to financial concerns,

which could to some extent influence clinical decisions.

Other potential benefits from the one-stop procedure may include

cognitive improvement since AF is associated with cognitive impair-

ment, cognitive decline and dementia.56 Researches have shown that

anticoagulation tends to bring cognitive benefit in patients with AF

independent of stroke and TIA,57 while effects on cognition post LAAC

or one-stop procedure have not been reported, which needs further

studies in the future.

2.5 What is the suitable antithrombotic regimen
in preventing the device-related thrombosis in
patients with the one-stop procedure?

In addition to residual peri-device leakage after LAAC,DRT after LAAC

is another concern. According to data from several multi-center reg-

istries or randomized controlled trials,43,58–61 the incidence of DRT

after LAAC varies from 3.7%−7.2%, which is established to increased

risk of stroke.60 The exact mechanism of DRT is still not clear; how-

ever, multiple factors including lack or insufficiency of anticoagulation

/antithrombotic treatment after LAAC, different types of device, oper-

ational procedures and skills, and patient’s condition, are speculated to

be associated to DRT formation after LAAC.

Antithrombotic treatment before complete endothelialization on

the surface of device in the initial phase after LAAC is required to pre-

vent DRT formation. So far, the antithrombotic regimen post-LAAC is

mainly based on the randomized trials onWatchmandevice in the early

period with warfarin (on top of aspirin) for at least 45 days followed

by 6-month dual antiplatelet therapy (DAPT) and lifelong aspirin.46

Although nonrandomized data using NOACs and DAPT as the imme-

diate post-implantation therapy has revealed a comparable bleeding
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and thromboembolic event rates,48 these agents still need to be tested

in further studies. Besides, patients also have varieties of conditions

including different risk of bleeding, different tolerance of oral antico-

agulants due to renal or hepatic insufficiency, and different concomi-

tant diseases or treatments, which to some extent affect antithrom-

botic regimens and duration of treatment after LAAC. Therefore, the

current guidelines or consensus including the2019update on the2014

AHA/ACC/HRS guideline for the management of patients with AF,62

2019 HRS/EHRA/ECAS expert consensus statement63 and 2019 Chi-

nese Society of Cardiology (CSC) expert consensus statement64 dis-

cussed recommendations regarding antithrombotic therapy to pre-

vent DRT following LAAC, however, they did not recommend a unified

antithrombotic regimen and duration of treatment following LAAC. In

most cases, a regimen after LAAC with a 2-month oral antithrombotic

treatment with either warfarin or NOACs plus aspirin or clopidogrel,

followed by a 4-month DAPT and lifelong aspirin, is widely accepted

and used for prevention of DRT. In clinical practices, individualized

antithrombotic regimen post LAAC is also needed.

The one-stop procedure with CA and LAAC combination is dif-

ferent from LAAC alone, which adds the beneficial effect of sinus

rhythm recovery by CA on left atrial structures and left ventricle func-

tion compared with LAAC alone but is still a lack of convincing evi-

dence. Some documented studies revealed that the restore of sinus

rhythm by CA might be favorable for improvement of left ventricular

ejection fraction (LVEF) and echocardiographic indices in AF patients

with LV systolic dysfunction,65–67 which might be potential factors to

decrease hemostasis in left atriumand thromboembolic events, but the

CA process also led to acute injury to the atrial myocardium, as evi-

denced by post-procedural troponin release and tissue edema, which

might increase the risk of thrombosis formation in left atrium or on

the surface of device in the early stage of post-procedure.68 In addi-

tion, the prolonged procedure time of CA might be another adverse

factor to increase intraoperative thrombosis during the subsequent

LAAC stage if without timely monitoring activated clotting time (ACT)

and appropriate heparin supplement. Based on data pooled from two

prospective, real-world Watchman LAAC registries running in paral-

lel in Europe/Middle-East/Russia (EWOLUTION) and Asia/Australia

(WASP) between 2013 and 2015, of the 1140 patients, 142 subjects

at 11 centers underwent the one-stop procedure with CA and LAAC.

At 28 days post-procedure, 109 out of 141 patients took the first TEE

follow-up, and 3 of them (2.1%) were detected DRT formation but

lacking the second TEE follow-up data. All the 3 patients had no his-

tory of reduced LVEF or congestive cardiac failure and were identi-

fied to have appropriate positioning of the device and complete LAA

seal under TEE imaging. In addition, all of them were taking NOACs

at the time of DRT diagnosis.50 Except for this study, there are still

no other studies to compare the differences of DRT incidence after

implantation between the one-stop procedure and the LAAC alone.

In other words, for patients undergoing one-stop procedure with CA

and LAAC combination, the antithrombotic regimen and duration of

treatment following LAAC are theoretically reasonable with refer-

ence to those of LAAC alone before new compelling evidence coming

out.

F IGURE 1 Clinical decisionmaking in selection of AF procedures
according to LA size and CHA2DS2-VASc Score. The higher the
CHA2DS2-VASc score and the larger LA size, themore benefit from
LAAC, while the lower the CHA2DS2-VASc score and the smaller LA
size, themore benefit from PVI. Abbreviations: LA, left atrium; LAAC,
left atrial appendage closure; PVI, pulmonary vein isolation

3 WHO ARE THE CANDIDATES AND WHO
REALLY BENEFIT FROM “ONE-STOP” PROCEDURE?

The success rate of ablation varies widely among patients with differ-

ent types of AF. An international and multicenter pilot study of 1391

patients,69 published in EHJ 2014, showed that the 1-year success rate

of patients with paroxysmal and persistent AF was 74.3% and 72.1%

respectively, while the success rate for long-term persistent was even

lower, whichwas 57.8%, although 18.3%of the patients underwent the

second ablation procedure. Besides of AF type, the left atrium diame-

ter is also a risk factor of AF recurrence after ablation. Compared with

those who remained sinus rhythm at one year after ablation, patients

who had AF recurrences had significantly larger left atrium (42 vs.

44mm, p= 0.001).

Recent guidelines and consensus of Europe and America unani-

mously recommended that anticoagulation was necessary for all indi-

cated AF patients, no matter whether the ablation was successful or

not. A national registry of Sweden published in 2017 showed that

patients with CHA2DS2-VASc score ≥ 2 points who suspended antico-

agulation after ablation procedures had a significantly increased risk of

stroke.70

In clinical practice, AF patients with longer course and larger left

atrium tend to have lower success rate of atrial fibrillation ablation.

Consequently, these patients benefit little from ablation but more

from left atrial appendage closure for stroke prevention. Patients with

extremely shortAF course andnormal cardiac structure, such as parox-

ysmal AF, are highly likely to remain sinus rhythm through ablation.

Therefore, in clinical decisionmaking, we can speculate that the higher

theCHA2DS2-VASc score and the larger LA size, themore benefit from

LAAC, especially those with SEC or OAC intolerance, while the lower

the CHA2DS2-VASc score and the smaller LA size, the more benefit
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F IGURE 2 Relationship between AF type and CHA2DS2-VASc
Score in published “one-stop procedure” studies. In patients
underwent the one-stop procedure with catheter ablation and left
atrial appendage closure, the proportion of persistent or long-standing
persistent AF patients is 30%−60%

F IGURE 3 Relationship between Age and CHA2DS2-VASc Score
in published “one-stop procedure” studies. Most of the involved
patients underwent the one-stop combination procedure with
catheter ablation and left atrial appendage closure are between 62 to
68 years old with CHA2DS2-VASc scores≥2

from PVI (Figure 1). However, there exists many patients with moder-

ate AF duration and left atrium sizewho can benefit fromboth ablation

procedure and LAAC.

At present, the specific candidates for one-stop operations remains

not fully settled. Figure 2 and Figure 3 are summaries of published

clinical studies of one-stop procedure, which show that most of the

involved patients are between 62 to 68 years old and have CHA2DS2-

VASc scores≥2. And the proportion of persistent or long-standing per-

sistent AF patients is 30%−60%, which indicates that potential can-

didates of one-stop procedure are non-elderly, non-long-term AF and

anticoagulation-indicated patients. Taking published studies and clini-

cal experience together, it is speculated that the potential indications

for one-stop procedure are: (1) 60−70 years old age; (2) CHA2DS2-

VASc scores: male ≥2; female ≥3) left atrium diameter ≤48 mm; (4)

durationof atrial fibrillation≤3years.Of course,with the accumulation

of evidence, the characteristics of the indicated population will tend to

bemuch clear and specific.
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