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Abstract

Background: Recurrence rates of atrial fibrillation (AF) remain high even after
complete wide area circumferential pulmonary vein isolation (PVI). In recent years
adjunct posterior wall isolation (PWI) has been performed in patients with more
persistent forms of AF but the benefits remain unclear.

Aim: The objective of this meta-analysis was to evaluate the efficacy of adjunct
posterior wall isolation in reducing recurrence rates of AF using cryoballoon
ablation (CBA).

Methods: We searched PubMed, Google Scholar, Clinicaltrials.gov and Cochrane
CENTRAL. We included studies comparing PVI to PVI+ PWI in patients with either
persistent or paroxysmal AF (PAF) undergoing CBA. After data extraction and quality
assessment of the studies, we assessed recurrence rates of atrial tachy-arrhythmias
(AF, atrial flutter, and atrial tachycardia) as well as total ablation time and procedural
adverse events. Risk ratio (RR), mean difference (MD), and 95% confidence interval
(CI) were calculated using Review Manager.

Results: Concomitant PWI exhibited a substantial reduction in the risk of AF
recurrence (RR: 0.51; 95% Cl: 0.42-0.63, p < .00001), as well as all atrial arrhythmias
(RR: 0.58; 95% Cl: 0.49-0.68, p <.00001). On subgroup analysis, in patients with
only PAF, adjunct PWI resulted in significant reduction in recurrence risk of AF (RR:
0.56; 95% Cl: 0.41-0.76, p =.0002) as well. There was no significant difference in
adverse events between both groups (RR: 0.90; 95% Cl: 0.44-1.86; p = .78), whereas
total ablation time was significantly increased in PVI + PWI group (MD: 21.75; 95%
Cl: 11.13-32.37, p <.0001).

Conclusion: Adjunct PWI when compared to PVI alone decreases recurrence rates of
atrial fibrillation after CBA of patients with persistent as well as paroxysmal atrial
fibrillation.
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1 | INTRODUCTION

The incidence of atrial fibrillation (AF) is rising worldwide with
almost 37.6 million cases in 2017. Health complications due to
AF, including ischemic stroke and heart failure, contribute
significantly to morbidity and mortality.? The primary goal in the
management of patients with AF is improvement of symptoms and
the prevention of stroke and cardiomyopathy.® In recent years
management of AF has shifted from pharmacologic rate and/or
rhythm control to catheter ablation of AF* yielding superior
rhythm control when compared to antiarrhythmic therapy.>®

Pulmonary vein isolation (PVI) is the cornerstone of current ablation
techniques for AF. Recurrences of atrial tachy-arrhythmias after AF
ablation are more frequent in patients with persistent AF,” impact quality
of life, requiring repeat ablation procedures in 20%-40% of patients.®
Adjunctive ablation strategies targeting arrhythmia substrates outside of
the pulmonary veins (PV)° such as ablation of complex fragmented
electrograms, posterior wall (PW) ablation with radiofrequency energy,10
left atrial (LA) linear ablation and scar modification have failed to
demonstrate incremental benefit in randomized controlled clinical trials.

The objective of this meta-analysis was to evaluate the efficacy
of adjunct posterior wall isolation (PWI) in reducing recurrence rates
of atrial tachy-arrhythmias using cryoballoon ablation (CBA) in
patients with persistent and/or PAF.

2 | METHODS

2.1 | Search strategy and selection

This meta-analysis was performed according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
guidelines.'* An ethical/institutional review board (IRB) approval for
our systemic review and meta-analysis was not required as we
retrieved and synthesized data from already published studies. Online
databases such as PubMed, Clinicaltrials.gov, Google Scholar, and
Cochrane CENTRAL were systematically searched from inception to
June 20, 2023. No restrictions on date, language, or publication type
were applied. The following combinations of MeSH terms were used

using the Boolean Logic:

n o« » o«

“Pulmonary vein isolation,” “posterior wall isolation,” “cryobal-

»u

loon ablation,” “atrial fibrillation.”. Previously published meta-analyses

on this topic were also cross-checked.

2.2 | Inclusion criterion

We incorporated studies that compared PVI alone to a combination
of PVI and PWI in a group of patients aged 18 years or older who
were undergoing catheter ablation for either persistent AF (continu-
ous AF for more than 7 days), long-standing persistent AF
(continuous AF for over 12 months), or PAF.

2.3 | Exclusion criterion

Patients <18 years, patients with any history of AF ablation or cardiac
surgery, congenital heart disease, left ventricular ejection fraction
<40%, cardiomyopathy, or cerebral ischemic events were excluded.

2.4 | Data extraction and quality assessment

The retrieved articles were initially reviewed by two independent
reviewers (SJ and AD). They screened titles and abstracts and
removed the duplicates using the EndNote X9 software. The
extracted data were further verified by the reviewers. The third
investigator (MM) was then consulted to address any discrepancies
concerning the evaluation of studies. The study design, baseline
characteristics, and various outcomes were extracted. For the quality
assessment of the included randomized control trials (RCTs),*213 the
Revised Cochrane Risk of Bias tool (ROB-2) was used. The modified
Newcastle Ottawa scale was used for quality assessment of the

remaining non-randomized trials.*#-¢

2.5 | Interventions

Operators performed PVI under fluoroscopic guidance by advancing
an inflated cryoballoon (CB) catheter (Medtronic Inc.) to each PV
antrum and freezing the tissue.

PWI was performed by delivery of at least two cryo-balloon
freezes applied to each quadrant of the LA posterior wall (LAPW)
under fluoroscopic guidance. This was accomplished by clocking/
counter clocking of the sheath and balloon catheter after
positioning the cryo-balloon in the individual PV supported by
pushing in the Achieve catheter (Medtronic Inc.) to apply
pressure to the LAPW. All the included studies employed box
lesion sets for ablation of LAPW which involved creation of
overlapping CBA forming a roof line connecting the superior
aspect of PVs and a lower line connecting the inferior aspect of
PVs. The cryo-balloon position was monitored on intracardiac
ultrasound. Postablation 3-dimensional (3D) voltage maps were

created after each procedure.

2.6 | Study definitions and end points
The primary outcome of interest was the recurrence of AF after
the 90-day blanking period. Recurrence of any type of atrial
tachyarrhythmia was defined as >30s on any cardiac rhythm
recording following the specified blanking period after the index
CBA procedure.

Secondary outcomes included recurrence of all atrial arrhythmias
(AF, atrial flutter, and atrial tachycardia), total ablation time, and

adverse events.
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2.7 | Statistical analysis

We used the Review Manager (RevMan) computer program, version
5.4, to perform statistical analysis. A random effects model with
Mantel-Haenszel weighting was then used to analyze our primary
and secondary endpoints. The outcomes were reported as risk ratios
(RR) and mean difference (MD) with a 95% confidence interval (Cl).
For assessment of study heterogeneity, the Higgins-I-squared (I?)
model was used with values <25%, 25%-50%, 50%-75%, and >75%
corresponding to no, low, moderate, and high degrees of heteroge-
neity, respectively.!” A p value of <.05 was considered statistically
significant. The publication bias was depicted graphically using funnel
plots (Figure S1).

3 | RESULTS

3.1 | Literature search

The preliminary literature search yielded 30 524 of which 30012 were
screened for title and abstract. Consequently 3389 were assessed for
eligibility and full text screening, which led to the inclusion of 5 studies
with a total of 1000 participants.*?~1¢ The PRISMA flow chart is shown
in Figure 1. The search strategy and the quality assessment of included

studies is summarized in the Table S1.

3.2 | Study characteristics

These trials randomly assigned 483 patients to the PVI group and 517
to the PVI+ PWI group. The follow-up period ranged from 12 to 60
months. The baseline demographics, characteristics, and comorbid-
ities are summarized in Table 1. The average age was 67 years in the
PVI group, as compared to 66 years in the PVI+PWI group while
321/483 patients were male in the PVI group and 339/517 patients
were male in the PVI+ PWI group. Out of total study population 466
patients had persistent AF (continuous AF for >7 days), 134 patients
had long-standing persistent AF (continuous AF for >12 months), and
180 patients had PAF. Out of five studies that we included in our
meta-analysis, two were randomized controlled trials?*® while the
other three studies were non-randomized trials,’*"'® CBA was
performed in both the PVI and PVI+PWI groups with adjunct
touch-up radiofrequency ablation (RFA) performed in three of the

five studies.?>1516

3.3 | Results of meta-analysis

3.3.1 | Recurrence of all atrial arrhythmias

12,13,15,16

Four out of five studies reported recurrence of atrial

arrhythmias (AF, atrial flutter, and atrial tachycardia). Recurrence
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occurred in 149 of 485 (31%) patients who underwent PVI+ PWI and
229 of 432 patients (53%) who underwent PVI alone. Our meta-
analysis revealed that the PVI+PWI group was associated with a
significantly lower recurrence of atrial arrhythmias as compared to
the PVI group (RR: 0.58; 95% Cl: 0.49-0.68, p <.00001) (Figure 2). In
other words, there was a 42% reduction in the recurrence risk of any
type of atrial arrhythmia in the PVI+ PWI group with 0% heteroge-

neity among studies 1% = 0%.

Subgroup analysis

On subgroup analysis, patients with persistent and/or long-standing
persistent AF showed significant reduction in the recurrence of all
atrial arrhythmias in PVI+PWI group as compared to PVI alone
(RR: 0.57; 95% CI: 0.47-0.70, p <.00001) (Figure 2). Patients with
PAF also showed significant reduction in recurrence of all atrial
arrythmias in PVI+PWI group vs PVI alone (RR: 0.59; 95% Cl:
0.45-0.77, p <.0001) (Figure 2).

3.3.2 | Recurrence of AF

All five studies*? ¢ reported AF recurrences. Recurrence occurred in
105 of 515 patients (20%) who were undergoing PVI+PWI while
190 of 482 patients (39%) undergoing PVI alone. Our meta-analysis
revealed a significant reduction in AF recurrences in PVI+PWI arm
when compared to the PVI arm (RR: 0.51; 95% Cl: 0.42-0.63,
p <.00001) (Figure 2), or a 49% reduction in the risk of AF recurrence
with 0% heterogeneity among studies, I = 0%.

Subgroup analysis

On subgroup analysis, patients with persistent and/or long-standing
persistent AF had significant reduction in recurrence of AF in the
PVI+PWI group as compared to PVI alone (RR: 0.48; 95% ClI:
0.36-0.64, p <.00001) (Figure 2). Similarly, patients with PAF showed
significant reduction in recurrence of AF in the PVI+PWI group vs
PVI alone (RR: 0.56; 95% Cl: 0.41-0.76, p =.0002) (Figure 2).

3.3.3 | Adverse events

Four out of five studies!?131516

reported adverse events. Our meta-
analyses did not find any significant difference in adverse events
between both groups (RR: 0.90; 95% Cl: 0.44-1.86; p = .78) (Figure 2)

with no heterogeneity among studies, I? = 0.

Subgroup analysis

Patients with persistent and/or long-standing persistent AF did not
show any difference in adverse events between both groups (RR:
1.05; 95% Cl: 0.43-2.56, p=.91), however, patients with PAF
showed a non-significant reduction of adverse events in PVI+ PWI
group as compared to PVI alone (RR: 0.67; 95% CI: 0.19-2.32,
p =.52) (Figure 2).
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Identification of studies via databases and registers

Records identified from:
Databases:

PubMed (528)
Cochrane Central (26804)
ClinicalTrials.gov (42)
Google Scholar (3150)
(n=30,524)

Identification

A

Records screened

(n = 30,012)

Reports sought for retrieval

(n = 3,482)
‘

Screening

Reports assessed for eligibility
(n=3,389)

Studies included in review
(n=5)

Included

Records removed before
screening:
Duplicate records removed
(n=512)

Records excluded
(n = 26,530)

Reports not retrieved
(n=93)

Reports excluded:
(n = 3,384)

FIGURE 1 PRISMA flow diagram of study search and selection. PRISMA, preferred reporting items for systematic reviews and meta-analyses.

3.3.4 | Total ablation time

12131516 raported total ablation time. Our

Four out of five studies
meta-analysis showed significantly decreased ablation time required
to achieve PVI alone as compared to PVl + PWI (MD: 21.75; 95% Cl:
11.13-32.37, p<.0001) with high heterogeneity among studies,

1% = 99% (Figure 2).

Subgroup analysis
In patients with persistent and/or long-standing persistent AF,
subgroup analysis showed a significant reduction in ablation time in

PVI group as compared to the PVI+PWI group (MD: 22.67; 95%
Cl: 7.61-37.73, p <.003). In patients with PAF results were similar
(MD: 19.00; 95% CI: 16.70-21.30, p <.00001) (Figure 2).

4 | DISCUSSION

The addition of PWI to PVI resulted in a considerably higher chance
of freedom from AF and all atrial arrhythmias over a follow-up
ranging from 12 to 60 months compared to PVI alone in patients with
symptomatic persistent/paroxysmal AF who were referred for CBA.
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(Continued)

TABLE 1

Studies

Aryana (2020) Aryana (2023) Bisignani (2020) Ahn (2021)

Aryana (2018)

Variable

Freedom from atrial fibrillation, Atrial fibrillation recurrence, atrial Freedom from atrial fibrillation, Recurrence of Atrial fibrillation Recurrence of atrial fibrillation,

Main outcome

recurrence of all
tachyarrthmias

freedom from atrial flutter,
freedom from all atrial

flutters/tachycardias
arrythmias

freedom from atrial flutter,
freedom from all atrial

arrhythmias

recurrence, all atrial

arrhythmias recurrence

PVI + PWI was superior to long-term follow-up 3 years or PVI+ PWI does not seem to PVI + PWI was superior to

PVI + PWI was superior to

Results

PVI only.

improve an outcome compared

with PVI-only strategy

more shows PVI+PWI with

improved outcomes

PVI only.

PVI only.

Abbreviations: AF, atrial fibrillation; PVI, pulmonary vein isolation; PWI, posterior wall isolation.

Furthermore, PWI was not associated with increased adverse events
when compared to PVI alone, while total ablation time was
significantly longer in the PWI+PVI group as compared to PVI
group with a mean of 45.7 =11 min and 23.9 + 7 min, respectively.
These results are remarkable considering that a recently published
RCT in patients with persistent AF using RF ablation did not show any
significant difference in freedom from atrial arrhythmias with adjunct
PWI as compared to PVI alone.’® This can be explained by the fact
that LAPW isolation achieved by RF and by cryoballoon may not
share the same pathological or pathophysiological consequence as
the created lesion sets are different.

To our knowledge, this is the first meta-analysis that has
compared patients with AF undergoing PVI to PVI + PWI using CBA
exclusively. Previous meta-analyses®2° also compared PVI with
PVI+PWI, but they included studies that used RFA, whereas our
meta-analysis explores the outcomes of only CBA in patients with
persistent and/or paroxysmal AF.

The front section of the LA wall yields the majority of LA contractility,
while the PW appears to play a rather minor role. Hence, LA PWI does
not result in a substantial loss in atrial mechanical function.?*

The LAPW and the PV share the same embryological origin in
which the primitive mesodermal PV develops four different branches,
and thus, the LAPW and PV exhibit similar histology.? The LAPW is a
complicated structure made up of many layers of muscle bundles
with varying wall thicknesses.??22 In comparison to other sections of
the LA, the LAPW frequently gives rise to rotors and spontaneous
triggers.2*2°> The LAPW and septum are the most common locations
of structural atrial remodeling seen in AF.2¢ Consequently, the LAPW
similar to the PVs may be a relevant contributor to arrhythmogenesis.
When compared to other LA sites, the LAPW has more frequent
delayed afterdepolarizations, greater late sodium currents, but
relatively small inward rectifier potassium currents, higher intra-
cellular calcium transients, and sarcoplasmic reticulum calcium
storage, and greater protein expression of the ryanodine receptor.?*

Among individuals undergoing surgical ablation for AF, the
routine inclusion of PWI with PVI has been shown to favorably
impact the long-term procedural success.?” Furthermore, wide area
circumferential PV isolation often leaves a narrow PW channel that
may be a viable reentry substrate. Fibrosis of the PW, may account
for slow conduction and functional reentry.2® “Debulking” the left
atrium by PWI may diminish critical mass required to sustain AF,%’
and the PW's epicardial fat pads containing ganglionic plex can be
modified by ablation.?° The DECAAF multicenter prospective study
demonstrated that among patients with AF undergoing catheter
ablation, atrial fibrosis estimated by delayed enhancement MRI was
independently associated with the likelihood of recurrent arrhyth-
mia.>! However the DECAAF Il trial did not demonstrate any
incremental benefit of additional MRI-guided scar ablation when
compared to conventional ablation in patients undergoing PVI.32

A meta-analysis from 2022 found no difference in outcomes
between PVI+PWI and PVI alone in patients with PAF.3® The
discrepancy of this observation can be attributed to the small sample
size and the inclusion of different ablation techniques in the analyzed
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(A) Recurrence of all atrial arrhythmias

PVI+PWI PVI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.2.1 Persistent AF
Ahn J-2021 12 50 23 50 7.7% 0.52[0.29,0.93] —
Aryana A-2018 67 222 91 168 43.2% 0.56 [0.44,0.71) L
Aryana A-2020 18 53 27 54 121% 0.68(0.43,1.08) ==
Subtotal (95% CI) 325 272 63.1% 0.57 [0.47,0.70] &
Total events 97 141

Heterogeneity: Tau*= 0.00, Chi*=0.68,df=2 (P=0.71), F= 0%
Test for overall effect. Z=5.39 (P < 0.00001)

3.2.2 Paroxysmal AF

Aryana A-2023 52 160 88 160 36.9% 0.59(0.45,0.77) -
Subtotal (95% Cl) 160 160 36.9% 0.59 [0.45,0.77] &
Total events 52 88
Heterogeneity: Not applicable
Test for overall effect: Z=3.91 (P < 0.0001)
Total (95% CI) 485 432 100.0% 0.58 [0.49, 0.68] 4
Total events 149 229
Heterogeneity: Tau®= 0.00; Chi*=0.70, df= 3 (P=0.87); F= 0% 50 0 051 150 100’
Testfor overall effect. Z=6.66 (P < 0.00001) ' Favouré [PVI+PWI] Favours [PVI]
Testfor subgroup differences: Chi*=0.03,df=1 (P=087), *=0%
(B) Recurrence of Atrial Fibrillation
PVI+PWI PVI Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
3.1.1 Persistent AF
Ahn J-2021 5 50 19 50 5.0% 0.26[0.11,0.65)
Aryana A-2018 44 222 68 168 39.2% 0.48[0.35, 0.68) -
Aryana A-2020 14 53 25 54 14.3% 0.57[0.33,0.97) —=
Subtotal (95% CI) 325 272 58.5% 0.48 [0.36, 0.64] 0
Total events 63 12
Heterogeneity: Tau*= 0.01; Chi*= 215, df=2 (P=0.34); F=7%
Test for overall effect: Z=5.08 (P < 0.00001)
3.1.2 Paroxysmal AF
Aryana A-2023 39 180 72 160 39.1% 054[0.38,0.75) -
Bisignani-2020 3 30 6 50 2.4% 0.83(0.22, 3.09) e
Subtotal (95% CI) 190 210 41.5% 0.56 [0.41, 0.76] 0
Total events 42 78
Heterogeneity: Tau®*= 0.00; Chi*=0.39,df=1 (P=0.53), F=0%
Test for overall effect: Z= 3.69 (P = 0.0002)
Total (95% CI) 515 482 100.0% 0.51[0.42, 0.63] €
Total events 105 190
Heterogeneity: Tau®= 0.00; Chi*= 2.98, df= 4 (P= 0.56); F= 0% ?0 0 051 1*0 100’
Test for overall effect. Z=6.52 (P < 0.00001) ’ Favour;s [PVI+PWI| Favours [PVI)

Test for subaroup differences: Chi*=0.45, df=1 (P=0.50), F= 0%

FIGURE 2 Forest plots comparing patients with persistent/paroxysmal atrial fibrillation who underwent PWI + PVI versus PVI. (A)
Recurrence of all atrial arrhythmias. (B) Recurrence of atrial fibrillation. (C) Total ablation time. (D) Adverse events. AF, atrial fibrillation;
Cl, confidence interval; PVI, pulmonary vein isolation; PWI, posterior wall isolation.
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(C) Total Ablation Time

PVI+PWI PVI Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
2.3.1 Persistent AF
Ahn J-2021 388 51 50 258 31 50 254% 13.00(11.35,14.65] "
Aryana A-2018 51 13 222 18 2 168 254% 33.00(31.26, 34.74) -
Aryana A-2020 51 15 55 29 14 55 24.0% 2200(16.58, 27.42) -
Subtotal (95% CI) 327 273  74.7% 22,67 [7.61,37.73) ‘
Heterogeneity: Tau®= 174.15; Chi®= 267.15, df= 2 (P < 0.00001), F=99%
Test for overall effect: Z= 2.95 (P = 0.003)
2.3.2 Paroxysmal AF
Aryana A-2023 42 11 160 23 10 160 253% 19.00(16.70,21.30) b
Subtotal (95% CI) 160 160 25.3% 19.00[16.70, 21.30] 4
Heterogeneity: Not applicahle
Test for overall effect: Z=16.17 (P < 0.00001)
Total (95% Cl) 487 433 100.0% 21.75[11.13,32.37] B
Heterogeneity: Tau==1 114.82; Chi*= 274.16, df= 3 (P < 0.00001); F=99% =_1 00 -.‘:,0 : 510 100’
Test for overall effect: Z= 4,01 (P < 0.0001) Favours [PVI+PWI| Favours [PVI]
Test for subaroup differences: Chi*=0.22,df=1 (P=0.64). F=0%

(D) Adverse Events

PVI+PWI PVI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Persistent AF
Ahn J-2021 1 50 2 50 83% 0.50 [0.05, 5.34]
Aryana A-2018 7 222 4 168 355% 1.32[0.39, 4.45] —T—
Aryana A-2020 3 55 3 55 216% 1.00[0.21, 4.74) B EE—
Subtotal (95% Cl) 327 273 66.4% 1.05[0.43, 2.56] -
Total events 11 9
Heterogeneity: Tau*= 0.00; Chi*= 052, df=2 (P=0.77); F=0%
Test for overall effect Z=012(P=091)
1.5.2 Paroxysmal AF
Aryana A-2023 4 160 6 160 336% 0.67[0.19,2.32) — -
Subtotal (95% CI) 160 160 33.6% 0.67 [0.19, 2.32] i R
Total events 4 6
Heterogeneity. Not applicable
Test for overall effect. Z= 0.64 (P=052)
Total (95% CI) 487 433 100.0% 0.90 [0.44, 1.86] <
Total events 15 15
Heterogeneity: Tau®= 0.00; Chi*= 0.87, df= 3 (P = 0.83); F= 0% 50.01 0f1 1*0 1004

Test for overall effect. Z=0.27 (P=0.78)
Test for subaroup differences: Chi*=0.35,df=1 (P = 0.56), F= 0%

FIGURE 2 (Continued)

studies. Only one study employed CBA for PW ablation, while the
remaining two studies utilized RFA. A subgroup analysis focusing
solely on the studies employing CBA for PW ablation demonstrated a
significant reduction in the recurrence of AF. Hence, the authors
propose that the addition of PWI to PVI can confer benefits not only
to patients with persistent AF but also to those with PAF. We need
randomized controlled clinical trials focusing especially on patients
with PAF. It is important to highlight that the frequency of arrhythmia
recurrences in patients with PAF is generally lower compared to
those with persistent AF. Further, recurrences following catheter

Favours [PVI+PWI] Favours [PVI]

ablation are more likely to be asymptomatic. Hence, in the absence of
larger sample sizes, longer follow-up durations, and more sensitive
surveillance methods, a significant difference between these two
ablation strategies in this patient population could potentially go
unnoticed.'>** This could explain the findings reported by Bisignani
et al.,** as their study had a relatively short follow-up period of only
12 months, which might account for the lack of observed difference
between PVI+PWI and PVI alone. The fact that PV and PW share
similar embryologic origin and complex anatomy may support an
ablation approach targeting both, PW and the PV segments.®
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Depending on the operator's choice and expertise, different
techniques of PWI can be utilized using either radiofrequency or cryo
energy. lsolation can be accomplished via a “box lesion set,”
connecting the superior and inferior PV lesion sets with a roof and
a low posterior line. A single ring has also been described that
employs a single circle to include the PVs and the PW. Another
technique is to eliminate all viable atrial potentials on the PW with RF
ablation. A potential explanation why PWI with RF ablation may not
result in improved clinical outcomes may be that RF ablation in the
area of the PW at altered energy settings may frequently result in
incomplete lesion sets as a result of insufficient lesion debt resulting
in recovery of conduction in deeper epicardial layers of the PW
and LA roof.

Thorough PWI isolation is associated with longer procedure
times. Another drawback of PWI increases the possibility of
complications, such as an atrio-esophageal (AE) fistula which appear
to be more common using RFA.1° Operators have tried to decrease
the risk of AE fistula by esophageal temperature monitoring,
employing high power short duration ablation, altered irrigation
settings and rigorous contact monitoring, as well as esophageal
deflection.

Advantages of CBA of the PW may be a lower risk of esophageal
injury and the creation of a more homogenous lesion set. Luminal
esophageal temperature monitoring was done in 2 of the 3 included
studies.2®1¢ A trade of is the higher risk of phrenic nerve palsy. High
output right atrial phrenic nerve stimulation (>10mA) from the
superior vena cava was performed in all three studies to avoid
phrenic nerve injury.*>*%¢ Our meta-analysis found no evidence of a
greater risk of complications with adjunctive PWI compared to PVI

alone, including AE fistula.

5 | LIMITATIONS

First, the included studies had different study protocols, including
both randomized and non-randomized trials. Second, the precise
techniques of CBA for PVI and PWI might differ between different
operators, while three of our studies used adjunct RFA, which might
explain the high heterogeneity found in total ablation time. Third, our
sample size is too small to compare rare events such as AE fistula.
Fourth, there were only two studies that met the inclusion criterion
which solely focused on patients with paroxysmal AF, leading to a
limited sample size for this particular group. Therefore, randomized

controlled trials with larger patient populations are needed.

6 | CONCLUSION

Adjunctive PWI using CBA significantly reduces the recurrence rates
of atrial tachy-arrhythmias, including AF, in patients with persistent
and paroxysmal AF without significantly increasing the risk of adverse
events. In contrary, a recently published RCT of PWI using RF
ablation did not demonstrate improved outcomes.
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