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Abstract

Background: This study compares outcomes of patients with preoperative atrial fibrillation (AF)
undergoing coronary artery bypass grafting (CABG) with or without concomitant AF ablation in a
nationally representative Medicare cohort.

Objectives: This study examined early and late outcomes in CABG patients with a preoperative
history of AF to determine the correlation between surgical AF ablation to mortality and stroke or
systemic embolization.

Methods: In the Medicare-linked Society of Thoracic Surgeons (STS) database, 361,138 patients
underwent isolated CABG from 2006 to 2013; 34,600 (9.6%) had preoperative AF; 10,541
(30.5%) were treated with surgical ablation (Ablation) and 23,059 were not (No Ablation).
Propensity score matching was performed using a hierarchical mixed model. Long-term survival
was summarized using Kaplan-Meier curves and Cox regression models with robust variance
estimation. The stroke or systemic embolization incidence was modeled using the Fine-Gray
model. Median follow-up was 4 years.

Results: Long term mortality in propensity score matched CABG patients (mean age 74, STS
risk score 2.25) receiving Ablation versus No Ablation was similar (log-rank p=0.30). Stroke

or systemic embolization occurred in 2.2% vs 2.1% at 30-days and 9.9% vs 12.0% at 5-years
(Gray’s p=0.0091). Landmark analysis from 2 to 5 years showed lower mortality (hazard ratio
0.89, confidence interval 0.82-0.97; p=0.0358) and lower risk of stroke or systemic embolization
(hazard ratio 0.73, confidence interval 0.61-0.87; p=0.0006) in the Ablation group.

Conclusion: Concomitant Ablation in CABG patients with preoperative AF is associated with
lower stroke or systemic embolization and mortality in patients who survive more than 2 years.
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The Medicare-linked Society of Thoracic Surgeons database was queried for patients undergoing
isolated CABG from 2006—2013 and 34,600 out of 361,138 patients (9%) had preoperative AF.
The Cox Maze IV maze lesion set is shown. However, detailed lesion set information was not
available in our study. A comparison was made of 10, 541 patients who had AF treated at the
time of CABG, to the 23, 059 who did not. Propensity score matching was used to balance the
groups. Endpoints of Stroke or systemic embolization and Mortality were analyzed. Landmark
analysis from 2 to 5 years showed lower mortality (hazard ratio 0.89, confidence interval 0.82—
0.97; p=0.0358) and lower risk of stroke or systemic embolization (hazard ratio 0.73, confidence
interval 0.61-0.87; p=0.0006) in the surgical ablation group.

Introduction

The incidence of preoperative atrial fibrillation (AF) in patients undergoing coronary artery
bypass grafting (CABG) ranges from 5 to 10%.1: 2 Preoperative AF is an independent risk
factor for worse perioperative outcomes and decreased long-term survival in patients who
undergo CABG when compared to patients without pre-operative AF.2 A national database
study confirmed that preoperative AF is associated with worse long-term survival, and
higher risk of stroke or systemic embolization after CABG.1

While AF ablation during CABG in patients with preoperative AF has been associated

with higher freedom from AF,3-5 single-center studies have shown improvement in clinical
outcomes after AF ablation during other cardiac surgery®-19 but few in a dedicated CABG
cohort.3 In this study, we sought to examine early and late outcomes in CABG patients with
a preoperative history of AF to determine the association between surgical AF ablation and
mortality and stroke or systemic embolization.

Methods

Data were obtained from the Society of Thoracic Surgeons (STS) Adult Cardiac Surgery
Database (versions 2.52, 2.61, 2.73) on patients who were discharged between January 1,
2006-December 31, 2013 and could be linked to Centers for Medicare & Medicaid Services
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(CMS) data using a validated deterministic matching algorithm.1 Medicare recipients age
>65 years old, with preoperative AF, undergoing isolated CABG as a first cardiac surgery
were included in this study. After exclusions, the study population consisted of 34,600
patients with preoperative AF: 24,059 (69.5%) in the no surgical ablation (No Ablation)
group and 10,541 (30.5%) in the Ablation group (Figure 1).

The primary outcome was all-cause mortality after CABG using STS registry data for
in-hospital deaths and the linked Medicare Denominator File for post-discharge deaths.12
The secondary outcomes were stroke or systemic embolization (stroke, hemorrhagic stroke,
transient ischemic attack, or systemic arterial embolism)13 and in-hospital major morbidity.

Incident stroke or systemic embolization was defined by using STS registry data to account
for in-hospital strokes and Medicare Part A data to identify subsequent re-hospitalizations
with stroke or systemic embolization as a primary diagnosis (International Classification of
Diseases, 91" Revision codes: 433.1, 434.x1, 430, 431, 432.0, 432.1, 432.9, 444 X, 435.X).

In-hospital major morbidity, a previously defined compositel4 19, referred to any of the
following post-procedure complications: permanent stroke, new cases of renal failure,
prolonged ventilation (ventilation longer than 24 hours after surgery), reoperation for cardiac
reasons (graft dysfunction, bleeding, valve dysfunction or other) and deep sternal wound
infection.

Statistical analysis

Patients treated in a given hospital share some commonalities inherent to that hospital
(compared to patients treated elsewhere) that may influence how they were treated and

thus impact their outcomes above and beyond the effects of treatment itself. Therefore,
propensity scores (PS) for surgical ablation were determined using a hierarchical mixed
model that includes both patient and hospital characteristics as well as a random intercept
(with hospitals as random effects) to holistically capture and control for any confounding
due to inherent hospital-related commonalities. Patient variables were based in the validated
ASCERT model 16 for predictors of long-term mortality after CABG (see list, Table 1). We
also included region (Northeast, West, South, Midwest), hospital teaching status, hospital
average annual volume of CABG in patients 65 and older and preoperative medications:
aspirin, beta-blockers, angiotensin-converting enzyme inhibitors, statins, and anticoagulants.
Consistent with the validated STS risk models!®, missing values (less than 3%) were
imputed with relevant groups-specific medians for continuous variables and most common
category for categorical ones.

A one-to-one optimal matching algorithm was used to obtain a matched sample to overcome
differences in potential confounders between the two study groups. To assess balance, we
compared the distribution of baseline characteristics before and after matching. Absolute
values of standardized mean differences of less than 10% suggest adequate balance.1”
Before matching, the standardized differences ranged between —23 and 14, while in the
matched sample, they ranged between —1.7 and 2.4, which indicates that balance was
achieved after matching (Figure 2). Since “use” versus “non-use’ of ablation could be
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influenced by unmeasured confounders that cannot be adjusted for using registry variables,
we tested the association between ablation and the falsification endpoint of fracture. In
addition, to account for possible residual confounding, we use multivariate COX-regression
analysis in the matched sample (same covariates as ASCERT model) (16) for long-term
outcomes. Results were virtually the same as univariate COX model (Supplemental Table
1). A null association between the exposure (Ablation) and a falsification suggested balance
among unmeasured confounders.

The study groups were summarized before and after matching using medians and
interquartile ranges (25t and 75! percentiles) for continuous variables and frequency
counts and percentages for categorical variables and in-hospital outcomes. Differences in
distributions between groups were evaluated with Wilcoxon and Pearson chi-square tests
respectively.

For in-hospital outcomes, we computed odds ratios and 95% confidence intervals (CI) for
the overall and matched sample using generalized estimated equations logistic regression to
account for hospital clustering of patients.

Time-to-event analysis was used to compare long-term survival and stroke or systemic
embolization occurrence by group. For survival, patient follow-up was censored at the

end of study period (January 1%, 2014). Product-limit Kaplan Meier (KM) survival and
failure estimates were computed for each group in the unmatched and matched samples
and compared via log-rank tests. Cox proportional hazard regression models were used

to compute hazard ratios for Ablation vs. No Ablation in both samples. Because patients
from a given hospital share commonalities compared to patients from different hospitals,
we used a robust sandwich variance estimation to account for hospital clustering of patients
and computed 95% confidence intervals accordingly. The proportional hazard assumption
was tested using log-log survival plots (log(-log) survival versus log-time) and interactions
between study groups and log-time. While the assumption was met in the overall sample,
both methods suggested a marginal violation of the assumption in the matched sample, with
curves crossing two years after surgery and a statistically significant interaction with time
(p-value=0.01). Given these results, HRs were computed in the unmatched and matched
samples for the overall follow-up period, but we also performed a landmark analysis at 2
years to explore earlier vs. later effects of surgical ablation in survival. Both, KM survival
curves and HRs were computed for each period.

For stroke or systemic embolization and the falsification endpoint of fracture, death

was considered a competing risk. Follow-up was censored at death date, end of fee-for-
service date or end of study period, whichever came first. Date for in-hospital strokes
post-procedure was not available and surgery date was assigned as the event date (23%

of all strokes). For regression analysis, the Fine and Gray method was used to calculate

the sub-distribution hazard ratios. The proportional hazards assumption (accounting for
competing risk of death) was tested by plotting Schoenfeld residuals!® 19 for each treatment
group versus log-time and also with interaction terms between study groups and log-time in
regression models. Results suggested a violation of the assumption in the matched sample
(p-value for interaction with log-time in the matched sample was 0.0064 for stroke or
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systemic embolization). Therefore, a landmark analysis at 2 years was performed and CIF
curves and sub-distribution HRs were computed for each period.

A p-value of <0.05 was considered statistically significant for all tests. All tests were
2-sided. Analyses were performed using SAS (version 9.4, SAS Institute, Cary, NC).

Patient and Operative characteristics

Compared to patients treated with Ablation, patients in the No Ablation group were older,
had a higher incidence of renal failure (glomerular filtration rate < 30 or dialysis), diabetes,
chronic lung disease, lower ejection fraction and New York Heart Association Class 1V;
incidence of dyslipidemia and hypertension was similar. After PS-matching, the groups were
statistically similar except for fewer myocardial infarctions in the Ablation group (40.4%)
compared to No Ablation group (41.7%) (Table 1). Mean cardiopulmonary bypass time was
longer in the Ablation group (113 + 43 minutes vs 95 minutes + 36 minutes, p<0.0001) for
the unmatched and matched groups. There was no data available on the ablation lesion sets
or management of the left atrial appendage (LAA).

Perioperative results

In the unmatched analysis, in-hospital outcomes were not statistically different. In the
matched analysis, patients in the SA group had greater in-hospital mortality, prolonged
ventilation and new renal failure compared to the No Ablation group. Sub-analysis of

the operative mortality showed that patients with higher CHA,DS,-VASc (Congestive
heart failure, Hypertension, Age =75, Diabetes, Stroke, VAScular disease, Age 65-74, Sex
category) scores revealed higher operative mortality in patients with a CHA,DS,-VASC
score of 7-9, and the lowest operative mortality in the Ablation group with a CHA,DS,-
VASc score of 1-3 (Table 2).

Long-term results — Mortality and Stroke or systemic embolization

In the unmatched analysis, the 1-year overall Kaplan-Meier failure estimates (mortality
incidence) was 10.8% (CI1 10.2 to 11.4) in the Ablation group compared to 13.3% (CI 12.9
t013.8) in the No Ablation group. The 5-year overall mortality was 29.9% (CI 28.8 to 31.0)
in the Ablation group compared to 37.1% (CI 36.3 to 37.8) in the No Ablation group. The
hazard ratio for mortality (Figure 3A) was 0.78 (95% ClI, 0.74 to 0.82). The 1-year CIF for
stroke or systemic embolization was 3.7% (CI 3.4 to 4.2) in the Ablation group compared

t0 4.4% (Cl 4.1 to 4.7) in the No Ablation group. The 5-year overall stroke or systemic
embolization (Figure 4A) was 8.8% (CI 8.2 to 9.5) in the Ablation group compared to 10.7%
(C110.2 to 11.2) in the No Ablation group. The HR was 0.84 (95% CI 0.77, 0.91).

After PS-matching, the 1-year overall mortality incidence was 11.1% (CI 10.5 to 11.7) in the
Ablation group compared to 10.6% (CI 10.0 to11.3) in the No Ablation group. The 5-year
overall mortality was 30.2% (CI 29.1 to 31.4) in the Ablation group compared to 31.7%
(C130.6 to 32.9) in the No Ablation group, log-rank p= 0.303 (Figure 3B). The 1-year

CIF for stroke or systemic embolization was 3.8% (CI 3.4 to 4.2%) in the Ablation group
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compared to 3.9% (3.5 to 4.3%) in the No Ablation group. The 5-year overall stroke or
systemic embolization was 8.8% (8.1 to 9.5%) in the Ablation group compared to 10.5%
(9.7 to 11.2%) in the No Ablation group, log-rank p=0.0091 (Figure 4B).

2-Year Landmark Analysis — Mortality and Stroke or systemic embolization

After PS-matching, the difference in 2-year mortality was not statistically significant
between Ablation and No Ablation groups (HR 1.00, 95% CI, 0.93 to 1.08; log-rank
p=0.59). Among patients surviving past 2 years, mortality was lower in the Ablation group
(HR 0.89, 95% Cl, 0.82 to 0.97; log-rank p=0.04), Figures 3C and 3D.

Similarly, the difference in 2-year incidence of stroke or systemic embolization was not
statistically significant between Ablation and No Ablation groups (HR 0.96, 95% CI 0.84
to 1.10; Gray’s test p=0.50). Among patients surviving past 2 years, incidence of stroke or
systemic embolization was lower in the Ablation group (HR 0.73, 95% CI 0.61 to 0.87;
Gray’s test p=0.0005), Figures 4C and 4D.

Discussion

This is the largest contemporary study of Ablation in CAB patients compared to those

who had untreated AF. In this study Ablation was associated with a small but statistically
significant higher operative mortality. In sub analysis of these patients, we determined the
highest operative mortality was in the Ablation group with CHA,DS»-VASc scores of 7-9
and the lowest mortality was also in the Ablation group in patients with a CHA,DS,-VASc
score of 1-3. Additionally, perioperative morbidity including prolonged ventilation and new
renal failure was also higher. However, 2-year mortality did not differ by use versus non-use
of Ablation. In patients who survived past 2 years, stroke or systemic embolization and
mortality were lower in the Ablation group (Figure 5).

A previous single-center series demonstrated a reduction in stroke after concomitant surgical
AF ablation during cardiac surgery.20 This current analysis is the first to show a long-term
stroke or systemic embolization was lower after AF ablation in a CABG-only cohort.
Because neither atria are opened routinely in CABG, the addition of AF ablation requires
either omission of endocardial lesions or alteration of the CABG operation to allow for atrial
access required for the Cox-maze procedure.2! While the exact lesion set is unknown in

this dataset (data unavailable until 2014), many patients may have received an incomplete
ablation set of the Cox-maze procedure, causing an underestimation of the efficacy of AF
ablation.

The effect of AF ablation on operative mortality and long-term survival has not been
established in CABG patients. A previous study of Medicare patients with preoperative
AF undergoing CABG showed that the addition of AF ablation was associated with

an increase in 30-day mortality that was not statistically significant (adjusted OR 1.15,
p=0.19).22 However, another study of STS-CMS linked patients with preoperative AF
demonstrated Ablation was associated with lower perioperative mortality 22 but analyzed
patients undergoing multiple cardiac operations including mostly mitral valve surgery. A
similar study, compiling data from seven centers, found improved long-term survival in
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patients with AF who had concomitant Ablation during CABG, valve, or CABG plus valve
procedures.24

Our study found that the HR for AF ablation and mortality was not proportional over time,
and that survival curves crossed at 2 years. Therefore, AF ablation was associated with a
small, statistically significant higher operative mortality, that was mitigated over time and
became equivalent through 2 years, and per the landmark analysis, significantly lower in
patients surviving past 2 years. Moreover, patients with lower CHA2DS2-VASc scores had
lower operative mortality when undergoing AF ablation, which is consistent with previous
reports. On the other hand, patients with high CHA,DS»-VASc scores had lower operative
mortality if AF ablation was performed, suggesting an important risk-benefit consideration.

Guidelines for the treatment of AF recommend concomitant ablation during CABG

(class 1) in whom acceptable perioperative safety is expected.2®> Our study supports the
recommendations that AF ablation should be performed during CABG in most patients
with preoperative AF because after 2 years it is associated with lower stroke and mortality.
Future guideline recommendations should take into account higher risk patients (e.g. very
elderly patients, high CHA,DS»-VASC). Our study also reveals that a many patients did not
get treatment of AF during CABG surgery suggesting underutilization of surgical ablation
of atrial fibrillation. The maze procedure has become less complex with modification of
lesions, application of energy sources like cryothermy and radio-frequency, and devices to
close the LAA.26 Unfortunately, there was no data available on the LAA, although some
variation of LAA closure is typical with AF ablation. Recent data regarding LAA closure in
a population of elderly patients from the STS database showed a lower risk of readmission
for thromboembolism over 3 years in patients who did have surgical occlusion of the
LAA.27 The evolution of these changes are not completely reflected in this current dataset;
continued advancements may further lower the perioperative risks, improve the efficacy of
AF ablation, and reduce AF under treatment.

There has been ongoing study of whether percutaneous coronary intervention and CABG are
equivalent.28 Our data raises an important treatment implication for patients with CAD and
AF. The improved late survival and lower risk of stroke and thromboembolic events shown
in our study should be considered when evaluating CAD patients with concomitant AF and
perhaps tip the treatment strategy toward surgery, especially in younger patients who may
benefit the most.

Study Limitations

The linkage between STS and Medicare database was incomplete and may have led to
unintended bias. We analyzed the unlinked-subjects who could not be linked and found no
significant differences in baseline characteristic with the linked-subjects. This analysis is
most generalizable to patients 65 years or older who are most susceptible to the added risks
associated with extended operating times. Finally, absent from this study (due to lack of
data availability) is the type and duration of preoperative AF (paroxysmal vs persistent), the
AF lesions sets, and LAA management. Incomplete lesion sets of the Cox-maze procedure
potentially lowered the effectiveness of AF ablation, and the omission of surgical LAA
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closure (associated with reduced risk of thromboembolism)?7 both bias results to the null
hypothesis.

In conclusion, AF ablation in CABG patients with preoperative AF is associated with lower
stroke or systemic embolization at 5 years. The small but statistically significant higher
perioperative risk should be considered in patients with vulnerabilities to increased operating
time required for AF ablation. Lower mortality was observed in patients surviving past 2
years. Patients with ablation of AF had a lower operative mortality in the low CHA,DS,-
VASc scores group but higher operative mortality in those with CHA,DS,-VASc scores 7-9
suggesting a risk-benefit consideration for high risk, elderly patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Cl confidence interval

CIF cumulative incidence function

CMS Centers for Medicare and Medicaid Services

HR hazard ratio

KM Kaplan Meier

LAA left atrial appendage

PS propensity score
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Concomitant AF treatment during coronary artery bypass surgery is associated with
fewer stroke and systolic embolic events as well as higher survival in patients who

survive 2 years beyond surgery.

Central Message:

J Thorac Cardiovasc Surg. Author manuscript; available in PMC 2023 April 17.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Chris Malaisrie et al.

Page 12

Perspective Statement:

Treating AF during cardiac surgery is a class | indication in patients with a suitable
perioperative risk. Ablation in CABG patients with preoperative AF is associated with
lower stroke and systemic embolization and mortality in patients who survive 2 years. AF
ablation was associated with a higher operative mortality in patients with a CHA,DS,-
VASc score of 7-9.
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Central Picture:

Surgical ablation of AF in CABG patients is associated with lower mortality at 5 years.

J Thorac Cardiovasc Surg. Author manuscript; available in PMC 2023 April 17.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chris Malaisrie et al.

Exclusions
Non first CV procedure, not isolated CABG

Yes or missing to the following: cardiogenic
shock, Resuscitation, pre-Operative IABP,
Status: emergent/salvage, endocarditis,

Missing for the following: pre-operative
arrhythmia, gender, PCI within 6 hours, Number
of diseased vessels

119,597

CMS unlinked data

207,553

No history of atrial fibrillation

323,918

Page 14

STS Isolated CABG, >65 years old
between 2006-2013

688,466

1

STS Isolated CABG with complete data
and first time surgery

568,869

1

CMS linked data

361,316

\ 4

Included in analysis

Figurel.
Flow diagram of study cohort.

34,600
Preoperative atrial fibrillation Preoperative atrial fibrillation
No surgical ablation Surgical ablation performed
(No SA) (SA)
24,059 10,541
Propensity score matched using ASCERT variables
19,542
No surgical ablation Surgical ablation performed
(No SA) (SA)
9,771 9,771

The STS database was queried for isolated CABG patients between 2006 and 2013.
Exclusions and numbers of patients removed are shown on the left. This resulted in

34,600 patients with preoperative AF who were divided into those with or without surgical
ablation during the CABG procedure. CMS=Centers for Medicare and Medicaid Services,
CABG= coronary artery bypass grafting, CV= cardiovascular, PCl= percutaneous coronary
intervention, STS=Society of Thoracic Surgeons.
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Myocardial infarction 1-21 days before surgery
Region: Northeast

Age

Operative status urgent

Height

Periphereal vascular disease

Region: Midwest

Renal failure, dialysis or GFR < 30
Glomerular filtration rate (GFR)

Gender: female

Left main disease

Chronic lung disease moderate or severe
Hospital academic status

Pre-operative medications: Aspirin

Body mass index

Race: Hispanic

Previous carotid surgery

Congestive heart failure-Class NYHA = IV
Race: Black

Congestive heart failure-Class NYHA < IV
Pre-operative medications: Coumadin
Current smoking

Myocardial infarction 6-24 hr before surgery
Diabetes with insulin control

Region: Sourth

Ejection fraction

Pre-operative medications: Anticoagulants
Carotid stenosis > 75%

Aortic highest mean gradient

Pre-operative medications: Statins
Immunosuppresants

Hospital average annual CABG volume
Number diseased vessels >= 4

Number diseased vessels = 3
Cerebrovascular disease or transient ischemic attack
Region: West

Pre-operative medications: ACE Inhibitors
Myocardial infarction < 6 hr before surgery
Race: Asian

Mitral valve insufficiency moderate or severe
Hypertension

Aortic valve insufficiency moderate or severe
Pre-operative medications: Beta-Blockers
Unstable angina - no prior myocardial infarction
Diabetes with non-insulin control

Tricuspid valve insufficiency moderate or severe

Figure2.

Propensity score match assessment of balance before and after matching.

Page 15

-30

-20

:
E

-10 0

Standardized Difference(%)

20

A one-to-one optimal matching algorithm was used to overcome differences in potential

confounders between the two study groups. We compared the distribution of baseline

characteristics before (black squares) and after matching (triangles). Before matching, the
standardized differences ranged between -23 and 14, while in the matched sample, they

ranged between —1.7 and 2.4, which indicates balance was achieved.
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Log-Rank P-value<0.0001

Log-Rank P-value<0.0001

Log-Rank P-value=0.5856

Log-Rank P-value=0.0358
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A.Overall Follow-Up-UNMATCHED B.Overall Follow-Up-MATCHED
Mortality Mortality
g R
No Ablation
9 - HR=078(95% C1074-0.82] 2 - HR=097(95% C1092:1.03]
Log-Rank P-value<0.0001 Log-Rank P-value=0.3028
o o No Ablation
s Ablation - Ablation
T T T T T T T T T T T T T T
0 1 2 3 4 s 6 o 1 2 3 4 B 6
S
>
2}
o
z
s
I C.Landmark Analysis-UNMATCHED D.Landmark Analysis-MATCHED
s Mortality
8 H 8
H
2 | HR-080[95% CI0.75-085] | HR=0.76 [95% CI 0.71-0.81] 2 | HR=1.02[95% C10.95-1.10] HR=0.92 [95% Cl 0.84-0.99]
H

No Ablation

Ablation

No Ablation

Ablation

Numbers at Risk - Unmatched
No Ablation 24059 18827
Ablation 10541 8176

Figure 3.

15700 12448 9072 6099
6740 5449 4126 2874

Numbers at Risk - Matched
3627 No Ablation 9771 7754
1720 Ablation 9771 7565

Years from Surgery

5 6
6452 5088 3722 2516 1529
6240 5040 3822 2678 1606

Mortality outcomes of patients in 6 year follow up are shown for (A) unadjusted overall data
and (B) adjusted matched data. Mortality risk was similar between groups in the adjusted
group, p= 0.303. Landmark Analysis results for patients surviving past 2 years are shown
for unmatched data in panel (C) and matched data in panel (D). Patients who had surgical
ablation of atrial fibrillation had a lower risk of death, p=0.0358.
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Stroke or Systemic Embolization Risk (%)

A. Overall Follow-Up-UNMATCHED
Stroke or Systemic Embolization

HR=0.84 [95% C1 0.77-0.91]

Gray's P-value<0.0001

No Ablation

Ablation

C.Landmark Analysis-UNMATCHED
Stroke or Systemic Embolization

HR=0.87 [95% C1 0.78-0.97) HR=0.70 [95% CI 0.61-0.81]

Gray's P-value=0.0147 Gray's P-value<0.0001

No Ablation

Ablation

Page 17

B.Overall Follow-Up-MATCHED
Stroke or Systemic Embolization

HR=0.87 [95% C1 0.78-0.97]

Gray's P-value=0.0091

No Ablation

Ablation

D.Landmark Analysis-MATCHED
Stroke or Systemic Embolization

HR=0.96 [95% CI 0.84-1.10] HR=0.73 [95% CI 0.61-0.87]

Gray's P-value=0.4974 Gray's P-value=0.0005

No Ablation

Ablation

|

NAAH
-
>

0 1 3 4 5 6 0 1
Numbers at Risk - Unmatched Numbers at Risk - Matched

No Ablation 24059 16685 13289 10084 7052 4515 2587 No Ablation 9771 6902 5495 4151 2027 1871 1088
Ablation 10541 7281 5760 4497 3277 2208 1275 Ablation 9771 6739 5332 4154 3023 2048 1186

Years from Surgery

Figure4.
Stroke or systemic embolization outcomes of patients in 6 year follow up are shown for

(A) unadjusted overall data and (B) adjusted matched data. Landmark analysis results for
patients surviving beyond 2 years are shown for unmatched data in panel (C) and matched
data in panel (D). Patients who had surgical ablation of atrial fibrillation had a lower risk of
stroke or systemic embolic event, p=0.0005.
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Stroke or Systemic Embolization Risk (%)

Page 18

Preoperative AF in Patients Undergoing CABG

AERARE (REE +

Surgical AF Ablation

Results in lower stroke and mortality in patients surviving beyond 2 years

HAS0.9% [35% £ 0.84-1.20)
Gray's Povalues0.4574

HAs0.73 [B5% C1 0.61-0.87]
Gray's Povalues0.0005

HR=1.02 [#5% C10.95-1.10]
Log-Rank Povalue-0 5856

HRL0.92 [95% O 0.84-0.59]
Log-Rank Povalue-0.0358

Mo Ablation

Mortality Fisk (%)

3
Yoars from Surgory
Humbers a1 Risk

o 6902 5495 51 2827 1871 1088 Mo Ablatien 971 T 5452 5088 w2 El
e 6739 3332 s 023 w8 1188 Anlstion wm 7565 6240 2040 2 E ]

Figureb.
Patients undergoing isolated coronary artery bypass surgery with a history of preoperative

atrial fibrillation (AF) may benefit from concomitant AF ablation. The Cox Maze IV maze
lesion set is shown. However, detailed lesion set information was not available in our study.
While early stroke and mortality were similar, stroke or systemic embolization and mortality
for patients surviving more than 2 years was lower.

J Thorac Cardiovasc Surg. Author manuscript; available in PMC 2023 April 17.

1529
1606



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Chris Malaisrie et al.

Page 19

Video.
Dr. James L. Cox discusses the role of atrial fibrillation ablation during coronary artery

bypass graft surgery.
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