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Abstract 

Stroke is a major adverse event in patients developing atrial fibrillation (AF) after cardiac 

surgery. Surgical left atrial appendage amputation/ligation (LAA-A/L) during off-pump coronary 

artery bypass grafting (OPCAB) is routinely performed in our institution.  

We analyzed 578 consecutive patients (mean age 69 years, male 82%) undergoing OPCAB 

with or without concomitant LAA-A/L from 2011 to 2014 at our institution in a prospective 

observational manner. The safety and efficacy of the concomitant LAA-A/L on preventing early (<30 

days) and overall postoperative stroke were examined. 

A total of 193 patients (33.4%) underwent LAA-A/L, consisting of amputation in 154 and 

ligation in 39 patients (80% and 20% of the cases, respectively). Preoperative characteristics, 

operative time, requirement of blood transfusion, and 30-day mortality were not significantly different 

between those with and without LAA-A/L. The incidences of postoperative AF and early and overall 

stroke were not significantly different between the groups in the analysis based on a total cohort. In 

subanalysis of patients without LAA-A/L, early and overall stroke occurred more frequently in those 

developing postoperative AF than those without AF (2.8% vs. 0%; p=0.005, 6.2% vs. 1.5%; p=0.017, 

respectively), while in patients receiving LAA-A/L, stroke incidences did not differ between those 

with and without AF. Multivariate logistic regression showed postoperative AF without LAA-A/L as 

the only independent positive predictor of overall stroke (OR 3.69, p=0.03).  

Concomitant LAA-A/L with OPCAB can safely prevent postoperative stroke occurrence in 

case patients develop AF, the most common arrhythmia associated with stroke. 
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Introduction 

Atrial fibrillation (AF) is the most common arrhythmia, and its incidence increases with 

aging [1]. Approximately one-quarter of individuals are projected to develop AF in their lifetime [2]. 

AF increases the risk of stroke five-fold, independent of others factors, and it is attributed to 15% to 

20% of all strokes [3]. Patients with paroxysmal AF have a similar risk for stroke and non-cerebral 

embolism compared with patients with sustained AF [4]. Indeed, AF is the most commonly 

encountered arrhythmia after cardiac surgery even in patients undergoing nonvalvular surgery [5-7]. 

Previous studies have indicated that 10% to 65% of patients undergoing cardiac surgery suffered from 

postoperative AF [6,8]. Bassano C et al. recently reported that neurological complications occur in 

patients developing postoperative paroxysmal AF, even in patients undergoing cardiac surgery without 

cardiopulmonary bypass [9]. 

There has been great discussion about whether the left atrial appendage (LAA) closure for 

patients with AF can reduce ischemic stroke [10-13]. In patients with AF, the most common place of 

thrombus is LAA. In valvular AF, 57% of left atrial thrombus occurred in LAA, whereas in 

nonvalvular AF, 90% of thrombi were located inside LAA [14]. It can be emphasized that the LAA 

closure is more effective for stroke prevention in nonvalvular AF. Recently, several transcatheter LAA 

closure devices have been developed to reduce the risk of stroke and obviate the need for long-term 

systemic anticoagulation therapy in patients with nonvalvular AF [15-17]. Implantation of the device 

was successful in more than 90% of cases [18-20]. However, procedure-related adverse events remain 

a problem to be solved; these include procedural complications (4.2%–8.7%), pericardial effusion 

requiring surgery (0.2%–1.6%), pericardial effusion with pericardiocentesis (1.5%–2.4%), 

procedure-related stroke (0.0%–1.1%), and device embolization (0.2%–0.7%) [18-20]. Surgical LAA 

closure as a concomitant procedure is expected to be a safe and logical approach to prevent possible 

AF-related stroke that may occur after cardiac surgery; it is a small additional procedure that does not 

significantly prolong the operative time [21]. However, whether surgical LAA closure can reduce the 

incidence of postoperative stroke still remains controversial [22]. Furthermore, the safety and benefit 
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of adding a surgical LAA procedure without using cardiopulmonary bypass has not yet been 

investigated. In our institution, we have recently performed LAA-amputation/ligation (A/L) in a 

routine manner in patients undergoing off-pump coronary artery bypass grafting (OPCAB). Therefore, 

in the present study, we investigated the efficacy for stroke prevention and the safety of concomitant 

LAA-A/L in patients receiving OPCAB at our institution.  

 

Materials and methods 

 This is a single-center prospective observational study, analyzing a total of 606 consecutive 

patients undergoing coronary artery bypass grafting (CABG) at Juntendo University Hospital (Tokyo, 

Japan) between 2011 and 2014. Patients who had on-pump beating/arrest CABG or required 

conversion to on-pump from OPCAB were excluded from the analysis; scheduled on-pump 

beating/arrest CABG were in 24 patients, and unexpected conversion from OPCAB occurred in 4 

patients (Fig. 1). The remaining patients undergoing OPCAB were investigated. Data collection 

methods for this study were approved by the Institutional Review Board at Juntendo University, and 

written informed consents were obtained from all patients. 

At our institution, concomitant LAA-A/L with OPCAB has been routinely performed mainly 

since March 2013. The procedure was done manually in all patients of this study, and no device was 

used to close the LAA. The LAA is occluded in two manners: (i) amputation or (ii) ligation (Fig. 2) 

[23]. (i) The LAA is resected after tying up a 4-0 polypropylene purse-string suture encircling LAA. 

The stump is reinforced by a running suture going from the knot side to the other side and back again. 

(ii) The LAA is ligated after tying up a 4-0 polypropylene purse-string suture encircling LAA. 

Intraoperative transesophageal echocardiogram is performed to confirm complete closure of the LAA 

without any residual flow to the remaining structure. When we initially started this procedure, we 

applied it to patients requiring cardiopulmonary bypass for the surgery. The indication was later 

expanded to patients undergoing OPCAB. In principle, LAA-amputation is performed; however, in 

cases of unstable preoperative condition, LAA-ligation is adapted. The final decision of whether or 
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not to perform this procedure and which manner to be adapted was made in the operation room based 

on the surgeon’s preference. This may be the limitation of a prospective observational study. Since this 

was an observational study, we neither included nor excluded patients with any particular status. In 

addition, due to the nature of the non-randomized study, we were unable to apply a particular technique 

and/or medications to all patients. 

We compared preoperative patients’ characteristics; peri- and postoperative courses including 

stroke and AF incidences were compared between those with and without concomitant LAA-A/L. In 

addition, factors associated with postoperative stroke were investigated.  

In the present study, the impact of LAA-A/L on early and overall stroke occurrences was 

investigated as a study endpoint. Furthermore, patients were stratified according to the presence or 

absence of postoperative AF, and its association with stroke in addition to LAA-A/L procedure was 

analyzed. Early postoperative stroke was defined as stroke occurring within 30 days postoperatively, 

including transient ischemic attack associated with focal or global neurological deficit that resolves 

within 24 hours. Preoperative and postoperative AF included paroxysmal or persistent AF, as well as 

pacemaker requirements for AF with bradycardia. Hypertension was defined as systolic blood 

pressure of ≥150 mm Hg, diastolic BP of ≥90 mm Hg, or both on more than two separate occasions, 

or status under antihypertensive medications. Dyslipidemia was defined as elevated low-density 

lipoprotein cholesterol levels (≥140 mg/dL) or a medically treated condition. Peripheral arterial 

disease was defined as claudication, carotid occlusion or >50% stenosis, previous or planned 

intervention on the abdominal aorta, limb arteries, or carotids. Diabetes was defined as HbA1c≧6.5%

〔NGSP〕or a status under antidiabetic agents/insulin requirement. Renal dysfunction was defined as 

estimated glomerular filtration rate <60ml/min/1.73m2. Preoperative CHADS2 and CHA2DS2-VASc 

scores were calculated [24], as these scores can predict ischemic stroke even in patients without a history 

of arrhythmia [25]. As a surgical risk assessment, EuroSCORE II was calculated in all patients [26].  

Perioperative information including operative time, requirement of blood transfusion, 

duration of stay in the intensive care unit (ICU), and postoperative hospital stay; 30-day mortality, and 
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re-exploration for bleeding were also compared between patients with and without LAA-A/L 

procedure in order to evaluate the safety of this procedure. 

 Overall stroke was considered as the combination of stroke during the early postoperative 

period and those occurring more than 30 days after the surgery, information about which was 

collected at a clinic visit or through a telephone interview; however, 35 patients (6.1%) were lost to 

follow-up. Mean follow-up was 2.1 ± 1.1 years (median: 2.11; max-min: 0.02-4.14). 

 

 We attempt to restore sinus rhythm in the majority of patients who develop postoperative AF 

by the use of beta-blockers as a first choice, and patients were treated with anticoagulation (heparin) 

within 24 hours of the onset of AF. Additional treatments to convert AF to sinus rhythm are 

antiarrhythmic drugs, including calcium channel blockers and amiodarone, and electrical 

cardioversion. Warfarin or novel oral anticoagulants (OACs) are administered at discharge in patients 

with sustained AF or frequent episodes of paroxysmal AF.  

 

Statistical analysis 

Continuous variables are expressed as mean ± standard deviation (SD) for a normal 

distribution, but median (25 percentile–75 percentile) for a non-normal distribution. Categorical 

variables are presented as proportions. Normality was evaluated for each variable from normal 

distribution plots and histograms. Variables were compared between the groups with Student’s 

unpaired two-tailed t-test. The Mann-Whitney test was performed with median and interquartile 

values when the variables were not normally distributed. Categorical variables were compared using 

the chi-square test. The predictors of early and overall postoperative stroke were analyzed using 

logistic regression analysis. The variables with p value <0.20 in univariate analysis were entered into 

the final multivariate model. Results are presented as odds ratios (ORs) with corresponding 95% 

confidence intervals (CIs). All tests were two-tailed. A p value <0.05 was considered to be statistically 

significant. Statistical analyses were performed using the Statistical Analysis System Software JMP 
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11.0 (SAS Institute Inc. Cary, NC, USA). 

 

Results 

 Among a total of 606 patients who underwent CABG during the study period, 578 patients 

received OPCAB. Concomitant LAA-A/L with OPCAB was performed in 193 patients (33.4%) 

consisting of amputation in 154 and ligation in 39 patients (80% and 20% of the cases, respectively). 

The remaining 385 patients (66.6%) did not receive the LAA-A/L procedure (Isolated OPCAB group) 

(Fig. 1).  

 Table 1 compares the preoperative baseline clinical characteristics and operative information. 

There were more patients with hypertension in the isolated OPCAB group than in the concomitant 

LAA-A/L group. The proportion of patients with dyslipidemia was significantly higher in the 

concomitant LAA-A/L group. The proportions of patients with previous stroke and peripheral arterial 

disease were not significantly different between the groups. No differences were seen in the mean 

CHADS2 score, CHA2DS2-VASc, or EuroSCORE II value between the groups. 

 Table 2 shows the incidences of postoperative AF and stroke occurrences. Approximately 

30% of patients developed AF after OPCAB, and the incidence was not significantly different 

between patients who did or did not undergo the LAA-A/L procedure. Regarding medications, there 

was no significant difference in the proportion of patients receiving anticoagulants including warfarin 

and novel OACs, as well as aspirin or beta-blockers.  

 When we analyzed the postoperative early and overall stroke incidences without considering 

their rhythm status, neither incidence differed significantly between the groups. In contrast, by 

stratifying patients according to the presence or absence of postoperative AF, neither early nor overall 

stroke incidences were significantly different between those with and without AF in the concomitant 

LAA-A/L group, whereas the event rates were significantly higher in patients developing AF than 

those not developing AF in the isolated OPCAB group. A stroke occurred in 6 patients in the isolated 

OPCAB group developing postoperative AF; among those, 4 cases had a stroke several months 
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postoperatively (mean 598 days postoperatively). 

 Table 3 shows the results of uni- and multivariate logistic regression analysis to find the 

factors associated with overall postoperative stroke, including preoperative demographics, with or 

without LAA-A/L procedure and postoperative AF. Univariate analysis revealed that the presence of 

peripheral artery disease and postoperative AF had a tendency of association with postoperative stroke 

(p<0.20), and the combination of postoperative AF without LAA-A/L procedure was the only factor 

statistically associated with stroke; therefore, these variables were entered into the multivariate 

analysis. Multivariate analysis was performed in two different models, one using postoperative AF 

alone as a covariable and the other using a combination of postoperative AF and LAA-A/L as a 

covariable. In multivariate logistic regression analysis, postoperative AF without LAA-A/L was the 

only and independent positive predictor of overall stroke (OR: 3.69; 95% CI: 1.18 to 10.92; p=0.03).  

 In order to evaluate the safety of the LAA-A/L procedure, we compared mortality and 

morbidity other than stroke and AF between patients who did and did not undergo the procedure 

(Table 4). In the concomitant LAA-A/L group, a mean of 3.4 distal anastomoses per patient was 

performed, and in the isolated OPCAB group, a mean of 3.2 distal anastomoses was performed 

(p=0.03). However, the length of operative time was similar in the two groups.  

There were no differences in patients’ distribution requiring intraoperative and postoperative 

blood transfusion between the groups. Re-exploration for bleeding was not observed in both groups. 

No significant differences in the length of ICU and postoperative hospital stay were noted between 

groups. The 30-day mortality was low and did not differ significantly between the groups. 

 

Discussion 

 In the present investigation, we have, for the first time, demonstrated that concomitant 

LAA-A/L at the time of OPCAB reduces the incidence of stroke in patients developing postoperative 

AF without incremental risk.  

 Cardioembolic stroke is a major cause of morbidity and mortality in patients with AF, and 
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AF incidence increases with age [1,27,28]. In addition, because of the aging of the population and 

recent advances in cardiac surgery, an increasing number of elderly individuals who are at risk of 

developing AF postoperatively are now undergoing cardiac surgery including coronary artery bypass 

surgery [29]. Indeed, postoperative stroke is the most devastating adverse event in the elderly 

population. Warfarin and novel OACs have been proven to prevent stroke [30-33]. However, multiple 

problems with warfarin have been identified, including bleeding, multiple medication and food 

interaction, patient medical adherence, and the need for routine monitoring [32,34]. Although novel 

OACs do not require ongoing monitoring, they pose issues with cost and lack of an available antidote 

[33]. Consequently, administering warfarin or novel OACs to patients soon after cardiac surgery is not 

appropriate in some cases, and long-term use of such oral anticoagulant medications, especially in the 

elderly population, may come with a risk of bleeding as well as poor drug-adherence.  

 As the LAA is the prominent source of clot formation, techniques for elimination of the 

LAA has been widely discussed in various stages of development and early clinical use [35,36]. 

Recently, percutaneous LAA closure using devices has been shown as an alternative strategy to 

chronic warfarin therapy for stroke prophylaxis in patients with nonvalvular AF [15-17]. However, 

there have been several reports showing that residual peri-device flow into the LAA after closure 

device placement was common, and it may be associated with thromboembolism formation around 

the device [17,37-38]. From this perspective, surgical LAA closure is an ideal method to accomplish 

complete elimination of the flow to LAA; however, its safety, especially without using 

cardiopulmonary bypass machine, and its efficacy of preventing stroke have not yet been fully 

elucidated. In patients suffering from nonvalvular AF, autopsy and surgical data have suggested that 

90% of their atrial thrombi originate from the LAA [14]. Therefore, as we show, concomitant surgical 

LAA closure in patients receiving OPCAB is a reasonable procedure, considering the fact that AF has 

been recognized as the most frequent arrhythmia following coronary artery bypass surgery [39]  

 In this observation, although preoperative AF was found in approximately 4% of patients in 

both groups, postoperative AF was seen in almost 30% regardless of LAA-A/L procedure or 
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pulmonary vein isolation. Our finding also indicated that postoperative AF was the only factor 

associated with stroke occurrence in the univariate logistic analysis. This result was consistent with a 

previous report that showed that postoperative AF was associated with more strokes (OR 2.02, 

p=0.001) and an independent predictor of long-term mortality, including transient postoperative AF 

[40,41]. Indeed, the incidence of strokes in patients developing AF without an LAA procedure was 

relatively high in our cohort (6.2%). Unfortunately, we were unable to detect their cardiac rhythm status at 

the time of the stroke; however, we assume that postoperative AF soon after surgery can also be associated 

with a stroke’s occurrence in a late postoperative phase. Furthermore, analysis that combined LAA-A/L 

with the presence or absence of postoperative AF showed that stroke during both early and chronic 

postoperative periods occur more frequently in patients developing AF when they did not receive 

concomitant LAA-A/L than those at sinus rhythm, whereas the incidence did not differ between 

patients with AF and at sinus rhythm when they did receive the procedure. These results indicated that 

the LAA-A/L procedure could offset the risk of AF-associated stroke occurrence. Multivariate 

analysis indeed showed that patients developing postoperative AF without receiving the procedure 

had a more than 3.6-fold higher risk of stroke than those at sinus rhythm and those with AF receiving 

LAA-A/L. Therefore, we believe that performing concomitant LAA-A/L with OPCAB in a routine 

manner may be a beneficial option for patients requiring coronary revascularization, considering the 

prevalence of postoperative AF, as long as the procedure can be safely performed. The five-year 

results of the SYNTAX trial showed that CABG is a standard of care for patients with complex 

lesions [42]. Although the rate of procedure-related stroke was not significantly different between the 

CABG group and the percutaneous coronary intervention (PCI) group [42], patients undergoing 

CABG can receive concomitant LAA-A/L, which may reduce their future risk of developing stroke in 

a chronic phase following revascularization; thus, we speculate that CABG with LAA-A/L would be 

superior to PCI with regard to stroke prevention.  

 Regarding the safety of the procedure, previous reports proved that surgical LAA closure at 

the time of CABG could be performed without major adverse events [21]. However, off-pump 
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LAA-A/L has not been previously reported, and we believe that our present observation is the first 

detailed report of this procedure. We showed that concomitant LAA-A/L (i) did not lengthen operative 

time, (ii) did not increase the requirement of intraoperative and postoperative blood transfusion, (iii) 

did not prolong the duration of intensive care unit and hospital stay, and (iv) did not increase mortality 

as compared to OPCAB without LAA-A/L. However, in one of our case series, there was a patient 

who needed conversion from off-pump to on-pump due to bleeding, but he was able to be discharged 

home with no deficit. Moreover, surgical LAA-A/L does not require cost for device usage. 

 We perform concomitant surgical LAA-A/L without using devices in two different manners: 

amputation and ligation. Intraoperative transesophageal echocardiogram confirmed no residual LAA 

flow in LAA-ligation and no remnants of LAA in LAA-amputation. Amputation is the most successful 

technique of LAA closure, whereas ligation or stapler can often yield incomplete LAA closure, which 

can be associated with increased thromboembolic risk [43]. With respect to long-term residual LAA 

flow, amputation may be superior to ligation. Therefore, at our institution, LAA-amputation was 

actively performed, accounting for 80% of patients receiving LAA-A/L.   

 

Study limitations 

 The strengths of our study include the relatively large sample size. The limitations include a 

selection bias of the study cohort due to the nature of the observational study without randomization, 

which caused some heterogeneity in the patients’ characteristics, although we believe that the bias did not 

affect the results of the present analysis. Patient selection was dependent on the surgeons’ preference. 

Secondly, we did not compare the safety and effect of concomitant LAA-A/L with anticoagulation on 

stroke prevention. Thirdly, all patients received intraoperative transesophageal echocardiogram; however, 

no investigation of leaking to LAA in the chronic postoperative phase was conducted. In some patients, we 

performed enhanced CT following surgery to evaluate the graft patency, which may be able to detect such 

leaking. Fourthly, we failed to classify postoperative rhythm status into paroxysmal AF, persistent AF, 

longstanding persistent AF, or permanent AF. Since this is the preliminary analysis, we believe that 
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further observation should be necessary to investigate the impact of this procedure on stroke prevention 

from a long-term perspective.  

 

Conclusions 

 Concomitant LAA-A/L at the time of OPCAB reduces the incidence of postoperative stroke 

in patients developing AF without incremental time, cost, or risk. Considering that AF is the most 

common arrhythmia and is frequent in the aging population, LAA-A/L as a routine procedure in 

OPCAB is beneficial. 
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Figure Legends 

Fig. 1: Patient distribution. 

 

Fig. 2: Surgical techniques of LAA-A/L.  

First, the LAA is tied up to a 4-0 polypropylene purse-string suture encircling LAA. Second, the LAA 

is resected, which stump is reinforced by a running suture going from the knot side to the other side 

and back again (A) or is again ligated with 0 silk (B). 







Table1: Baseline demographic characteristics and operative information. 

 Concomitant LAA-A/L

(n=193) 

Isolated OPCAB 

(n=385) 

p value 

Characteristics    

  Age, yrs 68.4 ± 10.0 68.6 ± 9.8 0.82 

  Male sex, n (%) 157 (81.4%) 314 (81.8%) 0.89 

  BMI, kg/m2 24.1 ± 3.4 24.0 ± 3.4 0.85 

  Hypertension, n (%) 137 (71.0%) 305 (79.5%) 0.02 

  Hyperlipidemia, n (%) 149 (77.2%) 256 (66.5%) 0.008 

  Diabetes, n (%) 89 (46.1%) 206 (53.9%) 0.08 

  Requiring insulin, n (%) 38 (19.7%) 76 (20.0%) 0.93 

  Current smoker, n (%) 20 (10.4%) 57 (14.8%) 0.14 

  Peripheral arterial disease, n (%) 23 (11.9%) 51 (13.3%) 0.65 

  Renal dysfunction, n (%) 74 (38.3%) 150 (39.0%) 0.89 

  Hemodialysis, n (%) 16 (8.3%) 30 (7.8%) 0.83 

  Previous stroke, n (%) 26 (13.5%) 47 (12.2%) 0.67 

  Previous PCI, n (%) 50 (25.9%) 96 (24.9%) 0.80 

  DES, n (%) 37 (19.2%) 67 (17.4%) 0.40 

  Ejection fraction <30%, n (%) 8 (4.3%) 13 (3.6%) 0.65 

  Atrial fibrillation, n (%) 7 (3.6%) 14 (3.6%) 0.99 

  Left atrial diameter, mm 38.5 ± 5.3 38.0 ± 5.6 0.28 

  CHADS2 score 1.9 ± 1.3 2.1 ± 1.2 0.18 

  CHA2DS2-VASc score 3.8 ± 1.5 4.0 ± 1.4 0.21 

  LMT or 3VD, n (%) 149 (77.2%) 276 (72.0%) 0.18 

  EuroSCOREII value 2.3 ± 2.2 2.5 ± 3.2 0.33 

Surgical details    

  Emergency or urgent, n (%) 23 (11.8%) 45 (11.7%) 0.94 

  No. of distal anastomosis 3.4 ± 1.2 3.2 ± 1.3 0.03 



Abbreviations not described in text: BMI = body mass index; DES = drug eluting stent; IABP = 

intra-aortic balloon pump; LMT = left main trunk; 3VD = three-vessel disease. 

 

  Pulmonary vein isolation, n (%) 2 (1.0%) 3 (0.8%) 0.75 

  IABP, n (%) 3 (1.6%) 4 (1.0%) 0.59 



Table 2: Incidences of postoperative AF, stroke, and medications. 

 Concomitant LAA-A/L 

(n=193) 

Isolated OPCAB 

(n=385) 

p value

Postoperative AF, n (%) 64 (33.2%) 107 (27.8%) 0.18 

Postoperative medications    

   Anticoagulations, n (%) 13 (6.8%) 32 (8.4%) 0.50 

   Aspirin, n (%) 188 (97.9%) 375 (98.2%) 0.84 

   Thienopyridine, n (%) 17 (8.9%) 36 (9.4%) 0.82 

   beta-blockers, n (%) 141 (73.4%) 267 (70.0%) 0.39 

   ARBs, n (%) 11 (5.7%) 30 (7.8%) 0.36 

Early stroke, n (%) 2 (1.0%) 3 (0.8%) 0.75 

Overall stroke, n (%) 4 (2.2%) 10 (2.8%) 0.67 

Early/Overall stroke 

   Stratified by AF yes/no 

Sinus 

 

AF 

 

 p value Sinus 

 

AF 

 

 p value  

    Early stroke, n (%) 1 (0.8%)

(n=129)

1 (1.6%)

(n=64) 

0.61 0 (0%) 

(n=278) 

3 (2.8%) 

(n=107) 

0.005 

    Overall stroke, n (%) 3 (2.5%)

(n=121)

1 (1.6%)

(n=63) 

0.69 4 (1.5%) 

(n=263) 

6 (6.2%) 

(n=97) 

0.017 

 

Abbreviations not described in text: ARB = angiotensin II receptor blockers. 



Table 3: Factors associated with overall postoperative stroke. 

 Univariate Multivariate (Model 1) Multivariate (Model 2) 

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value 

Age (years)  1.00 (0.95-1.06) 0.97     

Male sex (Male=1)  1.36 (0.36-8.86) 0.68     

BMI (kg/m2) 0.98 (0.83-1.14) 0.80     

Hypertension (yes=1) 1.17 (0.36-5.23) 0.81     

Hyperlipidemia (yes=1) 0.74 (0.25-2.44) 0.61     

Diabetes (yes=1) 0.97 (0.33-2.89) 0.96     

 Requiring insulin (yes=1) 1.64 (0.45-5.05) 0.43     

Current smoker (yes=1) 1.09 (0.17-4.12) 0.91     

Peripheral arterial disease (yes=1) 2.81 (0.75-8.66) 0.11 2.80 (0.75-8.64) 0.12 2.90 (0.77-9.07) 0.11 

Renal dysfunction (yes=1) 1.61 (0.54-4.76) 0.38     

 Hemodialysis (yes=1) 0.85 (0.05-4.41) 0.87     

Previous stroke (yes=1) 1.24 (0.19-4.66) 0.79     

Ejection fraction (%) 1.00 (0.96-1.04) 0.94     

Left atrial diameter (mm) 1.01 (0.92-1.11) 0.79     

LAA-A/L (yes=1)  0.78 (0.21-2.35) 0.67     

Postoperative AF (yes=1) 2.46 (0.83-7.29) 0.10 0.78 (0.21-2.38) 0.68   

Postoperative AF with LAA-A/L (yes=1) 0.58 (0.03-2.99) 0.58     

Postoperative AF without LAA-A/L (yes=1) 3.62 (1.16-10.63) 0.03   3.69 (1.18-10.92) 0.03 



Model 1 used postoperative AF as a solitary covariable. Model 2 used a combination of postoperative AF and LAA-AL as a covariable. 



Table 4: Postoperative mortality and morbidity other than stroke and AF. 

 

 Concomitant LAA-A/L

(n=193) 

Isolated OPCAB 

(n=385) 

p value 

Operative time, min 259 ± 61 267 ± 71 0.14 

ICU stay, day 1 (1-2) 1 (1-2) 0.38 

Postoperative hospital stay, day 6 (5-8) 6 (5-8) 0.44 

Requirement of intraoperative 

blood transfusion, n (%) 

48 (24.9%) 108 (28.1%) 0.41 

Requirement of postoperative 

blood transfusion, n (%) 

34 (17.6%) 78 (20.4%) 0.43 

Re-expolaration, n (%) 0 0 - 

30-day mortality, n (%) 1 (0.5%) 1 (0.3%) 0.62 

Overall mortality, n (%) 8 (4.3%) 29 (8.1%) 0.09 
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