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ABSTRACT

Background: The incidence, risk factors, and long-term 
prognosis of new-onset ventricular tachycardia (VT) and 
ventricular fibrillation (VF) after coronary artery bypass graft 
surgery (CABG) in patients with impaired left ventricular 
function have not been thoroughly examined. 

Methods: This study enrolled 612 consecutive patients 
with impaired left ventricular function (ejection fraction 
<50%) undergoing CABG at a single institution between 
March, 1996, and September, 2015. Outcomes were analyzed 
and compared, including in-hospital mortality and long-term 
survival. After a propensity-score, matching was performed to 
adjust for differences between the two cohorts. Factors sig-
nificantly associated with VT/VF were also investigated using 
multivariate logistic regression.

Results: Of the 600 patients included in the analyses,  
92 (15.3%; 95% confidence interval [CI] 12.5–18.3%) had 
new-onset VT/VF postoperatively. Before propensity match-
ing, patients with postoperative VT/VF were more likely to 
have renal failure, intra-aortic balloon pump support, lower 
preoperative ejection fraction (EF), and a larger left ventricle 
than those without VT/VF. Multivariate regression identi-
fied three preoperative risk factors and one protective factor 
that were independently associated with new-onset VT/VF: 
previous renal failure (odds ratio [OR] 4.42, P = .02), left 
ventricular end-diastolic dimension enlargement (OR 1.83,  
P = .03), ejection fraction (OR 1.88, P = .02 for EF ≥30 and 
<40% versus ≥40% and <50%; OR 5.46, P = .00 for EF <30% 
versus ≥40% and <50%), and preoperative β-blockers (OR 
0.58, P = .03). The median follow-up time was 46.6 months. 
In the propensity-matched cohorts, survival for patients who 
had in-hospital VT/VF was lower than that of the non-VT/
VF group (89.9% versus 97.6%; P < .05).

Conclusion: This study shows a high incidence of new-
onset VT/VF after CABG in patients with impaired left ven-
tricular function. The early and long-term survival rates were 
significantly lower in the VT/VF group. Preoperative renal 
failure, left ventricular end-systolic dimension enlargement, 

and the severity of left ventricular function were indepen-
dently associated with the development of new-onset VT/VF 
after CABG surgery. Preoperative use of beta-blocker was 
proved to be protective in reducing both VT/VF incidence 
and in-hospital mortality in CABG patients with impaired 
left ventricular function following CABG. When considering 
these data, a prescription of beta-blockers is prognostically 
indicated to CABG patients, especially those with new-onset 
VT/VF postoperatively.

BACKGROUND 

Though coronary artery bypass grafting (CABG) can reduce 
the incidence of sudden cardiac death in selected patients, new-
onset ventricular arrhythmia after CABG has been shown to 
be a lethal complication [Mouws 2017; Yeung-Lai-Wah 2004; 
Smith 1992]. Despite the fact that left ventricular ejection frac-
tion (LVEF) has been proved to be the strongest risk factor 
for new-onset postoperative sustained ventricular tachycardia 
(VT) and ventricular fibrillation (VF) [Ascione 2004; Bigger 
1984; Bonato 2016], the incidence and prognostic importance 
of ventricular dysrhythmias in patients with poor left ventricu-
lar function after surgical revascularization remains unknown. 
Many cardiac diseases, such as acute ischemia and previous 
myocardial infarction (MI), may increase the risk of ventricu-
lar arrhythmias, as previously reported [Mouws 2017; Chen 
2015; El-Chami 2012; Ducceschi 2000]. These studies, how-
ever, were based mostly on patients with normal left ventricular 
function preoperatively. The CABG Patch trial has included 
patients who had ischemic dilated cardiomyopathy with LVEF 
<36%, and of the 198 deaths in this trial, up to 22% were due 
to ventricular arrhythmias (including primary and secondary 
causes of death). However, the risk factors present in most of 
these patients were unclear [Bigger 1984]. 

The aim of this study was to identify the clinical predic-
tors of ventricular arrhythmias (VT and VF) in patients with 
impaired left ventricular function (<50%) after CABG, inves-
tigate the associations between patient and operative factors 
and the occurrence of VT/VF, and describe the impact of 
VT/VF on early and late mortality in this unique group of 
patients undergoing myocardial revascularization.

METHODS

Patient Selection
A nested case-control study was carried out using data 

collected prospectively from consecutive patients undergo-
ing non-emergent CABG. All patients signed an informed 
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consent form approved by the Institutional Review Board. 
Each patient’s preoperative clinical data were collected, and 
their perioperative data recorded. The analysis included all 

patients undergoing CABG between March 1, 1996, and Sep-
tember 15, 2015, with impaired left ventricular function (EF 
<50%) and no previous history of VT/VF. The surgeons in our 

Table 1. Baseline Characteristics Comparing Patients with VT/VF to Those without VT/VF

Unadjusted Propensity matched

Characteristics VT/VF, n (%) No VT/VF, n (%) P VT/VF, n (%) No VT/VF, n (%) P

Patients 92 (15.3) 508 (84.7) 83 83

Gender: Male 81(88.0) 442(88.7) 0.785 73(88.0) 75(90.4) 0.617

Age (yrs)

≤ 55 19(20.7) 105(20.7) 0.262 19(22.9) 18(21.7) 0.981

>55 and ≤ 70 47(51.1) 297(58.8) 43(51.8) 44(53.0)

> 70 26(28.3) 106(20.9) 21(25.3) 21(25.3)

NYHA class

I 6(6.5) 23(4.5) 0.225 5(6.0) 6(7.2) 0.966

II 40(43.5) 248(48.8) 40(48.2) 37(44.6)

III 36(39.1) 208(40.9) 31(37.3) 33(39.8)

IV 10(10.9) 29(5.7) 7(8.4) 7(8.4)

Previous MI 60(65.2) 360(70.9) 0.277 55(66.3) 59(71.1) 0.503

Diabetes 34(37.0) 146(28.7) 0.114 31(37.3) 29(34.9) 0.747

Dyslipidemia 21(22.8) 80(15.7) 0.095 16(19.3) 18(21.7) 0.701

Hypertension 47(51.1) 268(52.8) 0.768 42(50.6) 46(55.4) 0.534

Current smoker 48(52.2) 270(53.1) 0.863 44(53.0) 45(54.2) 0.876

Previous Cerebrovascular accident 8(8.7) 75(14.8) 0.121 7(8.4) 8(9.6) 0.787

Respiratory disease 4(4.3) 18(3.5) 0.706 2(2.4) 2(2.4) 1.000

Renal failure 6(6.6) 8(1.6) 0.004 3(3.6) 6(7.2) 0.304

Peripheral arterial disease 4(4.3) 12(2.4) 0.277 2(2.4) 4(4.8) 0.406

LM stenosis ≥ 50% 13(14.1) 74(14.6) 0.913 12(14.5) 12(14.5) 1.000

IABP 8(8.7) 19(3.7) 0.035 6(7.2) 9(10.8) 0.417

Preoperative EF

≥ 40% and < 50% 47(51.1) 342(67.3) 0.001 44(53.0) 47(56.6) 0.799

≥30 and < 40% 35(38.0) 144(28.3) 32(38.6) 31(37.3)

< 30% 10(10.9) 22(4.3) 7(8.4) 5(6.0)

LA enlargement 68(73.9) 375(73.8) 0.985 61(73.5) 56(67.5) 0.395

LV enlargement 56(60.9) 238(46.9) 0.013 50(60.2) 50(60.2) 1.000

Ass. MVR 7(7.6) 26(5.1) 0.335 4(4.8) 7(8.4) 0.349

Ass. AVR 3(3.3) 13(2.6) 0.701 2(2.4) 2(2.4) 1.000

Ass. LVA 10(10.9) 74(14.6) 0.347 10(12.0) 10(12.0) 1.000

Calcium-antagonist 11(12.0) 35(6.9) 0.093 8(9.6) 14(16.9) 0.170

Beta-blockers 64(69.6) 317(62.4) 0.073 50(60.2) 47(56.6) 0.637

ACE-inhibitor 71(82.6) 437(85.0) 0.344 46(55.4) 49(60.1) 0.221

LVA indicates left ventricular aneurysmectomy; NYHA, New York Heart Association; MI, myocardial infarction; LM, left main; IABP, intra-aortic balloon pump; 
EF, ejection fraction; LA, left atrium; LV, left ventricular; MVR, mitral valve replacement; AVR, aortic valve replacement; VT/VF, ventricular tachycardia/ven-
tricular fibrillation.
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institution carried out on-pump CABG as their routine tech-
nique. Patients who underwent concomitant interventions 
such as valvar replacement or left ventricular aneurysmectomy 
were deliberately included to examine whether associated 
surgical procedures could increase ventricular susceptibility 
to arrhythmias. Beta-blocker, calcium-antagonist, and ACE-
inhibitor were used as guideline-directed medical therapy for 
heart failure with reduced ejection fraction. A greater propor-
tion of patients also received beta-blockers for supraventricu-
lar arrhythmias or sinus tachycardia and hypertension. 

During the study, we defined cases as patients who required 
advanced cardiac life support interventions to terminate VT/

VF and to stabilize the hemodynamic status postoperatively 
before discharge from the hospital. All other patients were 
defined as controls. The preoperative characteristics are sum-
marized in Table 1.

Operative Techniques
All patients were premedicated with morphine and diaz-

epam. The primary anesthetics included isoflurane and fen-
tanyl. Ventilation was performed to maintain PCO2 at 35–45 
mmHg and PO2 >80 mmHg. The blood pressure, central 
venous pressure, and pulmonary artery pressure were con-
tinuously monitored by radial artery catheter and pulmonary 

Table 2. Multivariate Analysis for Risk Factors of Postoperative VT/VF

Wald P OR 95%CI

Gender: Male .002 .964 .981 .429 2.243

Age (yrs) .447 .504 1.141 .775 1.680

Current smoker .000 .994 .998 .593 1.679

Diabetes 2.053 .152 1.455 .871 2.429

Dyslipidemia .623 .430 1.275 .698 2.327

Hypertension .001 .972 .991 .599 1.639

Renal failure 5.560 .018 4.406 1.284 15.115

Respiratory disease .029 .866 .896 .249 3.216

Peripheral arterial disease 1.022 .312 2.012 .519 7.810

Previous cerebrovascular accident 2.896 .089 .482 .208 1.117

Previous MI 1.947 .163 .681 .397 1.168

NYHA class

I 1.928 .587

II .242 .623 .772 .274 2.169

III .686 .408 .638 .220 1.849

IV .026 .872 1.117 .294 4.245

IABP 2.680 .102 2.415 .840 6.943

LA .960 .327 .748 .419 1.337

LV 4.740 .029 1.829 1.062 3.149

EF ≥ 40% and < 50% 12.747 .002

EF ≥ 30% and < 40% 5.239 .022 1.888 1.096 3.252

EF < 30% 11.129 .001 5.458 2.014 14.795

LM stenosis ≥ 50% .148 .700 1.146 .573 2.290

Ass. MVR .483 .487 1.443 .513 4.062

Ass. AVR .246 .620 .653 .121 3.519

Ass. LVA 2.434 .119 .508 .217 1.190

Beta-blockers 4.703 .030 .583 .358 .949

Calcium-antagonist 1.727 .189 1.729 .764 3.912

ACE-inhibitor 1.750 .186 .574 .253 1.306

CI indicates confidence interval; OR, odds ratio; NYHA, New York Heart Association; MI, myocardial infarction; LM, left main; IABP, intra-aortic balloon pump; 
EF, ejection fraction; LA, left atrium; LV, left ventricular; MVR, mitral valve replacement; AVR, aortic valve replacement.
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arterial catheter. A seven-lead electrocardiogram (ECG) was 
routinely employed. Cardiopulmonary bypass was performed 
using a membrane oxygenator, hemodilution, moderate sys-
temic hypothermia (26–28°C), and HTK solution cardiople-
gia. The revascularization strategy included performing a left 
anterior descending graft by internal thoracic artery, followed 
by saphenous vein grafts to other target vessels. The distal 
anastomoses of saphenous vein grafts were performed under 
aortic cross-clamp, followed by proximal vein grafts with par-
tial aortic occlusion or single cross-clamp technique depend-
ing on the surgeons’ preference.

Postoperative Management
Patients were transferred to the intensive care unit (ICU) 

after the operation. Inotropic support was used to maintain 
systolic blood pressure >100 mmHg and a cardiac index  
>2.3 L/min/m2. Patients were extubated as they met the fol-
lowing criteria: hemodynamic stability, no major bleeding  
(50 mL/h), consciousness recovery, and normothermia. Potas-
sium and magnesium were maintained within the normal 
range. Twelve-lead ECGs were monitored daily postopera-
tively until the patients were transferred out of the ICU.

Definitions
Malignant VT/VF was defined as monomorphic or poly-

morphic ventricular tachycardia, with an episode of consecutive 
ventricular beats of ≥100 per minute or ventricular fibrillation 
lasting more than 30s, unless terminated earlier by advanced 
cardiac life support because of hemodynamic collapse.

Management of VT/VF aimed to achieve assessment and 
treatment of reversible or correctable causes of arrhythmia, 
including metabolic disorders, myocardial ischemia or infarc-
tion, and potentially, proarrhythmic medications.

To reduce the influence of preoperative factors on com-
parison of the VT/VF and non-VT/VF groups, we used 
propensity score matching, which can balance the covariates 
of the two groups and thus reduce bias. A total of 22 demo-
graphics and preoperative risk factors were included, and a 
one to one propensity score match was obtained in every case, 

to the nearest score within ±1% difference. Matched groups 
were compared to ensure that patient factors were matched 
adequately, defined as standardized deviations (SD) <10% for 
all continuous and categorical variables.

Follow-up
The patients were continuously monitored until there was 

no presence of unstable hemodynamic status and they were 
transferred from the ICU. Patients with postoperative VT/
VF were treated with antiarrhythmic drugs, generally a com-
bination of amiodarone and β-blockers. The early outcome 
(30 days postoperatively) and long term mortality (over 24 
months) were recorded. Patients were followed up with by 
telephone and mailing. 

Statistical Analysis
Continuous variables were expressed as mean ± SD. Differ-

ences in clinical variables were tested by chi-square or Fisher 
exact tests for categorical variables, and the unpaired Student 
t test for continuous variables. Conditional logistic regression 
was used to determine independent factors of postoperative 
VT/VF. All-cause mortality comparison was performed by 
Kaplan-Meier analysis (log-rank test) on the matched groups. 
We used proportional hazards Cox regression for the seven-
year follow-up to estimate the corresponding risk-adjusted 
hazard ratio (HR) (with 95% confidence interval [CI]) relat-
ing the two groups. A two-sided P value of <.05 was regarded 
significant. Statistical analysis was performed with SPSS soft-
ware (version 22; IBM, Armonk, NY, USA).

RESULTS

Incidence of VT/VF
During the study, a total of 612 patients with impaired left 

ventricular function (EF <50%) underwent CABG. However, 
information from 12 patients on postoperative VT/VF was 
missing (1.9%), and these patients were not included fur-
ther. The data of 23 preoperative patient factors were com-
pleted for the remaining 600 cases, of which 528 (88.0%) had 

Table 3. Outcomes of Propensity-Matched Analysis

Propensity matched

Outcomes VT/VF (n=83) No VT/VF (n=83) χ2/t P

Ventilation time (h) 57.70 ± 86.90 32.40 ± 37.65 2.433 .016

ICU Stay (days) 7.03 ± 6.77 4.82 ± 2.39 2.806 .006

Reintubation 13 (15.7%) 0 (0%) 14.105 .000

Postoperative new stroke 7 (8.4%) 1 (1.2%) 4.728 .030

IABP use 14 (16.9%) 10 (12.0%) 0.779 .377

Postoperative renal failure requiring hemofiltration 6 (7.2%) 2 (2.4%) 2.101 .147

Postoperative myocardial infarction 1 (1.2%) 0 (0%) 1.006 .316

Death 7 (8.4%) 0 (0%) 7.308 .007

ICU indicates intensive care unit; VT/VF, ventricular tachycardia/ventricular fibrillation; IABP, intra-aortic balloon pump.
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on-pump surgery. Ninety-two of the 600 patients (15.3%; 
95% CI 12.5%–18.3%) had new-onset VT/VF postopera-
tively. Seven patients died in the hospital or within 30 days of 
CABG (1.2%), all of whom suffered VT/VF. No intraopera-
tive occurrence of VT/VF was observed during the study.

Propensity Score Matching Results
Before propensity matching, patients with postoperative 

VT/VF were more likely to have renal failure (creatine >200 
μmol/L), more intra-aortic balloon pump (IABP) support, 
lower preoperative EF, and a larger left ventricle than those 
without VT/VF (Table 1). Matched cohorts of 83 patients 
with and without VT/VF are also presented in Table 1, in 
which there were no significant differences between the 
groups with regard to all 23 preoperative factors.

Risk factors and Clinical Outcomes of VT/VF 
Multiple logistic regression modeling identified three 

preoperative risk factors and one protective factor that were 
independently associated with new-onset VT/VF (Table 2): 
previous renal failure (OR 4.42, 95% CI 1.27–15.26; P = .02), 
left ventricular end-systolic dimension enlargement (OR 
1.83, 95% CI 1.06–3.15; P = .03), LVEF (OR 1.88, P = .02 for 
EF ≥30 and <40% versus ≥40% and <50%; OR 5.46, P = .00 
 for EF <30% versus ≥40% and <50%), and preoperative 
β-blockers (OR 0.58, 95% CI 0.36–0.95; P = .03).

Clinical outcome results for new-onset VT/VF and pro-
pensity-matched groups of 83 patients are displayed in Table 
3. Patients with postoperative VT/VF had longer ventilation 
time (57.70 ± 86.90 versus 32.40 ± 37.65 h, P = .02) and ICU 
stay (7.03 ± 6.77 versus 4.82 ± 2.39 days, P = .01), more rein-
tubation (13 [15.7%] versus 0, P = .00), and more postopera-
tive strokes (7 [8.4%] versus 1 [1.2%], P = .03).

Multivariate analysis of predictors for in-hospital mortal-
ity, including VT/VF and other potential risk factors, showed 
that VT/VF (OR 38.91, 95% CI 4.33-349.65; P < .01), pre-
vious renal failure (OR 9.25, 95% CI 1.26–68.08; P = .03), 
and preoperative β-blockers (OR 0.15, 95% CI 0.03–0.85;  
P = .03) (Table 4).

Follow-up
The overall median time of follow-up was 46.6 months 

(interquartile range 28.0–71.6 months). Long-term survival for 

patients who had in-hospital VT/VF was lower than that of the 
non-VT/VF group (89.9% versus 97.6%; P < .05) (Figure).

DISCUSSION

The present cohort is one of the largest to be examined for 
risk factors in early and late outcomes of new-onset VT/VF after 
CABG surgery, in patients with impaired left ventricular func-
tion. The following observations were made from our study: 

(1) New-onset VT/VF after CABG in patients with 
impaired LV function occurred more frequently than previ-
ously reported [Ascione 2003], with an incidence of 15.3%. 

(2) A significant independent relationship was found 
between the development of VT/VF and preoperative renal 
failure, left ventricular end-systolic dimension enlargement, 
and the severity of left ventricular function. 

(3) Propensity score matching showed an increase of post-
operative complications and higher early in-hospital mor-
tality rate in patients who developed VT/VF. Multivariate 
analysis proved that VT/VF was a strong predictor of early 
in-hospital mortality. Moreover, the long-term survival rate 
was also lower in the VT/VF group. 

(4) β-Blockers were shown to have a favorable role not 
only in reducing arrhythmic death, but also in the reduction 
of overall mortality in high risk patients. Similar benefits were 
identified in previous studies of β-blocker use for the effects 
of antiarrhythmia [Ascione 2004; Brembilla-Perrot 2003].

Incidence of New-Onset VT/VF
In previous studies, a much lower incidence (0.8–3.1% 

compared with 15.3% in the present study) of ventricular 
arrhythmias was found after CABG surgery [Ascione 2004; 
Brembilla-Perrot 2003; Steinberg 1999]. There are, however, 
important cohort differences between our series and those of 
the earlier reports: 

(1) All of our patients had impaired left ventricular func-
tion (<50%), whereas in previous studies, less than 30% of 
patients had abnormal left ventricular function [Ducceschi 
2000; Steinberg 1999].

(2) The rate of prior MI in our cohort was 70%, much 
higher than reported in earlier groups (40–50% of patients 

Kaplan-Meier curve that depicts the overall mortality between those 
with VT/VF and those without VT/VF at 7 year in the propensity 
matched cohort. VT indicates ventricular tachycardia; VF, ventricular 
fibrillation.

Table 4. Multivariate Analysis of in-hospital mortality

Wald P OR 95%CI

Renal failure 4.774 .029 9.252 1.258 68.077

EF .259 .611 .703 .181 2.732

VF 10.682 .001 38.912 4.330 349.650

Beta-Blocker 4.581 .032 .150 .026 .852

LV 1.459 .227 2.998 .505 17.804

CI indicates confidence interval; OR, odds ratio; EF, ejection fraction; LV, 
left ventricular; VF, ventricular fibrillation.
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having previous MI) [Chen 2015; Ducceschi 2000].
(3) About one-fifth of our patients (22%) had concomitant 

surgeries (mitral valve replacement, aortic valve replacement, 
and left ventricular aneurysmectomy), compared with only 
7% of patients in previous studies who had associated surger-
ies [Ducceschi 2000].

Risk Factors
In this study, we were able to examine some potential 

factors contributing to postoperative VT. Bigger et al have 
highlighted a negative prognostic outcome when VT/VF 
occurred in the setting of healing MI (more than seven days 
after MI) [Bigger 1984]. Cheema et al also demonstrated poor 
prognostic effects of VT occurring in the setting of acute MI 
(within the first days) [Cheema 1998]. However, from our 
multivariate analysis results, preoperative risk factors such as 
demographic characteristics or previous MI were not related 
to the occurrence of postoperative VT, contrary to previous 
reports [Pires 2001; Newby 1998]. This might be due to the 
fact that most of our pre-infarcted patients were operated on 
at least four weeks after acute MI. 

As expected, and as reported by others, patients in our 
study, who had developed poor left ventricular function prior 
to surgery, remained susceptible to VT/VF despite a suc-
cessful surgical revascularization procedure [El-Chami 2012; 
Ascione 2004; Azar 1997]. This may result from the residual 
effects of a previous ischemic event or prior infarcted scarring, 
which leads to arrhythmogenic foci and reentry pathways[Tam 
1991]. These pathological changes constitute a stable arrhyth-
mia substrate, which could not be reversed by surgical revas-
cularization, and acts as a trigger for ventricular arrhythmias 
after a revascularization procedure [Tam 1991]. In addition to 
this, prior MI scarring and areas of myocardial necrosis con-
tribute to left ventricular remodeling and dilation, which in 
turn aggravate the left ventricular dysfunction and myocardial 
ischemia. Thus, it is reasonable to assume that patients with 
poor left ventricular function have an exponentially increased 
tendency to develop sustained runs of ventricular arrhythmias. 

Another incremental risk factor in ventricular arrhyth-
mias is renal failure (creatine >200 μmol/L), which has been 
identified by previous research reporting that impaired renal 
function is also associated with left ventricular systolic dys-
function and ventricular arrhythmia [Mozos 2014; Bonato 
2013]. Age, hemoglobin levels, several laboratory markers, 
and EF were factors associated with ventricular arrhythmia 
in patients with renal disease that were or were not under-
going hemodialysis or renal transplantation [Mozos 2014; 
Bonato 2013]. Oliveira and colleagues also suggested that 
ventricular arrhythmia was associated with poor clinical out-
comes in nondialyzed patients with chronic kidney disease 
[Bonato 2016].

The present analysis demonstrates that beta-blocker use 
was associated with the reduction of both postoperative VT/
VF incidence and in-hospital mortality. It has been reported 
that recent cardiac surgery could increase the adrenergic tone 
and reduce vagal tone, especially in post-MI patients with a 
latent ventricular ectopic rhythm activity, which could facili-
tate the occurrence of VT/VF [Coumel 1993; Willich 1993]. 

Beta-blocker could act as a role in reducing sympathetic and 
parasympathetic tone [Brembilla-Perrot 2003]. Further-
more, the European Myocardial Infarct Amiodarone Trial 
(EMIAT) and the Canadian Amiodarone Myocardial Infarc-
tion Arrhythmia Trial(CAMIAT) have both demonstrated the 
beneficial effect of beta-blocker in managing patients with 
more rapid baseline heart rates [Cairns 1997; Julian 1997]. 
These findings explain the protective effects of beta-blocker 
in reducing arrhythmic mortality in post-MI patients with 
impaired left ventricular function.

Prognosis
In this study, patients with postoperative VT/VF that were 

discharged home appeared to have a lower late survival rate 
compared with the controls, contrary to some prior work that 
presented comparable long-term results between the VT/VF 
group and controls [El-Chami 2012; Ascione 2004]. Bigger 
et al have concluded that ventricular arrthymias may interact 
with impaired left ventricular function on late mortality after 
myocardial infarction [Bigger 1984]. The differences in long-
term survival between our study and others may be attributed 
to the interaction of ventricular arrthymias and left ventricu-
lar dysfunction on the VT/VF group. In our study, another 
finding, revealed by the propensity score matched results, was 
a much higher incidence of stroke in the VT/VF group. This 
might be the watershed due to cerebral hypoperfusion.

Since multivariate analysis indicated that β-blockers use 
was independently associated with improved survival and 
reduced incidence of VT/VF following cardiac surgery, it can 
be inferred that β-blockers could act as a protective role in 
reducing VT/VF recurrence and arrhythmic mortality in the 
long-term results, given the ominous prognosis and the ten-
dency of recurrence of lethally ventricular arrhythmias after 
CABG. Based on these facts, it is appropriate to prescribe 
beta-blockers to CABG patients with severely impaired left 
ventricular function, especially those having new-onset VT/
VF postoperatively.

Study Limitations
The main limitation of our study is that despite the large 

number of patients with impaired left ventricular function, 
the data presented can only be applied to the patients accord-
ing to our definitions. This is because our research was based 
on the observations on patients who experienced VT/VF 
within a four to seven day window in the ICU after surgery. 
Although patients who were transferred from the ICU or 
discharged from the hospital suffering VT/VF may also con-
stitute this cohort, they were not included in this study. In 
addition, other risk factors that demonstrated no significance 
from a statistical perspective may nevertheless contribute a 
clinically important increase in risk (eg, preoperative IABP 
and MI). These potential risk factors of VT/VF need to be 
further investigated in larger cohorts. Despite these limita-
tions, we believe that our study provides valuable information 
on the prediction and prognosis of those patients at high risk 
for postoperative ventricular arrhythmia.
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CONCLUSION

This study shows a high incidence of new-onset VT/VF 
after CABG in patients with impaired left ventricular func-
tion. The early and long-term survival rates were significantly 
lower in the VT/VF group. Preoperative renal failure, left ven-
tricular end-systolic dimension enlargement, and the severity 
of left ventricular function were independently associated 
with the development of new-onset VT/VF after CABG sur-
gery. Preoperative use of beta-blocker was proved protective 
in reducing both VT/VF incidence and in-hospital mortality 
in CABG patients with impaired left ventricular function fol-
lowing CABG. Based on these results, a prescription of beta-
blockers is prognostically indicated to CABG patients, espe-
cially those having new-onset VT/VF postoperatively.
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