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ABSTRACT

Background: It still remains unclear the depth of influence 
of left ventricular dysfunction on the recovery of patients’ 
physical conditions in the early and midterm period following 
off-pump coronary artery bypass grafting (OPCAB).

Methods: From April 2011 to May 2018, 851 patients 
underwent OPCAB in our center. All were grouped into 
two groups: Those whose ejection fraction (EF) was under 
35% were defined as the Low EF group (N = 158) and those 
who maintained EF over 35% were defined as the Faired EF 
group (N = 693). Preoperatively, there was significant differ-
ence in NYHA class (P < 0.001), CCS class (P = 0.038), level 
of creatinine (P < 0.001), and rate of establishment of IABP 
(P < 0.001).

Results: Regarding all-cause death in the early postopera-
tive period, low EF was a not a risk factor in patients (P = 0.52) 
or in the matched cohort (P = 0.398); however, in the mid-
term, it was a significant risk factor in patients (HR 2.07, P = 
0.016) and in the matched cohort (HR 2.72, P = 0.029). Over-
all survival at 5 years in the Low EF group was significantly 
inferior to that of the Faired EF group in all (67.4±4.1% and 
86.1±2.9%, P = 0.001) and in the matched cohort (66.5±6.4% 
vs. 86.5±4.5%, P = 0.008).

Conclusion: OPCAB seems beneficial for patients with 
LV dysfunction considering the early outcome, however, low 
EF is a significant risk factor for overall death in the midterm 
period.

INTRODUCTION

Historically, left ventricular (LV) dysfunction has been 
regarded as a strong influencer for operative mortality 
[Christakis 1989; Kuroda 2016; Appoo 2004; Topkara 2005; 
Pieri 2016] because the usage of cardiopulmonary bypass and 
period of arrested heart may lead to the deterioration of the 
recovery of LV function in the early phase of the postopera-
tive period. Previous studies have reported operative mortal-
ity rate after coronary artery bypass grafting (CABG) for those 
with LV dysfunction reached around 5% [Pieri 2016]. Off-
pump CABG seems more beneficial to those patients because 
this mode of surgery guarantees the pulsatile circulation for 
every organ all through the operation and hence, contribute 
to early recovery of systemic condition [Kuss 2010; Marui 
2012]. In addition, with the skill of an experienced surgeon 
and surgical team, this technique should be justified [Tag-
gart 2016] although beating heart surgery for patients with 
LV dysfunction may drive a higher chance of emergence of 
arrhythmia or the difficulty in handling the enlarged LV.

In reality, there still is no established consensus for the 
superiority of OPCAB for this cohort to conventional on-
pump arrested CABG. Keeling et al. reported with meta-
analysis that OPCAB contributed the significant decrease 
of early mortality compared with conventional CABG (In-
hospital mortality assessed by volume-stratified risk-adjusted 
outcome: OR 0.44, P = 0.01) [Keeling 2013]. Fukui et al. also 
concluded from their analysis with 161 patients with low EF 
who underwent OPCAB that early postoperative and fol-
low-up patency rates of anastomoses were favorable (98.3% 
and 85.8%, respectively) and echocardiographic recovery of 
EF was also satisfactory [Fukui 2014]. In contrast to these 
reports, additional research claimed that an outcome com-
parison between OPCAB and conventional CABG did not 
show a significant difference in early mortality [Shroyer 2009; 
Møller 2008].

Our division has an established strategy with performing 
OPCAB in routine fashion, expecting the early recovery of 
the patient’s condition. The aim of this study was to reveal the 
feasibility of OPCAB for patients with low EF on a regular 
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basis and assess the early and midterm clinical outcomes com-
pared with those with good or faired EF.

PATIENTS AND METHODS

Patient characteristics: From April 2011 to May 2018, 
907 people underwent CABG in our center. Of all, 851 
patients (93.8%) underwent OPCAB and 56 patients (6.2%) 
who had been very sick with multiple small, diffused target 
vessels and required mechanical support with multi-inotropic 
drugs simultaneously underwent on-pump arrested CABG 
(ONCAB). In this study, the former retrospectively was 
reviewed from medical records.

Patients were grouped into two groups: Those whose 
ejection fraction (EF) was under 35% were defined as the 
Low EF group (N = 158) and those who maintained EF over 
35% were defined as the Faired EF group (N = 693).

Preoperative patient profile of the Low EF and the Faired 
EF groups are shown in Table 1. (Table 1) The subjects were 

478 males and 373 females. A mean age of the two groups 
were not significantly different (the Low EF vs. Faired EF 
groups, 64.9±9.4 vs. 64.3±8.3 years, P = 0.393). New York 
Heart Association classification (NYHA class) and Canadian 
Cardiovascular Society classification (CCS class) were sig-
nificantly different between the two groups (NYHA class, 
3.3±0.6 vs. 2.6±0.6, P < 0.001; CCS class, 3.3±0.5 vs. 3.2±0.5, 
P = 0.038, Table 1).

In relation to comorbid disease, chronic obstructive pul-
monary disease (COPD), peripheral vascular disease (PVD), 
recent myocardial infarction (recent MI), and renal insuf-
ficiency defined as an estimated glomerular filtration rate 
[Matsuo 2009] (GFR) less than 60 mL ·Min-1 · 1.73 m-2 
were different significantly (COPD, 16.5 vs. 10.3%, P = 
0.036; PVD, 18.4 vs. 11.7 %, P = 0.035; recent MI, 77.2 vs. 
60.0%, P < 0.001; renal insufficiency, 28.5 vs. 15.7 %, P < 
0.001, Table 1). The percentage of patients who required 
preoperative intra-aortic balloon pumping (IABP) support 
between the two groups were 38.6% and 14.1%, respectively 
(P < 0.001, Table 1). The average number of coronary artery 

Table 1. Patient characteristics in all cohort and the matched cohort

Variables
All patient cohort Matched propensity score cohort

EF < 35% (N = 158) EF ≥ 35% (N = 693) P-value EF < 35% (N = 141) EF ≥ 35% (N = 141) P-value

Age (year), mean±SD 64.9±9.4 64.3±8.3 0.393 65.0±9.5 64.5±7.8 0.602

Gender, male, n (%) 94 (59.5) 384 (55.4) 0.375 83 (58.9) 78 (55.3) 0.630

BMI, mean±SD 22.8±3.8 23.5±3.7 0.056 22.9±3.9 22.8±3.8 0.861

NYHA, mean±SD 3.3±0.6 2.6±0.6 <0.001* 3.2±0.6 3.1±0.6 0.837

CCS, mean±SD 3.3±0.5 3.2±0.5 0.038* 3.3±0.5 3.3±0.5 0.262

Comorbid disease, n (%)

   Hypertension 155 (98.1) 682 (98.4) 0.732 139 (98.6) 139 (98.6) 1.000

   Diabetes mellitus 80 (50.6) 300 (43.3) 0.110 72 (51.1) 68 (48.2) 0.721

   Dyslipidemia 155 (98.1) 672 (97.0) 0.598 138 (97.9) 140 (99.3) 0.622

   CVA 9 (5.7) 33 (4.8) 0.683 8 (5.7) 14 (9.9) 0.267

   COPD 26 (16.5) 71 (10.3) 0.036* 24 (17.0) 22 (15.6) 0.872

   PVD 29 (18.4) 81 (11.7) 0.035* 23 (16.3) 25 (17.7) 0.874

   Recent MI 122 (77.2) 416 (60.0) <0.001* 105 (74.5) 108 (76.6) 0.781

   Renal insufficiency 45 (28.5) 109 (15.7) <0.001* 37 (26.2) 37 (26.2) 1.000

STEMI, n (%) 20 (12.7) 97 (14.0) 0.703 18 (12.8) 23 (16.3) 0.500

Preoperative IABP, n (%) 61 (38.6) 98 (14.1) <0.001* 49 (34.8) 42 (29.8) 0.445

Coronary disease, n (%) - - 0.210 - - 0.083

   Single vessel 1 (0.6) 22 (3.2) - 1 (0.7) 6 (4.3) -

   Double vessels 22 (14.0) 95 (13.8) - 21 (15.0) 14 (10.0) -

   Triple vessels 134 (84.4) 573 (83.0) - 118 (84.0) 120 (85.7) -

Propensity score, mean±SD 0.34±0.20 0.15±0.14 <0.001 0.30±0.18 0.30±0.18 0.89

BMI, body mass index; NYHA, New York Heart Association; CCS, Canadian Cardiovascular Society; CVA, cerebrovascular accident; COPD, chronic obstructive 
pulmonary disease; PVD, peripheral vascular disease; MI, myocardial infarction; IABP, intra-aortic balloon pump; STD, standardized differences (STD of 0.2 or 
more indicates that covariates are imbalanced between groups)



The influence of left ventricular dysfunction on the early and midterm outcome in the patients undergoing off pump coronary artery bypass grafting assessed by 
propensity matched score analysis – Shirasaka et al

E103© 2022 Forum Multimedia Publishing, LLC

diseases between the Low EF and Faired EF group were not 
statistically different (P = 0.210, Table 1).

The hard-end¬points were overall death and any major 
adverse cardiac or cerebrovascular event (MACCE). MACCE 
included myocardial infarction, cardiac death, heart fail-
ure requiring hospitalization, repeat revascu¬larization, and 
stroke. 

The institutional review board of Lampang Hospital 
approved this retrospective study and waived the need for 
written patient consent.

Surgical procedure: In this study, all patients were revas-
cularized in off-pump fashion. Operative procedures were as 
follows: A median sternotomy was performed and fol-lowed 
by harvesting of the internal mammary artery in full skele-
tonized fashion. The target vessel for each anastomosis was 
appropriately exposed using tissue stabilizer (Octopus tissue 
stabilizer®. Medtronic Inc., Minneapolis, Minnesota, USA) 

and with or without deep pericardial stich or heart positioner. 
Complete revascularization of the major coronary artery 
branches was completed in off-pump fashion, although graft 
selection and how to design the bypass were determined by 
each surgeon’s preference. Distal anastomosis to the coronary 
artery with arterial graft was performed using single 8-0 poly-
propylene suture in continuous fashion while 7-0 polypro-
pylene suture was used for anastomosis with vein grafts. As 
for proximal anasto¬mosis with the free vein grafts or radial 
artery to the aorta, 6-0 and 7-0 polypropylene sutures were 
used, respectively. The number of anastomoses were 3.3±0.9. 
OPCAB with multi-arterial grafts was performed in 361 cases 
(42.4%). Total arterial revascu¬larization was performed in 
196 cases (23.0%).

Follow up: Mean follow-up period of all patients was 25.7 
months (range: 0.1-82.9 months). Postoperative follow-up 
coronary angiography was not routinely performed, due to 

Table 2. Operative procedures, perioperative results in all cohort and the matched cohort

Variables
All patient cohort Matched propensity score cohort

EF < 35% (N = 158) EF ≥ 35% (N = 693) P-value EF < 35% (N = 141) EF ≥ 35% (N = 141) P-value

Multi-arterial graft use, n (%) 63 (39.9) 298 (43.0) 0.532 56 (39.7) 64 (45.4) 0.399

Conversion to on-pump, n (%) 4 (2.5) 9 (1.3) 0.276 4 (2.8) 6 (4.3) 0.749

Postoperative complications, n (%)

   Reoperation due to bleeding 3 (1.9) 13 (1.9) 1.000 3 (2.1) 1 (0.7) 1.622

   Wound infection 1 (0.6) 6 (0.9) 0.902 1 (0.7) 1 (0.7) 1.000

   New CVA 1 (0.6) 7 (1.0) 0.911 1 (0.7) 3 (2.1) 0.615

   New dialysis 5 (3.2) 4 (0.6) 0.014* 3 (2.1) 1 (0.7) 0.622

In-hospital mortality, n (%) 5 (3.2) 8 (1.2) 0.075 4 (2.8) 5 (3.6) 0.811

Length of ICU stay (day), median IQR 5 (5-7) 5 (5-6) 0.276 5 (5-7) 5 (5-8) 0.298

Length of hospital stay (day), median IQR 12 (9-16) 10 (8-14) 0.116 11 (8-16) 10 (8-15) 0.453

EF, ejection fraction; CVA, cerebrovascular accident; ICU, intensive care unit; IQR, interquartile range

Table 3. Multivariable risk regression analysis of prognostic factors for in hospital death (all patient cohort and the matched-
propensity score cohort)

Variables
All patient cohort Matched propensity score cohort

RR 95% CI P-value RR 95% CI P-value

Low EF (<35%) 0.63 0.15-2.61 0.527 0.55 0.14-2.19 0.398

Age 1.04 0.97-1.12 0.268 1.01 0.92-1.12 0.772

Female vs. male 2.23 0.75-6.65 0.150 6.23 1.26-30.70 0.025*

COPD 4.72 1.35-16.39 0.015 6.73 1.52-29.70 0.012*

NYHA 1.92 0.73-5.07 0.186 1.09 0.30-4.02 0.895

Renal insufficiency 3.54 1.06-11.83 0.040 3.96 1.06-14.74 0.041*

Preoperative IABP 2.62 0.73-9.42 0.141 1.74 0.39-7.66 0.467

RR, risk ratio; CI, confidence interval; COPD, chronic obstructive pulmonary disease; NYHA, New York Heart Association; IABP, intra-aortic balloon pump
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the unavailability of this modality with insurance reimburse-
ment in Thailand, but was considered in patients who devel-
oped clinical symptoms suspecting possible cardiac ischemia.

Statistical analysis: Baseline characteristics, operative 
data, postoperative complications, and rates of outcomes 
were compared using Pearson Chi-square test (categorical 

variables), Student’s t-test (continuous variables), and Mann-
Whitney U test (continuous, skewed data). The Kaplan-
Meier method with the attachment of the number of patients 
at risk was used for showing overall survival between groups. 
We analyzed using both the all-patient cohort and matched-
propensity score cohort.

Table 4. Prognostic factors for all-cause death in the long-term follow up (all patient cohort and the matched-propensity score 
cohort) analyzed by multivariable Cox’s proportional hazard model

Variables
All patient cohort Matched propensity score cohort

HR 95% CI P-value HR 95% CI P-value

Low EF (<35%) 2.07 1.14-3.73 0.016 2.72 1.10-6.69 0.029*

Age 0.99 0.96-1.02 0.603 0.99 0.94-10.4 0.654

Female vs. male 1.09 0.65-1.85 0.727 1.31 0.52-3.33 0.568

COPD 3.17 1.72-5.85 <0.001 7.84 2.58-23.89 <0.001*

NYHA 1.61 1.02-2.54 0.042 2.90 1.27-6.59 0.011*

Recent myocardial infarction 1.39 0.72-2.70 0.332 0.63 0.18-2.21 0.474

Renal insufficiency 3.25 1.92-5.49 <0.001 5.53 2.19-13.99 <0.001*

Preoperative IABP 0.61 0.33-1.15 0.129 0.39 0.15-1.02 0.056

Diagnosis

   Single vessel disease 1.00 Reference

   Double vessel disease 1.98 0.23-1723 0.534 - - -

   Tripe vessel disease 2.04 0.27-15.53 0.491 - - -

HR, hazard ratio; CI, confidence interval; COPD, chronic obstructive pulmonary disease; NYHA, New York Heart Association; IABP, intra-aortic balloon pump

Table 5. Prognostic factors for postoperative MACCE (all patient cohort and the matched-propensity score cohort) analyzed by 
multivariable Cox’s proportional hazard model

Variables
All patient cohort Matched propensity score cohort

HR 95% CI P-value HR 95% CI P-value

Low EF (<35%) 1.49 0.93-2.40 0.098 1.68 0.89-3.17 0.111

Age 0.99 0.97-1.02 0.821 0.98 0.95-1.02 0.414

Female vs. male 0.89 0.59-1.34 0.575 1.31 0.66-2.60 0.434

COPD 2.22 1.36-3.62 0.001 4.45 2.05-9.68 <0.001*

NYHA 1.46 1.02-2.07 0.036 2.26 1.23-4.14 0.008*

Recent myocardial infarction 1.58 0.96-2.62 0.074 1.10 0.44-2.76 0.834

Renal insufficiency 2.45 1.62-3.71 <0.001 3.21 1.67-6.17 <0.001*

Preoperative IABP 0.91 0.56-1.45 0.680 0.71 0.36-1.38 0.307

Diagnosis

   Single vessel disease 1.00 Reference - 1.00 Reference -

   Double vessel disease 1.25 0.40-3.96 0.704 0.53 0.08-3.29 0.494

   Triple vessel disease 0.85 0.30-2.42 0.765 0.79 0.16-3.83 0.770

MACCE, major adverse cardiac and cerebrovascular event; HR, hazard ratio; CI, confidence interval; COPD, chronic obstructive pulmonary disease; NYHA, 
New York Heart Association; IABP, intra-aortic balloon pump
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To reduce confounding, we used propensity scores to 
match the patients with Low EF to the patients with Faired 
EF. Logistic regression analysis was used to calculate a pro-
pensity score, which evaluates the unbalanced variables of 
patient characteristics. The variables included age, gender, 
BMI, NYHA, CCS, COPD, PVD, history of recent MI, 
preoperative renal insufficiency, and preoperative IABP use. 
The mean propensity score of these 2 groups was 0.30±0.18 
(Table 1). Matched propensity score was applied to balance 
the patient characteristics between the two groups. Propen-
sity score matching resulted in the selection of 282 patients 
(Low EF group, N = 141; Faired EF group, N = 141, Table 1). 
Results from the all-patient cohort and matched propensity 
score analysis were evaluated.

The standardized differences (STD) between groups after 
matching was demonstrated. An STD of 0.2 or more indicates 
covariates were imbalanced between groups. The association 
between EF (EF less than 35 vs. EF ≧35 or more (%) and in-
hospital mortality was analyzed by multivariable risk regres-
sion analysis and demonstrated with risk ratio (RR) with 95% 
confidence interval (CI).

The association between EF and MACCE as well as all-
cause death in the long-term follow up were analyzed by mul-
tivariable Cox’s proportional hazard model, demonstrated 
with hazard ratio (HR) with 95% confidence interval (CI). 
The significance level of the P-value was set at less than 0.05. 
Statistical analyses were performed with STATA software ver-
sion 16.0 (StataCorp, CS, TX, USA).

RESULTS

The comparison of operative procedures, perioperative 
results, and the outcome in the long-term follow up between 
these two groups are shown in Table 2. In the all cohort, the 
occurrence of postoperative new dialysis (3.2 vs. 0.6%, P = 
0.014) was significantly different between these two groups. 
However, in the matched cohort, all variables, including 
major postoperative complications and in-hospital mortality, 
were not statistically different. (Table 2)

The multivariable risk regression analyses to identify 
prognostic factors for in-hospital mortality is shown in Table 
3. In the matched cohort, gender, COPD, and preoperative 
renal insufficiency were detected as significant risk factors 
(gender, female; RR 6.23, P = 0.025; COPD, RR 6.73, P = 
0.012; preoperative renal insufficiency, RR 3.96, P = 0.041, 
Table 3), while Low EF was not a significant risk factor (P = 
0.398) for hospital death. (Table 3)

Table 4 shows the results of the analysis by multivariable 
Cox’s proportional hazard model to identify prognostic fac-
tors for all-cause death in the follow-up periods both in the 
all cohort and matched cohort. In the matched cohort as well 
as in the all cohort, Low EF (HR 2.72, P = 0.029), COPD 
(HR 7.84, P < 0.001), NYHA class (HR 2.9, P = 0.011), and 
preoperative renal insufficiency (HR 5.53, P < 0.001) were 
significant risk factors. (Table 4)

Table 5 shows the prognostic factors for postoperative 
MACCE in the follow-up periods both in the all cohort and 

matched cohort analyzed by multivariable Cox’s proportional 
hazard model. In the matched cohort, COPD (RR 4.45, P 
< 0.001), NYHA class (RR=2.26, P = 0.008), and preopera-
tive renal insufficiency (RR=3.21, P < 0.001) were detected as 
significant risk factors for perioperative MACCE, while Low 
EF was not a significant risk factor both in the all cohort (P 
= 0.098, Table 5) and matched cohort (P = 0.111). (Table 5)

Figure 1A and 1B show overall survival rate between the 
Low EF and Faired EF groups in the all cohort (Figure 1A) 
and in the matched-propensity score cohort (Figure 1B). In 
the all cohort, the survival rate at 5 years in the Low EF or 
Faired EF groups were 67.4±4.1% and 86.1±2.9%, respec-
tively (P < 0.001, Figure 1A). (Figure 1A) In the matched 
cohort, the survival rate at 5 years in the Low EF group 
was significantly inferior to that of the Faired EF group 
(66.5±6.4% vs. 86.5±4.5%, P = 0.008, Figure 1B). (Figure 1B)

Figure 2A and 2B show freedom from MACCE rate 

Figure 1A. Survival rate at 5 years in the Low EF or the Faired EF group 
in all cohorts.

Figure 1B. Survival rate at 5 years in the Low EF or the Faired EF group 
after matched propensity score analysis.
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between the Low EF and Faired EF groups in the all cohort 
(Figure 2A) and in the matched-propensity score cohort 
(Figure 2B). (Figure 2A) In the all cohort, freedom from 
MACCE at 5 years in these two groups were 63.3±5.2% and 
74.2±3.7%, respectively (P = 0.001, Figure 2A). In matched 
cohort, the Low EF group was relatively inferior to that of the 
Faired EF group, although it was not statistically significant 
(62.0±9.6% vs. 75.0±8.9%, P = 0.078, Figure 2B). (Figure 2B)

DISCUSSION

There are a variety of postoperative complications in rela-
tion to the establishment of cardiopulmonary bypass (CPB), 
including stroke or cross-clamp induced aortic injury. How-
ever, OPCAB does not accompany these kinds of complica-
tions and can provide pulsatile circulation to every organ all 

through the operation. Therefore, the choice of this mode 
for high-risk patients who have several comorbidities, such 
as a history of cerebrovascular disease or LV dysfunction, 
would lead to a risk reduction [Christakis 1989; Kuroda 2016; 
Appoo 2004; Topkara 2005; Pieri 2016].

Previous reports emphasized that the operative mortality 
rate after CABG for patients with low EF were high [Pieri 
2016; Jarral 2011], but several recent reports from Japan 
showed more favorable outcome has been achieved with the 
sophistication of the strategy of OPCAB even for this cohort 
(0.5-2.5%) [Kuroda 2016; Fukui 2014; Ueki 2016]. Kuss et 
al. emphasized the superiority of OPCAB to on-pump CABG 
in hard endpoints with their review and meta-analysis of pro-
pensity score [Kuss 2010]. Similarly, Keeling et al., compared 
the outcomes of CABG for the patients with Low EF from 
the STS national database and concluded patients with LV 
dysfunction would preferentially benefit from OPCAB pos-
sibly because of the evolution or standardization of surgical 
techniques [Keeling 2013].

The central message from this study is that LV dysfunc-
tion itself is not a significant risk factor for mortality in the 
early postoperative period after OPCAB, however, it is surely 
a significant negative influencer for it in the midterm period. 
The details of preoperative patient clinical profiles imply that 
potentially low EF patients have multiple comorbidities than 
faired EF counterparts and such multi-preoperative factors 
may influence the hard endpoints in the midterm.

For example, postoperative renal insufficiency was a 
strong negative factor on overall death in the early period 
and MACCE in the midterm period assessed by multivariate 
analysis both in the all cohort and matched cohort. In gen-
eral, renal dysfunction itself has been thought a risk factor for 
intraoperative and postoperative adverse events [Kuss 2010; 
Cooper 2006; Komiya 2009]. McCullough et al. proposed 
some explanations for the association between renal dysfunc-
tion and poor prognosis after coronary revascularization pro-
cedures as follows: (1) excess comorbidities in patients with 
chronic kidney disease; (2) excess toxicities in with chronic 
kidney disease; and (3) a special adverse pathobiological state 
in which there is acceleration of atherosclerotic, myocardial 
disease [Komiya 2009]. Considering that patients with preop-
erative renal dysfunction typically have multi-operative risk 
factors, OPCAB seems to be quite suitable for this cohort. 
This idea has been emphasized from several reports [Kuss 
2010; McCullough 2002].

Complete revascularization with multiple arterial grafts for 
many target vessels is required especially for the patients with 
LV dysfunction brought by relatively broad ischemia from 
multiple impaired coronary flow [Fukui 2014; Puskas 2003; 
Carr 2002; Bouchart 2001; Kim 2001]. In complicated cases, 
OPCAB surgeons confront two hurdles: One is the technical 
demand to complete revascularization with multiple arterial 
grafts in beating fashion, which is more difficult than CABG 
under arrested heart [Taggart 2016]. Another hurdle is the 
risk of emergence of critical arrhythmia requiring pump con-
version. Kuroda et al. recently reported the detailed informa-
tion of patients who experienced the unplanned pump con-
version, and major reasons were the elevation of pulmonary 

Figure 2A. Freedom from MACCE at 5 years in the Low EF or the 
Faired EF group in all cohorts.

Figure 2B. Freedom from MACCE at 5 years in the Low EF or the Faired 
EF group after matched propensity score analysis.
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artery pressure and arrhythmia [Kuroda 2016]. Many reports 
show how important it is to use several mechanical devices to 
complete this maneuver safely for high-risk groups [Craver 
2001; Vohra 2006]. In our unit, prophylactic IABP support 
for patients with LV dysfunction or left main tract stenosis 
before or at the beginning of the operation routinely has been 
used, and it seems to have worked well from the outcome that 
in all cohort, pump conversion rate was 2.5% in the Low EF 
group and 1.3% in the Faired EF group, respectively (P = 
0.276), and in matched propensity score analysis, 2.8% and 
4.3%, respectively (P = 0.749).

This study has some limitations. The number of all patients 
in this study was small. Postoperative angiographic data 
could not be obtained in all patients. Furthermore, this was 
a retrospective observational study and was not randomized. 
Besides, this study did not compare the outcome of OPCAB 
and ONCAB in the same period because the number within 
the ONCAB group so far in our hospital has been quite small. 
This would make it difficult to do a statistical analysis properly 
between the two groups. So, the present study can’t show the 
superiority of OPCAB to ONCAB. Moreover, the number 
of perioperative and postoperative clinical parameters in this 
study was not large.

In conclusion, OPCAB seems acceptable and beneficial for 
the patients with LV dysfunction, referring to the fact that 
low EF is not a significant risk factor for hospital death both 
in the all and matched cohort. However, it is reality that it is a 
significant risk factor for overall death in the midterm period 
in both cohorts, although the multi-perioperative clinical fac-
tors also are influential.
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