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Abstract

Background: Coronary artery bypass grafting (CABG) in patients with severe left ventricular (LV) dysfunction remains a
high-risk procedure, with considerable perioperative morbidity and mortality. The choice between off-pump (OPCAB)
and on-pump (ONCAB) CABG continues to generate debate, particularly regarding outcomes in this vulnerable group.
Methods: This prospective observational study included 50 patients with LV ejection fraction <35% undergoing CABG at
a tertiary care center. Patients were divided into two groups: OPCAB (n=25) and ONCAB (n=25). Baseline demographics,
intraoperative parameters, and postoperative outcomes were recorded and compared between groups.

Results: Both groups were comparable in baseline characteristics. The ONCAB group had a higher mean number of
grafts (3.1 vs. 2.7, p=0.04). OPCAB patients demonstrated shorter mean ventilation time (6.8 vs. 9.5 hours, p=0.01), ICU
stay (2.8 vs. 3.9 days, p=0.002), and hospital stay (7.2 vs. 9.0 days, p=0.003). Complications such as renal dysfunction,
arrhythmias, and stroke were numerically higher in ONCAB, though not statistically significant. Thirty-day mortality was
4% in OPCAB versus 8% in ONCAB.

Conclusion: OPCAB appears to provide superior short-term recovery and lower complication rates, while ONCAB offers
more complete revascularization. Both techniques are safe, and selection should be individualized.
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Introduction

Coronary artery bypass grafting (CABG) remains the cornerstone of surgical revascularization in patients with
advanced coronary artery disease, including those with severe left ventricular (LV) dysfunction. (1) Patients
with reduced ejection fraction represent a particularly high-risk group, where perioperative morbidity and
mortality are substantially elevated. Traditionally, CABG has been performed using cardiopulmonary bypass
(on-pump), which allows a bloodless and motionless operative field. (2,3) However, cardiopulmonary bypass is
associated with systemic inflammatory responses, myocardial ischemia—reperfusion injury, and potential
complications such as renal dysfunction, neurological deficits, and bleeding. These risks may be accentuated in
patients with poor LV function, where even small insults can significantly affect outcomes.(4)

The emergence of off-pump CABG (OPCAB) sought to minimize the deleterious effects of extracorporeal
circulation. Avoiding cardiopulmonary bypass may reduce myocardial injury, preserve ventricular function, and
improve early postoperative recovery. Yet, concerns remain regarding the completeness of revascularization,
long-term graft patency, and technical challenges in patients with diffusely diseased or small vessels. For
patients with severe LV dysfunction, the choice between off-pump and on-pump CABG is therefore of crucial

clinical significance. (5) This prospective observational study was undertaken to compare perioperative
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outcomes, complications, and survival between the two approaches, thereby contributing to the ongoing debate
regarding the optimal surgical strategy in this vulnerable patient population.

Methodology

This prospective observational study was conducted in the Department of Cardiothoracic and Vascular Surgery
at a tertiary care center over a period of one year. A total of 50 patients with severe left ventricular dysfunction,
defined as left ventricular ejection fraction (LVEF) < 35%, who were scheduled to undergo coronary artery
bypass grafting (CABG), were included in the study. Patients were divided into two groups based on the
surgical technique employed: Group A (Off-pump CABG) and Group B (On-pump CABG). The allocation was
decided by the operating surgeon according to patient profile, coronary anatomy, and intraoperative feasibility.
Patients with concomitant valvular disease requiring intervention, emergency surgery, or redo CABG were
excluded from the study.

All patients underwent thorough preoperative evaluation including detailed clinical history, physical
examination, electrocardiography, transthoracic echocardiography, and coronary angiography. Baseline
demographic variables, comorbid conditions such as diabetes mellitus, hypertension, chronic kidney disease,
and history of myocardial infarction were recorded. Standard preoperative laboratory investigations were
performed, and high-risk consent was obtained from all patients. Preoperative optimization included anti-
ischemic therapy, inotropes when indicated, and intra-aortic balloon pump (IABP) support in selected cases.

In Group A, off-pump CABG was performed using stabilizers to immobilize the coronary artery during
anastomosis while maintaining native cardiac activity. In Group B, on-pump CABG was performed using
standard cardiopulmonary bypass with moderate hypothermia and cold blood cardioplegia for myocardial
protection. The number of grafts, cross-clamp time, cardiopulmonary bypass time, and intraoperative use of
IABP were documented. Hemodynamic monitoring was carried out intraoperatively in both groups to assess
stability during grafting.

Postoperative outcomes including duration of mechanical ventilation, inotropic requirement, intensive care unit
(ICU) stay, hospital stay, arrhythmias, renal dysfunction, stroke, and perioperative mortality were recorded.
Serial echocardiographic assessments were performed to evaluate changes in LV function. Data were collected
prospectively and analyzed to compare intraoperative and postoperative outcomes between the two groups.

Statistical analysis was performed using appropriate tests, with p-value <0.05 considered significant.

RESULTS

Table 1: Baseline Demographic and Clinical Characteristics (n = 50)

Variable Off-pump CABG (n=25) | On-pump CABG (n=25) | p-value
Mean Age (years) 61.4+82 62.1+7.9 0.72
Male Gender (%) 19 (76%) 18 (72%) 0.76
Diabetes Mellitus (%) 15 (60%) 16 (64%) 0.78
Hypertension (%) 17 (68%) 18 (72%) 0.80
Previous MI (%) 12 (48%) 14 (56%) 0.59
Mean LVEF (%) 31.2+3.5 30.8+3.2 0.64

46
www.ijbamr.com P ISSN: 2250-284X, E ISSN: 2250-2858



Indian Journal of Basic and Applied Medical Research; September 2025: Vol.-14, Issue-4, P. 45 - 49

Table 2: Intraoperative Details

Variable Off-pump CABG (n=25) | On-pump CABG (n=25) | p-value
Mean No. of Grafts 2.7+0.6 3.1+£0.7 0.04*
Cross Clamp Time (min) - 46 £ 11 -
CPB Time (min) - 84 +£18 -
Intraoperative IABP Use (%) 3 (12%) 5(20%) 0.44
Conversion to On-pump (%) 2 (8%) - -

Table 3: Postoperative Outcomes

Outcome Off-pump CABG (n=25) | On-pump CABG (n=25) | p-value
Mean Ventilation Time (hrs) 6.8+2.1 9.5+£3.0 0.01*
Mean ICU Stay (days) 28+1.0 39+1.2 0.002%*
Mean Hospital Stay (days) 72+1.5 9.0+2.0 0.003*
Inotropic Support >24 hrs (%) 6 (24%) 10 (40%) 0.18
Improvement in LVEF at Discharge +4.2+£1.5% +3.5+1.2% 0.09

Table 4: Postoperative Complications and Mortality

Complication / Outcome Off-pump CABG (n=25) | On-pump CABG (n=25) | p-value
Re-exploration for Bleeding 1 (4%) 2 (8%) 0.55
Stroke (%) 0 (0%) 1 (4%) 0.31
Acute Renal Dysfunction (%) 1 (4%) 3 (12%) 0.29
New-Onset Arrhythmias (%) 3 (12%) 5 (20%) 0.44
30-day Mortality (%) 1 (4%) 2 (8%) 0.55
Discussion

In this prospective observational study comparing off-pump (OPCAB) and on-pump (ONCAB) coronary artery
bypass grafting in patients with severe left ventricular (LV) dysfunction, several important trends were
observed. The baseline demographic and clinical characteristics between the two groups were largely
comparable, which minimized potential confounding effects. The mean age, prevalence of diabetes,
hypertension, and previous myocardial infarction were similar across groups, indicating an adequately balanced
study population.

Our intraoperative findings demonstrated that ONCAB patients received a higher mean number of grafts than
OPCARB patients (3.1 vs. 2.7, p=0.04). This observation aligns with prior studies, which have suggested that on-
pump surgery provides superior visualization and technical ease, especially in cases with diffuse coronary
disease, thereby allowing more complete revascularization [1] . However, this potential benefit comes at the
expense of increased operative time, longer cross-clamp and cardiopulmonary bypass duration, and the risk of
systemic complications associated with extracorporeal circulation [2] . In contrast, OPCAB avoided these

risks, though sometimes at the cost of slightly fewer grafts, as noted in our study.
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Postoperative outcomes strongly favored OPCAB. Ventilation time, ICU stay, and total hospital stay were all
significantly shorter in the off-pump group. These findings are consistent with the results of the ROOBY and
CORONARY trials, which reported reduced resource utilization and faster recovery with OPCAB, despite no
significant long-term survival advantage [3,4] . Shorter ventilation and ICU stays in OPCAB patients may
reflect reduced myocardial ischemia—reperfusion injury, avoidance of systemic inflammatory response, and
preservation of ventricular performance [5] . Improvement in LVEF at discharge was observed in both groups,
though not statistically different, indicating that both techniques can lead to functional recovery when performed
appropriately.

When analyzing complications, the incidence of renal dysfunction, arrhythmias, and neurological events was
numerically higher in ONCAB patients, though not statistically significant. This is in agreement with Ascione et
al., who demonstrated a lower risk of postoperative renal impairment and stroke with OPCAB, especially in
high-risk cohorts [6] . Mortality at 30 days was slightly lower in the OPCAB group (4% vs. 8%), though this
difference did not reach statistical significance, likely due to the limited sample size. Several meta-analyses have
reported similar early mortality between the two approaches, but suggest potential benefits of OPCAB in select
high-risk groups such as those with severe LV dysfunction or renal impairment [7-10] .

The primary limitation of this study lies in its relatively small sample size, which restricts statistical power for
detecting differences in low-frequency outcomes such as mortality and stroke. Additionally, the observational
design may introduce selection bias, as the choice of technique was surgeon-driven. Nevertheless, the
prospective nature and careful collection of perioperative data add strength to the findings. (11)

Conclusion:

OPCAB appears to provide superior short-term recovery and lower complication rates, while ONCAB offers

more complete revascularization. Both techniques are safe, and selection should be individualized.
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