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Abstract: Coronary artery bypass grafting (CABG) is a commonly performed surgical intervention for coronary artery disease 

(CAD), aiming to restore blood flow to the myocardium and improve cardiac function. Left ventricular (LV) systolic function is a 

crucial determinant of postoperative outcomes in CABG patients, yet the predictors of adverse outcomes remain incompletely 

understood. Objective: This study aimed to evaluate left ventricular function outcomes following CABG and identify predictors of 

mortality among CABG patients. Methods: A prospective cohort study was conducted at, Ch. Pervaiz Elahi Institute Of Cardiology 

(CPEIC), Multan, Pakistan, from December 2022 to December 2023. The study included 96 patients undergoing CABG surgery. 

Preoperative data collection encompassed demographic information, medical history, and baseline clinical characteristics. Left 

ventricular function was assessed using echocardiography preoperatively and postoperatively. Statistical analysis involved 

descriptive statistics, univariate analysis, and univariate regression. Results: The study cohort comprised 96 participants, with a 

mean age of 56.1 years (±12.2) and a male predominance (67.7%). Prevalent comorbidities included diabetes mellitus (78.1%) 

and hypertension (79.2%). LV systolic dysfunction (30.2%) and old ischemic heart disease (72.9%) were common preexisting 

conditions. Intraoperative variables included perioperative inotropes (5.2%) and emergent surgeries (3.1%). Postoperative 

complications included reoperation for bleeding (5.2%) and deterioration of LV ejection fraction (34.4%). The mortality rate was 

5.2%. Postoperatively, the mean LVEF increased significantly from 32.00% (±5.219) to 37.00% (±9.801) in isolated CABG 

patients. Conclusion: This study confirms the significant improvement in LV systolic function following CABG and underscores 

the high benefit of CABG in patients with reduced EF. However, diabetes mellitus, advanced diastolic dysfunction, and the insertion 

of IABP were identified as significant predictors of adverse outcomes. Identifying patients with these risk predictors could provide 

complementary prognostic information and help optimise care, monitoring, and follow-up to improve their expected poor outcomes. 
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Introduction  

 

Coronary artery bypass grafting (CABG) is a widely utilised 

surgical procedure aimed at restoring blood flow to the 

myocardium in patients with obstructive coronary artery 

disease (CAD) (1). In this procedure, conduits are used to 

bypass blocked or narrowed coronary arteries, thereby 

alleviating myocardial ischemia and improving cardiac 

function. (2). An integral aspect of assessing the efficacy 

and prognosis of CABG is the evaluation of left ventricular 

function, which plays a crucial role in determining 

postoperative outcomes and overall cardiac health. (3). 

Left ventricular function refers to the ability of the left 

ventricle to contract and pump blood effectively to meet the 

metabolic demands of the body. (4). It is commonly 

assessed using ejection fraction (EF) and diastolic function. 

EF represents the percentage of blood ejected from the left 

ventricle during each contraction, serving as a measure of 

systolic function and myocardial contractility (5). Diastolic 

function, on the other hand, pertains to the relaxation and 

filling of the left ventricle during diastole, influencing 

ventricular compliance and filling pressures (6). 

Numerous international studies have investigated the 

impact of left ventricular function on outcomes following 

CABG. Research by Marazzato J et al. (2021) demonstrated 

a clear association between preoperative EF and long-term 

survival post-CABG, with lower EF correlating with 

increased mortality rates (7). Similarly, investigations by 

Anantha et al. (2020) highlighted the significance of 

diastolic dysfunction as an independent predictor of adverse 

cardiac events following CABG, emphasizing the 

importance of comprehensive left ventricular assessment in 

preoperative risk stratification (8). 

In Pakistan, where CAD is increasingly prevalent, the 

demand for CABG procedures continues to rise. According 

to data from Head SJ. et al. (2018), CAD accounts for a 

significant proportion of cardiovascular morbidity and 

mortality in the country, with CABG being a primary 

treatment modality for advanced coronary artery disease 

(9). Moreover, epidemiological reports from institutions 

such as the Pakistan National Heart Association (PANAH) 

underscore the high prevalence of risk factors for CAD, 

including diabetes mellitus, hypertension, and obesity, 
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which may impact left ventricular function and surgical 

outcomes in CABG patients (10). 

Given the critical role of left ventricular function in 

predicting post-CABG outcomes and the scarcity of 

comprehensive data in the Pakistani context, there is a 

compelling rationale to investigate the assessment of left 

ventricular function and its impact on surgical outcomes in 

CABG patients within the local population (11). 

Understanding the nuances of left ventricular function in 

this setting can guide clinicians in risk stratification, 

perioperative management, and tailored interventions to 

optimise patient outcomes. 

The primary objective of this study is to evaluate the 

preoperative and postoperative left ventricular function in 

patients undergoing CABG and to identify the predictors 

that adversely lead to poor postoperative outcomes. 

By addressing these objectives, we aim to enhance our 

understanding of left ventricular function dynamics 

following CABG and its implications for patient care and 

outcomes in the Pakistani population. 

Our study has important implications for healthcare policy 

and clinical practice in Pakistan. Our findings can help 

inform risk stratification strategies, improve preoperative 

optimization protocols, and enhance postoperative care 

pathways for CABG patients nationwide. Additionally, our 

study can serve as a basis for targeted interventions aimed 

at reducing the burden of CAD and improving surgical 

outcomes in Pakistan.  

 

Methodology  

This study adopts a prospective cohort study design to 

evaluate the outcomes of left ventricular function 

subsequent to coronary artery bypass grafting (CABG) in 

patients diagnosed with coronary artery disease (CAD). 

Conducted at the, Ch. Pervaiz Elahi Institute Of Cardiology 

(CPEIC), Multan, Pakistan, the study spanned from 

December 2022 to December 2023. 

The sample size for this investigation was estimated at 96 

participants. Calculated based on the anticipated effect size, 

significance level, and study power, this sample size ensures 

adequate statistical power to detect clinically significant 

differences in left ventricular function outcomes post-

CABG. 

Inclusion criteria encompassed patients diagnosed with 

coronary artery disease, with a left ventricular ejection 

fraction (LVEF) below 45%, scheduled for elective 

coronary artery bypass grafting (CABG), aged 18 years or 

older, and capable of providing informed consent. 

Exclusion criteria involved patients with normal LVEF, 

severe pulmonary hypertension, cardiogenic shock, atrial 

fibrillation, combined CABG with other valve 

interventions, and those lacking postoperative 

echocardiography follow-up. Additionally, patients with 

very low EF (<20%) were excluded due to unsuitability for 

surgery as determined by the multidisciplinary team. 

Data collection procedures involved gathering preoperative 

data including demographic details, medical and medication 

history, and baseline clinical characteristics. Preoperative 

assessment of left ventricular function was conducted via 

echocardiography, evaluating parameters such as ejection 

fraction (EF) and diastolic function indices. 

Postoperatively, left ventricular function was reevaluated at 

specified intervals using echocardiography, immediately 

post-op, on postoperative day 1, and postoperative day 7, to 

assess changes in EF and diastolic function following 

CABG. These changes served as indicators of the 

procedure's effectiveness. 

The primary outcome of the study was the alteration in left 

ventricular ejection fraction (EF) from baseline to 

postoperative follow-up, with secondary outcomes 

including predictors of poor outcomes within the study 

population. Descriptive statistics were employed to 

summarize baseline characteristics and outcomes. 

Continuous variables were presented as mean ± standard 

deviation or median (interquartile range), while categorical 

variables were expressed as frequencies and percentages. 

Paired t-tests were utilized to compare preoperative and 

postoperative left ventricular function, while univariate 

regression analysis was performed to identify predictors of 

postoperative left ventricular dysfunction and adverse 

outcomes. Statistical significance was set at p < 0.05, with 

all analyses conducted using statistical software such as 

SPSS. 

Results 

A total of 96 participants were included in this study. Table 

1 presents the demographic characteristics and clinical 

parameters of the study cohort undergoing coronary artery 

bypass grafting (CABG). The mean age of the participants 

was 56.1 years, with a standard deviation of 12.2 years, 

indicating a relatively older population undergoing this 

cardiac surgical procedure. The majority of the cohort was 

male, comprising 67.7% of the sample, reflecting a higher 

prevalence of coronary artery disease and CABG in men 

compared to women. Diabetes mellitus and hypertension 

were prevalent comorbidities, affecting 78.1% and 79.2% of 

the participants, respectively, highlighting the association 

between these metabolic conditions and cardiovascular 

disease. 

Furthermore, the table delineates various cardiac parameters 

and intraoperative variables relevant to CABG. Notably, a 

significant proportion of patients presented with preexisting 

cardiovascular conditions such as old ischemic heart disease 

(72.9%) and left ventricular (LV) systolic dysfunction 

(30.2%), underscoring the complexity of cases requiring 

surgical intervention. Intraoperative measures such as the 

use of perioperative inotropes (5.2%) and emergent 

surgeries (3.1%) reflect the acuity and severity of some 

cases. Postoperative complications, including reoperation 

for bleeding (5.2%) and deterioration of LV ejection 

fraction (34.4%), demonstrate the challenges associated 

with CABG and the need for vigilant postoperative care. 

Despite advancements in surgical techniques and 

perioperative management, mortality remained a concern, 

with a mortality rate of 5.2% observed in this cohort, 

emphasizing the importance of risk stratification and 

optimization strategies in CABG patients. 

Figure 1 shows the comparison of left ventricular ejection 

fraction (LVEF) before and after coronary artery bypass 
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grafting (CABG) surgery in isolated CABG patients. The 

preoperative LVEF for isolated CABG patients was 32.00% 

on average, with a standard deviation of 5.219%, indicating 

the baseline left ventricular function before surgery. 

Postoperatively, there was a notable improvement in LVEF, 

with the mean value increasing to 37.00% and a standard 

deviation of 9.801%. This increase in postoperative LVEF 

suggests a positive response to CABG surgery, with the left 

ventricular function showing improvement following the 

procedure. 

This p-value of < 0.05 suggests that there is a statistically 

significant difference in LVEF before and after CABG 

surgery in this subset of patients. The findings underscore 

the beneficial impact of CABG on left ventricular function 

in isolated CABG patients, supporting its role as an effective 

treatment option for improving cardiac function in 

individuals with coronary artery disease 

Table 1: Demographic and clinical characteristics of 

study population 

Variable     Number Percentage 

Age (Mean ±Standard 

Deviation)                    

56.1    ±12.2       

BMI (Mean ± Standard 

Deviation)                    

27.8    ±5.9        

Male      65      67.7        

Diabetes Mellitus 75   78.1        

Hypertension 76   79.2        

Obesity   44      45.8        

Chronic Kidney Disease 16 16.7        

Old Ischemic Heart Disease               70 72.9        

STEMI presentation 14 14.6        

NEHA II/III 69 71.9        

Standard Euro SCORE                                6 (4–8)       

LV significant systolic 

dysfunction                

29 30.2        

Dilated RV dimension                               7   7.3         

Dilated LV diameter                                12 12.5        

Advanced LV diastolic 

dysfunction                  

39 40.6        

Left Main Disease                             12 12.5        

Significant Mitral 

Regurgitation           

25 26 

Preoperative RV dysfunction                        9 9.4         

Perioperative inotropes                           5       5.2         

Emergent surgery                                   3 3.1         

Perioperative IABP (Intra-

Aortic Balloon Pump)    

18 18.8        

Cross clamp time (Mean ± 

Standard Deviation)      

91.09   ±37.5       

Bypass time (Mean ± 

Standard Deviation)           

139.41 ±71.103     

Complication 

Reoperation for bleeding                           5 5.2         

Postoperative further 

deterioration of LVEF       

33 34.4        

Postoperative wound infection                     18 18.8        

Postoperative AKI (Acute 

Kidney Injury)           

4 4.2         

Postoperative neurological 

complication           

4 4.2         

Mortality 5 5.2       

Table 2 presents the univariate analysis results for mortality 

predictors among the study cohort undergoing coronary 

artery bypass grafting (CABG).  

Figure 1: Comparison of LVEF before and after the 

CABG  

Firstly, diastolic dysfunction II/III, identified in 4.2% of the 

patients, demonstrated a statistically significant association 

with mortality, with a univariate p-value of 0.006.  

Secondly, diabetes mellitus (DM) was present in 3.1% of 

the study cohort and exhibited a significant association with 

mortality, as indicated by a univariate p-value of 0.001.  

Lastly, the use of intra-aortic balloon pump (IABP) was 

noted in 3.1% of the patients and also showed a statistically 

significant association with mortality, with a univariate p-

value of 0.02.  

This suggests that patients with DM, IABP and more severe 

diastolic dysfunction were likely to experience mortality 

following CABG surgery 

Table 2: Univariate analysis for the predictor of 

mortality  

Variable Mortality Univariate 

p-value 

Diastolic dysfunction II/III 4 (4.2%) 0.006 

DM    3 (3.1%) 0.001 

IABP 3 (3.1%) 0.02 

Discussion 

In our study, we investigated the demographic and clinical 

characteristics of a cohort of 96 patients undergoing 

coronary artery bypass grafting (CABG), along with 

evaluating left ventricular function outcomes and 

identifying predictors of mortality. The mean age of our 

study participants was 56.1 years, and the majority were 

male, consistent with previous studies indicating a higher 

prevalence of coronary artery disease and CABG in men. 

Notably, comorbidities such as diabetes mellitus (78.1%) 

and hypertension (79.2%) were prevalent in our cohort, 
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reflecting the association between metabolic conditions and 

cardiovascular disease, which is consistent with existing 

literature (12, 13). 

Among the cardiac parameters assessed, a significant 

proportion of patients presented with preexisting 

cardiovascular conditions, including old ischemic heart 

disease (72.9%) and left ventricular (LV) systolic 

dysfunction (30.2%). These findings underscore the 

complexity of cases undergoing CABG surgery and the 

challenges associated with managing patients with 

advanced cardiovascular disease. Additionally, 

intraoperative measures such as the use of perioperative 

inotropes (5.2%) and emergent surgeries (3.1%) highlight 

the acuity and severity of some cases, which is consistent 

with the literature on CABG outcomes (Agha et al., 2018). 

Our study also evaluated postoperative complications, 

including reoperation for bleeding (5.2%) and deterioration 

of LV ejection fraction (34.4%), demonstrating the 

challenges associated with CABG and the need for vigilant 

postoperative care. Furthermore, mortality remained a 

concern, with a mortality rate of 5.2% observed in our 

cohort, emphasizing the importance of risk stratification and 

optimization strategies in CABG patients, which aligns with 

previous research findings (14). 

In terms of left ventricular function outcomes, our study 

revealed a significant improvement in LVEF following 

CABG surgery, with isolated CABG patients experiencing 

a mean increase from 32.00% to 37.00%. This improvement 

in LVEF supports the efficacy of CABG in enhancing 

cardiac function and myocardial perfusion, consistent with 

the findings of previous studies (14, 15). 

Our findings are consistent with previous studies that have 

demonstrated the beneficial impact of CABG on left 

ventricular function and overall outcomes in patients with 

coronary artery disease. Research by Bianco et al. (2020) 

and Howlett JG et al. (2019) has shown similar 

improvements in LVEF following CABG surgery, 

underscoring the robustness of our results (16, 17). 

Furthermore, our analysis identified specific predictors of 

mortality, including diastolic dysfunction II/III, diabetes 

mellitus (DM), and the use of intra-aortic balloon pump 

(IABP). The increased mortality risk associated with IABP 

use highlights the need for careful consideration and 

judicious patient selection when opting for this intervention 

during CABG. While IABP can provide temporary 

circulatory support in high-risk patients, clinicians must 

weigh the potential benefits against the inherent risks and 

complications associated with its use. Moreover, proactive 

measures to mitigate these risks, such as vigilant monitoring 

for complications and prompt intervention in case of 

adverse events, are imperative to optimize patient outcomes 

and minimize mortality in CABG patients requiring IABP 

support.  These findings are consistent with existing 

literature highlighting the prognostic significance of these 

variables in CABG patients (18, 19).  

Overall, our study contributes to the growing body of 

evidence on CABG outcomes and provides valuable 

insights into risk stratification and management strategies 

for improving outcomes in this patient population. 

However, several limitations should be acknowledged. 

Firstly, the single-center nature of the study may limit the 

generalizability of our findings to other settings. 

Additionally, the relatively small sample size may have 

limited the statistical power to detect smaller effects and 

associations. Furthermore, the exclusion of certain patient 

subgroups, such as those with severe pulmonary 

hypertension or cardiogenic shock, may have introduced 

selection bias into the study population.  

Conclusion 

The study results have demonstrated that coronary artery 

bypass grafting (CABG) can lead to a significant 

enhancement in the left ventricular (LV) systolic function, 

which makes it highly beneficial for patients with reduced 

ejection fraction (EF). However, the study also highlights 

that patients with diabetes mellitus, high-grade diastolic 

dysfunction, and insertion of intra-aortic balloon pump 

(IABP) are at a higher risk of negative outcomes. By 

identifying these risk factors, medical professionals can 

provide complementary prognostic information and 

optimize patient care, monitoring, and follow-up to enhance 

their outcomes. Further research in other tertiary centers is 

required to provide multicenter results and generalize the 

conclusions to the larger population. 

Declarations 

Data Availability statement 

All data generated or analyzed during the study are included 

in the manuscript. 

Ethics approval and consent to participate. 

Approved by the department concerned. (2022-06-12-

CHPIC/005) 

Consent for publication. 

Approved 

Funding 

Not applicable 

Conflict of interest 

 

The authors declared the absence of a conflict of interest. 

Author Contribution  

KASHIF ALI HASHMI (Professor) 

Coordination of collaborative efforts. Study Design, Review 

of Literature. Conception of Study, Development of 

Research Methodology Design, Review of manuscript, and 

Final approval of manuscript. 

MAJID BASHIR (Assistant Professor) 

Conception of Study, Final approval of manuscript. 

Manuscript revisions, critical input. 

Coordination of collaborative efforts. 

MUHAMMAD SHEHZAD KHAN KHATTAK (PG) 

Manuscript drafting. , drafting article. 

Coordination of collaborative efforts. 

MIAN ADNAN ASLAM JAVAID (Research Scholar) 

Data entry and Data analysis, Study Design 

AZMAT EHSAN QURESHI ( Associate Professor) 

https://doi.org/10.54112/bcsrj.v2024i1.809


Biol. Clin. Sci. Res. J., Volume, 2024: 809                                                                                     Qureshi et al., (2024)         

[Citation:  Hashmi, K.A., Bashir, M., Khattak, M.S.K., Javaid, M.A.A., Qureshi, A.E., Kabir, H.A. (2024). Assessment of left 

ventricular function after coronary artery bypass grafting. Biol. Clin. Sci. Res. J., 2024: 809. doi: 

https://doi.org/10.54112/bcsrj.v2024i1.809] 

5 
 

Manuscript revisions, critical input. Coordination of 

collaborative efforts 

HAFIZ ABDUL KABIR (Assistant Professor) 

Coordination of collaborative efforts. Study Design, Review 

of Literature. Conception of Study, Development of 

Research Methodology Design, Review of manuscript, and 

Final approval of manuscript. 

References 

1. Michaels AD, Chatterjee K. Angioplasty versus 

bypass surgery for coronary artery disease. Circulation. 

2002;106(23):e187-e90. 

2. Zhou H, Ma Q, Zhu P, Ren J, Reiter RJ, Chen Y. 

Protective role of melatonin in cardiac ischemia‐reperfusion 

injury: From pathogenesis to targeted therapy. Journal of 

pineal research. 2018;64(3):e12471. 

3. Montrief T, Koyfman A, Long B. Coronary artery 

bypass graft surgery complications: A review for 

emergency clinicians. The American journal of emergency 

medicine. 2018;36(12):2289-97. 

4. Kerkhof PL, Kuznetsova T, Ali R, Handly N. Left 

ventricular volume analysis as a basic tool to describe 

cardiac function. Advances in physiology education. 

2018;42(1):130-9. 

5. Surkova E, Kovács A, Tokodi M, Lakatos BK, 

Merkely B, Muraru D, et al. Contraction patterns of the right 

ventricle associated with different degrees of left ventricular 

systolic dysfunction. Circulation: Cardiovascular Imaging. 

2021;14(10):e012774. 

6. Silbiger JJ. Pathophysiology and 

echocardiographic diagnosis of left ventricular diastolic 

dysfunction. Journal of the American Society of 

Echocardiography. 2019;32(2):216-32. e2. 

7. Marazzato J, Masnaghetti S, De Ponti R, 

Verdecchia P, Blasi F, Ferrarese S, et al. Long-Term 

survival in patients with post-operative atrial fibrillation 

after cardiac surgery: analysis from a prospective cohort 

study. Journal of Cardiovascular Development and Disease. 

2021;8(12):169. 

8. Anantha‐Narayanan M, Malik U, Mbai M, 

Megaly M, Florea V, Sharma A, et al. Impact of diastolic 

dysfunction on long‐term mortality and quality of life after 

transcatheter aortic valve replacement. Catheterization and 

Cardiovascular Interventions. 2020;95(5):1034-41. 

9. Head SJ, Milojevic M, Daemen J, Ahn J-M, 

Boersma E, Christiansen EH, et al. Mortality after coronary 

artery bypass grafting versus percutaneous coronary 

intervention with stenting for coronary artery disease: a 

pooled analysis of individual patient data. The Lancet. 

2018;391(10124):939-48. 

10. Fallahzadeh A, Sheikhy A, Ajam A, Sadeghian S, 

Pashang M, Shirzad M, et al. Significance of preoperative 

left ventricular ejection fraction in 5-year outcome after 

isolated CABG. Journal of Cardiothoracic Surgery. 

2021;16:1-9. 

11. Ali NN. Assessment of preoperative anxiety, its 

contributing factors, and impact on immediate postoperative 

outcomes among cardiac surgery patients-A cross-sectional 

study. 2023. 

12. Lassale C, Tzoulaki I, Moons KG, Sweeting M, 

Boer J, Johnson L, et al. Separate and combined associations 

of obesity and metabolic health with coronary heart disease: 

a pan-European case-cohort analysis. European heart 

journal. 2018;39(5):397-406. 

13. Adair KE, Padgett RN, von Waaden N, Wilson 

RL, Bowden RG. Metabolic health, obesity, and 

cardiovascular disease: 2015–2016 national health and 

nutrition examination survey. The American Journal of the 

Medical Sciences. 2021;361(2):244-52. 

14. Benedetto U, Head SJ, Angelini GD, Blackstone 

EH. Statistical primer: propensity score matching and its 

alternatives. European Journal of Cardio-Thoracic Surgery. 

2018;53(6):1112-7. 

15. Head SJ, Milojevic M, Taggart DP, Puskas JD. 

Current practice of state-of-the-art surgical coronary 

revascularization. Circulation. 2017;136(14):1331-45. 

16. Bianco V, Kilic A, Gleason TG, Aranda-Michel 

E, Habertheuer A, Wang Y, et al. Reoperative cardiac 

surgery is a risk factor for long-term mortality. The Annals 

of thoracic surgery. 2020;110(4):1235-42. 

17. Howlett JG, Stebbins A, Petrie MC, Jhund PS, 

Castelvecchio S, Cherniavsky A, et al. CABG improves 

outcomes in patients with ischemic cardiomyopathy: 10-

year follow-up of the STICH trial. JACC: Heart Failure. 

2019;7(10):878-87. 

18. Morici N, Marini C, Sacco A, Tavazzi G, Saia F, 

Palazzini M, et al. Intra-aortic balloon pump for acute-on-

chronic heart failure complicated by cardiogenic shock. 

Journal of Cardiac Failure. 2022;28(7):1202-16. 

19. Parissis H, Graham V, Lampridis S, Lau M, 

Hooks G, Mhandu P. IABP: history-evolution-

pathophysiology-indications: what we need to know. 

Journal of cardiothoracic surgery. 2016;11:1-13. 

 

 

 

 
Open Access This article is licensed under a Creative 

Commons Attribution 4.0 International License, which 

permits use, sharing, adaptation, distribution and 

reproduction in any medium or format, as long as you give 

appropriate credit to the original author(s) and the source, 

provide a link to the Creative Commons licence, and 

indicate if changes were made. The images or other third 

party material in this article are included in the article’s 

Creative Commons licence, unless indicated otherwise in a 

credit line to the material. If material is not included in the 

article’s Creative Commons licence and your intended use 

is not permitted by statutory regulation or exceeds the 

permitted use, you will need to obtain permission directly 

from the copyright holder. To view a copy of this licence, 

visit http://creativecommons.org/licen ses/by/4.0/. © The 

Author(s) 2024 

https://doi.org/10.54112/bcsrj.v2024i1.809
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

