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Abstract

Coronary artery disease (CAD) is a common cause of sudden cardiac arrest, and heart failure often complicates
the prognosis in survivors. Coronary artery bypass grafting (CABG) has improved survival and quality of life in
patients with CAD & HF. However, the decision to perform CABG in an arrest survival patient remains a complex
clinical challenge due to the underlying myocardial damage and altered hemodynamics. Our patient, a 50-year-
old cardiac arrest survival normotensive, nondiabetic lady with a positive family history of ischemic heart disease
(IHD) with the diagnosis of coronary artery disease with heart failure with mildly reduced ejection fraction
underwent rescue coronary artery bypass grafting. Her postoperative recovery was uneventful and she was
discharged to home on the 7" postoperative day with the advice of medications and further follow-up. Here we
describe the successful coronary artery bypass grafting in such a patient with coronary artery disease with left
ventricular dysfunction.
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I.  Introduction

Coronary artery disease (CAD) is a leading cause of mortality and morbidity globally. CAD results from
the narrowing of the coronary arteries, which is caused by thickening and loss of elasticity of their walls also
known as arteriosclerosis. When severe, it limits blood flow to the myocardium, and progressive narrowing causes
complete occlusion later. CAD is classified based on the coronary arteries involved as single-vessel disease,
double-vessel disease, and triple-vessel disease. Patients with coronary artery disease present with either acute or
chronic clinical manifestations. Medical therapy decreases myocardial oxygen requirements to relieve myocardial
ischemia in these patients. By contrast, revascularization procedures can effectively restore impaired myocardial
blood supply [1].

Medical therapy in patients with coronary artery disease (CAD) and advanced left ventricular
dysfunction (LVD) carries poor long-term survival [2,3]. Coronary artery bypass grafting (CABG) in these
patients is associated with improved survival compared with medical treatment. Off-pump CABG can be
performed adequately and safely on a beating heart without cardiopulmonary bypass (CPB) even in patients with
ventricular dysfunction. Thus, patients can avoid the ischemia-reperfusion injury and the harmful effects of CPB
with satisfactory short and long-term outcomes [4].

Previous studies have shown that the long-term benefits of coronary artery bypass grafting (CABG) are
superior to medical therapy in patients with severe left ventricular dysfunction (ejection fraction [EF] <0.30) [5-
71.

Survival to hospital discharge after out-of-hospital cardiac arrest remains inadequate (0.2—10% long-
term survival), and in-hospital arrest survival is only moderately better (17% long-term survival) [8-10]. However,
advances in surgical technique and myocardial protection have led to improved outcomes, allowing CABG to be
a relatively safe procedure in high-risk patients [11].

In this study, we are reporting a case of coronary artery bypass grafting on an arrest survival patient with
heart failure with a mildly reduced ejection fraction
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II.  Case Report

A 50-year-old non-hypertensive, non-diabetic, non-smoker lady, housewife in occupation with a positive
family history, presented with sudden severe breathlessness on exertion, and severe cough for 7 days. Her
breathlessness aggravated on lying flat. Her cough was productive with mucoid sputum expectoration. She also
had symptoms of nausea, and vomiting but there were no complaints of fever or chest pain. Her bowel and bladder
habits were normal. Then, the patient was admitted to the Cardiac Surgery department of Lubana General Hospital
and Cardiac Centre, and after management for cardiac arrest urgent coronary artery bypass grafting was
performed. On examination, the patient was mildly agitated with respiratory distress, pulse was 82 bpm, regular,
of low volume, BP-120/70 mmHg, and bipedal edema was present. Functional status was NYHA class 4.

Echocardiography (ECG): Her color Doppler echocardiography showed left ventricular septal, mid to distal
anterior and lateral wall hypokinesia, mild left ventricular systolic dysfunction (LVEF-44%), trivial MR, and
Grade 1 diastolic dysfunction [Figure 1].

Figure 1: Echocardiography of the patient

Coronary Angiogram: Her coronary angiogram showed left main coronary artery had 90-95% stenosis after
origin, the mid part of LAD had 85-90% stenosis, LCX was a narrow caliber vessel having 75-80% stenosis at
the mid part, RCA is the dominant vessel with 30-40% stenosis at the proximal part of 70-75% stenosis at mid
part.
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Figure 2 (A-C): Coronary Angiogram of the patient
The patient went into cardiac arrest followed by heart failure and was treated with anti-failure, anti-
anginal medications and high inotropic support. Despite the up titration of inotropic supports patient’s
hemodynamic condition did not improve.

CABG Procedure: We prepared the patient for urgent coronary artery bypass grafting. As it was a rescue
operation, we didn’t go for harvesting the left internal mammary artery. The left great saphenous vein was
harvested for conduits. On-pump beating heart distal anastomoses were constructed in the following sequence:
RSVG to LAD, RSVG to PDA, and RSVG to OM. Proximal anastomoses of grafts were constructed on the aorta
by applying a side-biting clamp. Deaeration was done, wean from CPB and heparin was neutralized with
protamine, and hemostasis was achieved properly. Left lower limb and median sternotomy wounds were closed
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in layers leaving two drain tubes in the anterior mediastinum one drain tube each in the right and left pleura and
one RV pacing wire in situ. Postoperatively patient required high inotropic support. The patient was on ventilation
for 19 hours and then extubated. Extubation was uneventful. We kept inotropic support for another day and then
tapered slowly. The postoperative period was uneventful. The patient was discharged home with the advice of
medication and a further follow-up one month later. His post-operative follow-up echocardiogram showed
moderate LV dysfunction (LVEF 37%) with normal RV function (TAPSE 14). Liver and renal function tests were
within normal limits. The patient was advised for further follow-up 3 months later.

Figure 3: M-mode (motion mode) echocardiography of the patient.

III.  Discussion

Coronary artery bypass grafting (CABG) in patients with heart failure who have survived cardiac arrest
presents a complex and multifaceted clinical scenario. These patients often have advanced coronary artery disease,
ischemic heart disease, and left ventricular dysfunction. CABG in this context aims to improve myocardial
perfusion, alleviate symptoms, and potentially reduce mortality.

Appoo J et al. stated that patients with severe CAD and markedly reduced EF represent a high-risk group
that can undergo isolated CABG safely, as compared with patients with milder or no decrease in EF. However, 5-
year survival rates are still very good, relative to previously published reports on prognosis in such patients.
Advances in adjuvant medical and surgical therapies may further enhance survival in this high-risk group of
patients [11]. Salehi M et al, reported that coronary artery bypass grafting in patients with poor left ventricular
function improved myocardial function [12]. A study by Caputti GM et al, showed that coronary artery bypass
grafting in selected patients with severe left ventricular dysfunction is valid and safe and promotes less mortality
and morbidity compared with conventional operations wherein they performed and compared the outcomes of
both off-pump and on-pump CABG [13]. Garatti et al. stated that the key concept behind the significant survival
benefit after CABG in severe CAD and severe LV dysfunction was the presence of viable myocardium, which
can resume function following revascularization [14]. Allman KC et al., in a meta-analysis of a population of
3,008 patients stated that the myocardial viability had a direct relationship between the severity of LV dysfunction
and the magnitude of benefit with revascularization [15]. Nagendran J et al. found that, after controlling for
variations in baseline risk profiles, CABG was associated with decreased rates of recurrent revascularization and
better survival than PCI for patients with coronary artery disease and left ventricular dysfunction [16]. Rasmussen
et al. performed 59 re-angiographies and 12 blind reoperations in their 71 CABG patients with PMI and reported
early graft occlusion at rates of 73% and 92%, respectively [17]. Isbir et al. revealed that CABG can be performed
with acceptable mortality and long-term survival in these high-risk patients (5.6% operative mortality versus 2.4%
annual mortality in patients with EF >30%, and 74% survival at 4 years) [18].

We successfully performed coronary artery bypass grafting on this arrest survival patient with coronary
artery disease with heart failure with mildly reduced ejection fraction. Her post-operative recovery was
uneventful. Her post-operative follow-up echocardiogram after one month showed anterior and septal wall
hypokinesia, moderate LV systolic dysfunction (LVEF 37), diastolic dysfunction of LV (Grade 1) normal RV
systolic function (TAPSE 14). From our point of view, urgent CABG has a promising outcome in a case of arrest
survival coronary artery disease patient with heart failure.
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IV.  Conclusion
This case report highlights the need for early intervention in the management of patients with heart

failure and cardiac arrest who have a slightly reduced ejection fraction. Rescue coronary artery bypass grafting
(CABG) has demonstrated potential as a life-saving procedure in some CAD cases with a slightly lower ejection
fraction. The patient's positive outcome highlights the need for prompt re-revascularization in situations of cardiac
arrest following CABG. The present case also emphasizes the importance of advanced cardiac care methods
in emergency medicine to provide timely and effective treatment for high-risk cardiac patients.

Further studies with a long-term follow-up of similar cases are necessary to refine guidelines and

optimize outcomes in high-risk cardiac patients.
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