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Abstracts 

 

Atrial fibrillation (AF) is the most common cardiac arrhythmia encountered in the clinical 

practice. However, the underlying mechanism or pathophysiology is not fully understood 

despite our extensive research on AF. Furthermore, AF is commonly complicated by myocardial 

infarction (MI) with an incidence rate as high as 22%. Atrial fibrillation is also associated with 

poor short and long-term outcome after acute myocardial infarction. Although the association 

between myocardial infarction and AF is well established, our knowledge of the underlying 

mechanism by which MI leads to AF remains incomplete. This thesis focused on the 

pathophysiology of AF during MI in the clinical and bench-side setting. It also examined the 

prognostic value of AF post MI. 

Chapter 2 is a systematic review and meta-analysis showing us the trend in AF incidence and 

prognosis over the last three decades with our advancement in both intervention and 

pharmacological therapy. The study reveals a significant declining in AF incidence post MI; 

however, mortality remains higher compared to non-AF even during the interventional era 

(2000s). This may be attributed to the fact that AF patients are older with more comorbidities 

and had less invasive procedures compared to non-AF patients but clearly more work is 

required in this area. 

Chapter 3 focused on the mechanism of AF during the acute phase (60 minutes) of myocardial 

infarction. This was ovine model of myocardial infarction which was induced by percutaneous 

approach via the right femoral artery using angioplasty technique to induce infarct. The study 

involved 36 sheep divided into 3 groups; the first group included 12 animals with proximal left 

circumflex occlusion (LCX) to induce myocardial infarction with left atrial infarction or 

ischaemia. The second group included 12 animals with proximal occlusion of the left anterior 

descending artery (LAD) to induce myocardial infarction without left atrial ischaemia or 

infarction, and the third group included 12 sham animals which underwent the same procedure 

without induction of myocardial infarction. This model was unique as both LAD and LCX supply 

almost equivalent myocardium but the LCX only supplies the left atrium. The study found that 

occlusion of the LCX (MI with LA ischaemia) resulted in significant conduction slowing, greater 
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inhomogeneity in conduction and more AF inducibility and duration compared to LAD group or 

controls. On the other hand, occlusion of LAD resulted in only moderate conduction slowing 

with a slight inhomogeneity in conduction compared to controls. The study concludes that atrial 

ischaemia is the dominant substrate for AF after MI. However, there is additional contribution 

to this substrate due to raised intra-atrial pressure with diastolic dysfunction which is 

associated with left ventricular infarction. 

Chapter 4 examined the role of atrial branches (left atrial ischaemia) disease on AF genesis 

during acute myocardial infarction in humans. This is a case-control study in which cases and 

controls were selected from a pool of 2460 patients who presented with AMI between 2005 

and 2009. A total of 42 patients with left atrial branches disease (proximal lesion in right 

coronary artery or left circumflex artery) were matched with 42 control patients (MI patients 

with lesion distal to the left atrial branches). Both groups were also matched for left ventricular 

ejection fraction, age and sex. The study concluded that coronary artery disease affecting the 

atrial branches was an independent predictor for the development of atrial fibrillation after MI. 

Chapter 5 focused on characterisation of left atrial remodeling of patients with coronary artery 

disease affecting the left atrial branches (atrial ischaemia) after AMI. In this case-control study, 

26 consecutive patients with acute myocardial infarction and coronary artery lesion affecting 

the left atrial branches were matched with another 26 patients with MI without LA branches 

disease according to age, sex, body mass index and left ventricular ejection fraction. The study 

highlighted the importance of left atrial branches disease or atrial  ischaemia results in left atrial 

structural remodeling characterised by atrial enlargement and this was independent of end 

diastolic pressure load  (1), age, sex or left ventricular ejection fraction. It provides further 

evidence for the importance of atrial ischemia to the development of the substrate for AF. 

Chapter 6 looked at the association between new onset AF and post MI ventricular fibrillation 

and the long-term outcome. From a prospectively collected cohort of 3200 patients with MI, 96 

patients with new onset AF were matched 1:3 with 288 patients with no AF on the basis of left 

ventricular ejection fraction. The incidence of VF arrest during admission and long-term 

mortality was significantly higher in AF patients independent of LVEF. 
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In summary, AF post MI remains a poor prognostic indicator despite our advancement in 

intervention and pharmacotherapy. Although AF patients are usually older with multiple 

comorbidities, AF remains an independent predictor of poor outcome after MI. This is probably 

related to the total ischaemic burden (involvement of left atrium) and rapid ventricular rate in 

already compromised ischaemic myocardium. The mechanisms of AF during MI are a 

combination of atrial ischaemia or infarction, atrial stretch due to raised end diastolic pressure 

with diastolic dysfunction during MI. In addition, there may be neurohumoral and autonomic 

factors that play an additive role in the pathophysiology of AF in patients with MI. Finally, the 

management of AF post MI is suboptimal with lack of evidence-based medicine. Further studies 

require determining the optimal antiarrhythmic as well as the best anticoagulation regime, 

especially in those who require dual antiplatelet therapy. 
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