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ABSTRACT
This PhD dissertation originates from Department of Cardiology,
Skejby Hospital, Aarhus University Hospital, Aarhus, Denmark. It
consists of eight published papers and a review. In patients with
ischaemic heart disease and heart failure, dysfunctional myo-
cardium can be chronically ischaemic and recover function after
revascularization. The aims of the present thesis were to investigate
pathophysiology of chronic ischaemic myocardium, compare differ-
ent diagnostic methods for evaluation of viability of the myocar-
dium, and study the effect of revascularization in patients with heart
failure and ischaemic heart disease.

By positron emission tomography (PET) and ambulatory ECG-
monitoring we found that both reduced resting perfusion and repet-
itive episodes of ischaemia contribute to chronic ischaemic myocar-
dial dysfunction. In myocardial biopsies we found no biochemical
evidence of ischaemia. Short-term metabolic intervention did not
affect contractile function of viable, dysfunctional myocardium in
heart failure patients indicating that the ability to generate energy
form different substrates is preserved. In a follow-up study, chronic
ischaemic dysfunctional myocardium had preserved perfusion, up-
take of the glucose tracer 18F-flouro-deoxyglucose (FDG), and con-
tractile function over time suggesting an adaptation to chronic isch-
aemia. 

FDG PET was the most sensitive method for the detection of
chronic reversibly dysfunctional myocardium, whereas low-dose
dobutamine echocardiography was more specific. Invasive catheter-
based electromechanical mapping (NOGA) differentiated between
myocardium with and without improvement of contractile function
after revascularization, but this method had inferior diagnostic
characteristics as compared with other imaging modalities. If revas-
cularization is feasible FDG PET is recommended as the initial diag-
nostic test in patients with severe heart failure

Revasularization of major regions of viable, dysfunctional myo-
cardium improved left ventricular ejection fraction and exercise ca-
pacity whereas no beneficial effect on heart rate variability was ob-
served. 

In conclusion, chronic ishaemic dysfunctional myocardium is ex-
posed to repetitive episodes of ischaemia, but displays no biochem-
ical signs of ongoing ischaemia. It has a preserved ability to generate
energy form different substrates and can adapt to chronic ischaemia.
The cellular mechanism behind this ability remains unknown. FDG
PET was the most sensitive method for diagnosing chronic revers-
ible myocardial dysfunction and is suggested as the initial diagnostic
test. 

The effect of revascularization of viable, dysfunctional myocar-
dium on different surrogate endpoints is equivocal which under-
lines the need for large randomized trials in this field.


