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Abstract

Heart failure (HF) is an increasing and leading cause of cardiovascular morbidity, hospitalisation
and death. Echocardiography is often used in HF patients because it provides important
aetiological, diagnostic and prognostic information to assist physician management at moderate
cost. This thesis has explored contemporary echocardiographic techniques for assessment of both
diastolic and systolic function to ascertain their effectiveness and optimal utility. Assessment of
systolic function in HF patients is optimised by the use of harmonic imaging and not enhanced with
the use of transpulmonary contrast agents, whilst diastolic filling is optimised by the use of preload
manipulation. When optimised in this way, echocardiography can be used to stratify HF patients in
terms of risk of death and/or hospitalisation after discharge from hospital. This was confirmed in a
meta-analysis of more than 6000 patients (1000 deaths) with HF or after acute myocardial
infarction (AMI), where the presence of restrictive filling pattern (the most severe form of diastolic
dysfunction) was associated with a four-fold increase in mortality in both patient groups. In addition,
restrictive filling pattern also predicted development of HF post AMI and hospitalisation in patients
with HF. This meta-analysis also evaluated the intermediate stages of diastolic dysfunction and
found a stepped relationship between each grade and prognosis. The last part of this thesis
explored the role of contemporary echocardiography for management of symptomatic patients in
the community and found that the diagnosis of HF in the community may be optimised by using
brain natriuretic peptide (BNP) as a first test to “rule-out” heart failure and then echocardiography,
which was superior to BNP in patients with intermediate BNP levels to diagnose HF. Furthermore,
the systolic echocardiographic parameters were important for diagnosis, whilst the diastolic
parameters predicted future hospitalisation. In summary, contemporary echocardiography in HF
patients should include comprehensive assessment of systolic function (using tissue harmonics
imaging) and diastolic filling (utilising preload manipulation). This approach will optimise both

diagnosis and prognosis and in turn may aid physician management.
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GTN nitroglycerin

HF heart failure

IHD ischemic heart disease

IVRT isovolumic relaxation time

JVP jugular venous pressure

LA left atrium/atrial

LOA limits of agreement

LV left ventricle/ventricular

LVEDP left ventricular end-diastolic pressure

LVEDV left ventricular end-diastolic volume

XV



LVESV
LVH
LVIDd
LVO

MI

MV
NT-proBNP
NPC
non-RFP
NYHA
PCWP
PN
pmol/l
PTT
PV

PV AR
PW
RFP
ROC

S

Sa

Tau
TDI
THI
VO,
Vp
WMSI
2D

3D

left ventricular end-systolic volume

left ventricular hypertrophy

left ventricular end-diastolic internal dimension
left ventricular opacification

myocardial infarction

mitral valve

N terminal pro brain natriuretic peptide
natriuretic peptides in the community study
non-restrictive filling pattern

New York Heart Association

pulmonary capillary wedge pressure
pseudonormal

picomoles per litre

pulmonary transit time

pulmonary veins

pulmonary veins atrial reversal

pulsed wave

restrictive filling pattern

receiver operating characteristic
pulmonary venous systolic velocity

systolic tissue Doppler velocity of the mitral annulus
time constant of relaxation

tissue Doppler imaging

tissue harmonic imaging

oxygen uptake

mitral flow propagation velocity

wall motion score index

two-dimensional

three-dimensional

XVi



