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Abstract

Introductidm patients with myocardial infarction (MIl), regional
contractile function has important prognostic value. Displac
Stimulated Echoes (DENSE) is an MRI technique which has be
guantitative assfemsgmeatdial strain. To date, much of the rese
with DENSE has been methods development, and its applicati
setting has been incompletely investigated. The purpose of the
this thesis maesstiggate variations in strain within the healthy h
assess wheoiperformance of DENSE strain imaging in acute and
infarctiM h)

Method80 healthy subjects (M:Fo:4 746a48pregeedBuited from the
communbt.male pdaigedslOyearspreecruited from the clinical serv
andcanned within 7 days of myocarWilgl, ianfdrcivorned ac uteturn for

a follaw scan afbartiés ( cMrlgnic

MR imaging was perdofim®eld Siemens Avanusisgaaneirmaging
protocol which DEcN®ded,cilmee gadolinium enhanzatmemits (LGE
onlygnd -w2zighted imagiwmigiedneft ventriculaho@ixV§ slines

both basal awnantmiidular posihichswere divided into 6 segment
analysThe percentage of LGE and T2 hyperenhancement within
calculaaed the area at risk (acute MI) andxm@yocdhcamdicalMdplvage
were deternDIEBIG.E images were analysed to obtain values for ¢

relatitmgcircumferen{BEdc9train

Strain measurements obtained from healthy subjects were u.

variatioksevmth age, gehid¢erposition and myocardial segment.

Strain measurements obtained from MI patients were used to in
betweeom@and the extent dbialmiyndeaatiecen ,at risk and/omndstdvage,

determine whethetriIEENBE&msnts are inforacatieeeand chronic MI.

ResultsComparisomENfSEtrain measurements in healthy subjects

statistically significant differences between males and fel



measurements obtained niie/ma nheaical aaadisostiice positions. Thesq
differences must be taken into account to allow appropriate ar

patients.

DENSE was found to be informative in both acute and chronic N
strain measucameantissed to distinguish between myocardial seg
<50% and >50% infarction. There is the potential for the de
ranges which could be applied to stfaioMie@asuearmnsenbs afllomw

assessment ofdhendateniton.

In acutefdvilr, additional applications commpeariccomtinigt: rieferences
rangestablishe™train measuimhrmahttsy sybaecbe used to identify
the presence of infagbtisppreaifibity and hmehl esraan giitipa ak

Ecc can be used to distinguish between segments,ciajegorised &
ssirain measurements in the @rowtiae gttoggmosaic information relat
the potentiadspongoe recovery of contracnildhealcrhoomedisietting
ivpeak Ecc may allow a prelinohdainy ejexd sem Snetcgibivity for

the detection of injimfadched segments was low.

In chronicwwl,additiophixzlatapns were idetmbifmedecigvery can be
detected in infarcted myocardial seigrheerctie,daag mlsmwmts nwimoah ar
locatadljacent to infarcted segments,idvrtiii cateclda hafpsove
contractile faompanedohwventionabdtquelanalysis of cinp imaging,
ssirain measurements can be used to distinguishekedwte®h segme
infarction has increased and those in Twleicrte latipastiigcreased.

myocardialgeailndexreot found to be informative.

ConclusioDENSE images were successfully acquired and anal
healthy subjects and patients with myocardial infarction, wh
technique is feasible in difhgreDENSBicalasetmeasurements we
found to be informative in both acute and chronic MI, and can
pesence and extent afndnfthrctpormgression or recovery of co

abnormalities
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