
EVOLUTION OF CARDIA C ACTIVATION AND BODY SURFACE ELECTROPOTENTIAL
CHANGES DURING VENTRICULAR ISCHAEMIA
Nash, MP, Bradley, CPandPaterson,DJ,UniversityLaboratoryof Physiology, Universityof Oxford,
UnitedKingdom.

We aimedto characterisethechangesin bodysurfaceandepicardialelectropotentialsduringre-
gional ventricularischaemia.A young29

���
domesticpig wasanaesthetised,artificially ventilated

andthoracotamised.A suturesnarewasusedto ligate the left anteriordescending(LAD) coronary
arterymid-anteriorly. An elasticatedsockcontaining127 unipolarstainlesssteelcontactelectrodes
(inter-electrodespacingapproximately7 ��� ) wasthenplacedover the epicardium.Thechestwas
re-closedandthe electrodewires andligaturewerepassedout of the chestcavity. A vestcontain-
ing 256ECGelectrodes(inter-electrodespacingapproximately15 ��� ) wasthenfitted to thetorso.
Simultaneousepicardialactivationandbodysurfacepotentialmaps(BSPMs)wererecordedat 20 �
intervalsduring a four minuteperiodof LAD occlusion,followedby a periodof reperfusion.Data
weresampledat 2

���
	
usinga UnEmapdataaquisitionsystemandvisualisedusinganatomically

accuratecomputationalmodelsof theventricularepicardium(obtainedusing3D echocardiography)
and the porcinethorax(obtainedby customisinga genericthoraxmodel,which wasderived from
computedtomographyimaging). Evolution of the changesin electricalactivity broughtaboutby
ventricularischaemiawasfollowedusinganimatedmaps(see(1) for electricalmappingmethods).
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LAD occlusioncausedthe propagationof electrical
excitation to progressively slow acrossthe ischaemicre-
gion. Significantdifferencesin theventricularactivation
sequence,BSPMsandLeadV � ECGwereobservedafter
oneminuteof LAD occlusion,with the ischaemiczone
beingthe last areaactivated. After 240 � of regional is-
chaemia,the time for total ventricularepicardialactiva-
tion increasedfrom 17 ��� (control) to 153 ��� , as illus-
tratedin Figure1. TheBSPMshighlighteda correspond-
ing areaof ST segmentelevation on the chestthat was
alsoevidentin theLeadV � ECG,whilst LeadII remained
relatively unchanged.The electricalactivation sequence
hadrecoveredafter 60 � reperfusion,but the repolarisa-
tion sequencewasnot restoreduntil after six minutesof
reperfusion.We concludethat the interpretationof high
spatio-temporalresolutionbodysurfacerecordingsusing
a computationalframework candetectcardiacischaemia
that is not always identifiableusingstandardECG limb
leads.

Figure1: Epicardialactivation,BSPM(atpeakT) andECG(LeadsII andV � ) for controland240 � LAD occlu-
sion.Circle (o) andstar(*) representregionsof earliest(red)andlatest(blue)ventricularepicardialactivation,
respectively. Plus(+) andminus(-) highlight regionsof positive (red)andnegative (blue) torsoelectropoten-
tial, respectively. Seehttp://paterson.physiol.ox.ac.uk/CardiacMapping/IschaemiaStudy/ for temporalani-
mations.
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