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We evaluatedthespatio-temporalsequenceof concurrentchangesin bodysurfaceandepicardialpo-
tentialsduringregionalventricularischaemia.A young29

���
domesticpig wasanaesthetised(using

halothanein oxygenfor inductionand100 �
�������	��

�

-chloralosei.v. for maintenance),artificially
ventilatedandthoracotamised.A suturesnarewasfittedto theequatorialregionof theleft anteriorde-
scending(LAD) coronaryartery. An electrodesockcontaining127stainlesssteelcontactelectrodes
with an inter-electrodespacingof ca. 7 ��� wasthenplacedover the epicardium. The chestwas
re-closedandanelasticatedvestcontaining256ECGelectrodeswith aninter-electrodespacingof ca.
15 ��� wasfitted. Thesuturesnarewaspassedoutof thechestcavity. Simultaneousbodysurfaceand
epicardialpotentialswererecordedat20 � intervalsduringafour minuteperiodof LAD occlusionfol-
lowedby aperiodof reperfusion.Dataweresampledat2

�����
usingaUnEmapdataaquisitionsystem

andvisualisedusingananatomicallyaccuratecomputationalmodelof theepicardiumobtainedfrom
3D echocardiography. The body surfacesignalswerevisualisedusinga customisationof a porcine
modelobtainedfrom computationaltomographyscans.

During ischaemiapropagationof electricalactivationwasprogressively slowedacrosstheischaemic
region. After 240 � of regional ischaemia,thetime for total ventricularactivationincreasedfrom 17
��� to 153 ��� asshown in Figure1 (seeNashet al. 2001for detailson hammeractivation maps).
The bodysurfacepotentialmapsshoweda correspondingareaof ST segmentelevation,which was
also presentin Lead V 
 ECG, whilst the Lead II ECG remainedrelatively unchanged.The elec-
trical activation sequencehad recoveredafter 60 � reperfusion. We concludethat high resolution
spatio-temporalrecordingscandetectcardiacischaemiathatis notalwaysidentifiableusingstandard
electrocardiographiclimb leads.

Figure1: Controland240 � ischaemiaECGleadsII andV 
 andepicardialactivationhammermaps.
Circle (o) denotesregionsof earliestepicardialactivationandstar(*) denotesregionsof latestactiva-
tion. Seehttp://paterson.physiol.ox.ac.uk/CardiacMapping/PhysSocOxford2001for animations.

References:
Nash,M.P., Thornton,J.M.,Sears,C.E.,Varghese,A., O’Neill, M. & Paterson,D.J.(2001).Ventricu-
lar activationduringsympatheticimbalanceandits computationalreconstruction.J Appl Physiol 90,
287-289.

Acknowledgements:
We aregratefulto theWellcomeTrustandtheBritish HeartFoundationfor financialassistance.






