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We presenthe developmentof anin-vivo experimentalframework to validateinversealgorithms
of electrocardiologyand,in particular arecentlypublishedactivationinversealgorithm(2). This al-
gorithmis basedndeterminingheunderlyingcardiacactivationsequenceatherthanin termsof epi-
cardialpotentials.Thevalidationframework is basedn concurrentlyrecordingbodysurfaceandepi-
cardialpotentialsn the anaesthetisepig. The measure@ctivationsequencén theheartcanthenbe
comparedo thepredictedactivationsequencé&om theinversealgorithmappliedto therecordedody
surfacesignalsusinga computationamodelof the pig
torso.

To obtaina computationamodelof the pig torsoa
pig wasplacedin a computedomography(CT) scan-
ner. Thesurfaceof theendocardiumepicardiumyight
andleft lung and muscleand skin surfaceswerethen
digitised from the CT images. A three-dimensional
torso model was then constructedby fitting a high-
orderC'! continuousmeshbasedon cubic Hermiteel-
ementdo thedatausinga non-linearfitting procedure
(1). Thismodelcanbe furthercustomisedo tailor the
meshto theindividual porcineanatomyusedin thein-
Figurel: Exampleof theinversesolutionusingthe dividual experiments.
pig model. (a) imageshaws the model heartwith a To concurrently record the electrocardiographic
prescribedactivation sequence.This wasthenused potentialsyoungdomestigpigswereanaesthetisedy-
to generatéody suracemapsviewedfrom theante-  tificially ventilated and thoracotamised. An elasti-

rior (d) andposterior(e). (b) shavs theactvationse- - . alactrodesock containing127 electrodegwith
guenceobtainedfrom theinversealgorithmusingthe

calculatedbody surfacepotentialswith 20 4V RMs an inter-electrodespacingof ca. 7 mm) was then

noiseadded. (c) shaws the reconstructedactivation placedover the epicardiumin a known orientation.

sequencebtainedvhen100 'V RMSnoiseis added. The chestwas re-closedand an elasticatedvest con-

gr:‘dt:‘eedhrga:gg('e“netggstriis‘;r::l‘;‘;“"g;?‘:&ysggrdsi3:“ taining 256 electrodegwith aninter-electrodespacing

face,bluerzpresentsega?i\/e poténtialandredri/apre- of ca. _15 mm) Wanl,tted' Simultaneousody surface

sentspositive potential. andepicardialpotentialsverethenrecordechta 2 kHz
samplingrate.

In orderto testthe performanceof the inversealgorithmsin a variety of conditionsa numberof
patho-physiologicatasesare investigated. Thesecasesnclude (i) epicardialpacing; (i) regional
ventricularischaemiaand(iii) globalhyperkalaemiaTheresultspresentedlustratethe variouspro-
ceduresinvolved in the validation study and shov somepreliminary inversereconstructions.An
exampleof asimulatednverseresultis shavn in Figurel. As canbeseertheinverseresultsfrom the
simulationarecloseto thegoalactivationsequencevenin the presencef alargeamountof noise.
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