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We presentthedevelopmentof an in-vivo experimentalframework to validateinversealgorithms
of electrocardiologyand,in particular, a recentlypublishedactivationinversealgorithm(2). This al-
gorithmis basedondeterminingtheunderlyingcardiacactivationsequenceratherthanin termsof epi-
cardialpotentials.Thevalidationframework is basedonconcurrentlyrecordingbodysurfaceandepi-
cardialpotentialsin theanaesthetisedpig. Themeasuredactivationsequencein theheartcanthenbe
comparedto thepredictedactivationsequencefrom theinversealgorithmappliedto therecordedbody

Figure1: Exampleof theinversesolutionusingthe
pig model. (a) imageshows the modelheartwith a
prescribedactivation sequence.This was thenused
to generatebodysurfacemapsviewedfrom theante-
rior (d) andposterior(e). (b) shows theactivationse-
quenceobtainedfrom theinversealgorithmusingthe
calculatedbody surfacepotentialswith
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noiseadded. (c) shows the reconstructedactivation
sequenceobtainedwhen � ���	��� RMSnoiseis added.
On the heart,blue representsactivatedmyocardium
and red representsrestingtissue. For the body sur-
face,bluerepresentsnegativepotentialandredrepre-
sentspositivepotential.

surfacesignalsusingacomputationalmodelof thepig
torso.

To obtaina computationalmodelof thepig torsoa
pig wasplacedin a computedtomography(CT) scan-
ner. Thesurfaceof theendocardium,epicardium,right
andleft lung andmuscleandskin surfaceswerethen
digitised from the CT images. A three-dimensional
torso model was then constructedby fitting a high-
order 
�� continuousmeshbasedon cubicHermiteel-
ementsto thedatausinga non-linearfitting procedure
(1). This modelcanbefurthercustomisedto tailor the
meshto theindividualporcineanatomyusedin thein-
dividualexperiments.

To concurrently record the electrocardiographic
potentialsyoungdomesticpigswereanaesthetised,ar-
tificially ventilated and thoracotamised. An elasti-
catedelectrodesock containing ���� electrodes(with
an inter-electrodespacingof ca. ����� ) was then
placedover the epicardiumin a known orientation.
The chestwas re-closedand an elasticatedvestcon-
taining ����� electrodes(with aninter-electrodespacing
of ca. ������ ) wasfitted. Simultaneousbodysurface
andepicardialpotentialswerethenrecordedata �������
samplingrate.

In orderto testtheperformanceof the inversealgorithmsin a varietyof conditionsa numberof
patho-physiologicalcasesare investigated.Thesecasesinclude (i) epicardialpacing; (ii) regional
ventricularischaemiaand(iii) globalhyperkalaemia.Theresultspresentedillustratethevariouspro-
ceduresinvolved in the validation study and show somepreliminary inversereconstructions.An
exampleof asimulatedinverseresultis shown in Figure1. As canbeseentheinverseresultsfrom the
simulationarecloseto thegoalactivationsequenceevenin thepresenceof a largeamountof noise.

1. Bradley CP, Pullan AJ, and Hunter PJ. Geometricmodelling of the humantorso using cubic Hermite
elements.Ann BiomedEng25: 96–111,1997.

2. HuiskampG andGreensiteF. A new methodfor myocardialactivation imaging. IEEE TransBiomedEng
44: 433–446,1997.

This work wasfundedby theWellcomeTrustandtheBritish HeartFoundation.Experimentswereperformed
underBritish HomeOfficeProjectLicencePPL30/1133.


