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INTRODUCTION: TheBiowaveSystem(BiowaveCorporation,Norwalk,CT)
introducestwopremixedhighfrequencywaveforms(feedsignals)throughan
electrodeplacedontheskinoppositethepainsite(feedelectrode).Theelectricfield
containsalowfrequencycomponent(beatfrequency)equaltothedifferencebetween
thefeedsignals.Thefeedsignalspassthroughthebodytoasecondelectrodeatthe
treatmentsite(painsiteelectrode).Thefeedsignalsmix,yieldinganelectricfield
equivalenttothebeatfrequencycomponent,whichisbelievedtointerrupttransmission
ofpainimpulsesbypreventingactionpotentialpropagationalongpainfibers.This
technologyisbeingexploredasanoveltherapyfortreatingchronic,acuteorpost-
surgicalpain.

METHODS: Volunteersconsentedtoundergo3treatmentsessionsineitherof2
phaseswithvaryingbeatandfeedfrequenciesseparatedbyatleast24hours.Criteria
forinclusion:age18-60,lowbackpain(belowT12)for>3monthswithoutradiation,and
VisualAnalogScale(VAS)painscoreof>4outof10atscreening.Exclusioncriteriawere
pregnancy,presenceofapacemakerorotherimplantabledevices,cardiacarrhythmias,
epilepsy,lowbacksurgery,alcoholordrugabuse,orsignificantmedicalorpsychological
conditions.SubjectswereconnectedtotheBiowavedevicebyapplicationofa
largehydrogelfeedelectrode(12.7cmx20.3cm)totheabdomenandasmaller
painsiteelectrode(5.1cmdiameter)tothelowerbackoverthesourceofthepain.
Subjectsincreasedthepoweroutputofthedeviceuntilstrongtingling/pressurewasfelt;
treatmentcontinuedfor20min.PatientscompletedVASpainassessmentsatbaseline,
after20minoftreatment,andat10and30minafterthedevicewasturnedoff.

RESULTS:29patientswereenrolled;atleast3subjectscompletedeachgroup.
Theonlyadversereactionobservedwasskinirritationandminorblisteringon
onepatientatthepainsiteelectrode(n=1).
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*p<0.05,**p<0.01vs.baselinebyANOVAwithDunnett'spost-hoctest.

DISCUSSION:Atabeatfrequencyof122Hz,all3feedfrequenciestested
producedcomparableanalgesiaasevidencedby>50%reductionsinVASat30
minutespost-treatment(VASRatingat50min).Variationsinbeatfrequency
atafeedfrequencyof8kHzshowedsignificantpainreductionsfor122and
150Hz,particularlyat30minutespost-treatment(VASRatingat50min).
Analgesiapersistedforatleast30minafterthetreatments.Furtherstudiesare
warrantedtoconfirmtheefficacyandsafetyofthesystem,aswellastheduration
ofanalgesia.ThedatasuggestthattheBiowaveSystemiseffectiveinthe
symptomatictreatmentofchroniclowbackpain.

SupportedbyagrantfromBiowaveCorporation.

Feed
Freq. Beat Freq.  VAS Rating VAS Rating VAS Rating VAS Rating
(kHz) (Hz) n Baseline @20 min @30 min @50 min
Phase 1
8 122 3 4.9±0.8 2.5±1.6 2.6±2.2 1.7±0.8
13.33 122 8 6.7±1.5 4.3±3.0 2.8±1.7** 2.6±2.2**
26.8 122 5 5.7±0.6 2.6±0.8** 1.6±1.3** 2.0±2.2**
Phase 2
8 90 7 5.3±1.0 2.3±2.1* 1.9±1.1** 3.3±2.5
8 122 3 5.0±1.3 1.6±0.7* 2.6±1.6 0.9±0.4*
8 150 3 5.9±1.8 3.6±2.7 1.8±2.5 0.9±1.1


