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ABSTRACT

Theobjectiveofthisstudywastoinvestigatethefeasibilityofimplementingshortvideoscaptured
bystatictelecytologicalapplicationsforremoteevaluationofcervicalsmearspreparedbymeansof
liquid-basedcytology.Thestudywasperformedonrepresentativeshortvideoscapturedfromatotal
of404cervicalsmearsthatweretransferredviafiletransferprotocoltopassword-protectedaccounts
forremotereviewbythreeindependentcytopathologists.Statisticalevaluationofcytologicaldiagnoses
detectednosignificantdifference indiagnosticaccuracybetween thediagnosesprofferedon the
basisofshortvideosanddigitalimages.Shortvideosproductionbystatictelecytologyapplications
canbeusedasanalternativemethodfortelecytologicaldiagnosisofcervicalsmears,particularly
forqualitycontrolpurposes.
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INTRodUCTIoN

Over the last decade, cytopathology laboratorieswishing to achieve an automated and seamless
workflow process, to diminish turnaround times and to improve their diagnostic accuracy have
successfullyadoptedinformationtechnologiesandautomation.Newtypesofcamerasandmicroscopes,
connectedtocomputersmadepossibleimagecaptureandtransmission(telecytology)(Chantziantoniou
etal.,2017).

Telecytologycanbeusedforteaching,professionalassessment,auditing,archiving,quantitative
cytologyandresearch,obtainingexpertopinionsondifficultcases,androutinediagnosisoftheentire
laboratoryworkload(Archondakisetal.,2009).

Telecytologicaldiagnosiscanbeachievedeitherwiththeuseofcytologicalpicturesviewed
inreal-timefromthemicroscope(dynamictelecytologicalsystems)orwiththeuseofcytological
picturesthatarefirstcapturedinadigitalformatandthentransmittedusingastore-and-forward
approachtodistantobservers(statictelecytologicalsystems).

Diagnoses made using telecytology should be as reliable as those made using conventional
microscopy.Thepurposeoftheadoptedprogramshouldbetoensurethatmicroscopic(cytological)
findingsarecorrectlyidentifiedandinterpretedbylaboratorypersonnel(Caronetal.,2018).
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Theexistingstudieswhichfocusedonthepossibleimpactofstatictelecytologyintheeveryday
laboratory’sworkflowhavedetectedahigh(around90%)concordancebetweentelecytologicaland
glassslidediagnoses(Brookeretal.,2019;Chantziantoniouetal.,2017).

Sincenow,allavailablestudiescomparestaticanddynamictelecytologysystems,butthereare
fewstudiesavailablethathavefocusedonthealternativeimplementationofshortvideos,captured
bystatictelecytologystationsfortelemedicalapplications.Thepresentstudyisthefirstofitskindto
evaluatethediagnosticreproducibilityoftelecytologyincervicalsmearspreparedbymeansofliquid-
basedcytologyamongthreecytopathologistsbyusingrepresentativeshortdurationvideoscaptured
byastatictelecytologystationandrepresentativedigitalimagescapturedbythesamesamples.This
studyaimedtocomparethefeasibilityanddiagnosticagreementamongtelecytologicaldiagnoses
madebyreviewingrepresentativevideosandstaticimagescapturedbythesamestatictelecytologival
applicationfromthesamesamplesexamined.

BACKGRoUNd

Cytopathologylaboratory’squalityassessmentisachievedbycontinuousmonitoringofinterobserver
orintraobserverdiagnosticreproducibility,andconcordancebetweenhistologicalandcytological
diagnosis.Internalandexternalqualitycontrolprogramsarefocusingonthecontinuousmonitoring
ofbothinterobserverandintraobserverdiagnosticagreement(Chantziantoniouetal.,2017).

Telecytologyistheinterpretationofcytologymaterialatadistanceusingdigitalimages.The
routinepracticeoftelecytologymaytakeplacebetweenacytopathologistandanothercytopathologist
inaremotelocation(Caronetal.,2018).Statictelecytologysystemscapturecytologicpicturesin
adigitalformatfollowedbytransmissiontoadistantobserver.Initspurestform,astaticsystem
comprisesofadigitalmicroscopicworkstationcomprisingofamicroscopeattachedtoacamera
andacomputerwithhighprocessingcapacityandmodemorinternetconnections.Thesamestatic
telecytologysystemscancaptureshortrepresentativevideosfromselectedfieldsduringmicroscopy.
Digitalimagesandvideoscanbestoredtodifferentdirectories,transferredviaðletransferprotocol
tospeciðcpassword-protectedaccounts,orsharedviawebandcloudapplications(Brookeretal.,
2019;Caronetal.,2018).

Diagnosticconcordanceintelecytologyismeasuredbydiagnosticagreementandreproducibility
(Brookeretal.,2019;Chantziantoniouetal.,2017).Theagreementisthetotaloraproportional
numberofcasesinwhichthesamediagnosiswasissuedbetweenorwithinobservers,includingthe
partoftheagreementthatmaybeattributedtochance(Landis&Koch,1977).Thekappastatistic
measuresreproducibility,whichispartoftheagreementthatcannotbeexplainedpurelybychance
(Caronetal.,2018).WithinthepositiveκkappavaluesandfollowingthestudybyLandisandKoch,
theagreementwasinterpretedasfollows:arangeof0.00–0.20indicatedslightagreement,arangeof
0.21–0.40indicatedfairagreement,arangeof0.41–0.60indicatedmoderateagreement,arangeof
0.61–0.80indicatedexcellentagreement,whilearangeof0.61–0.80indicatedexcellentagreement
(Brookeretal.,2019;Caronetal.,2018).

REMoTE EVALUATIoN oF SHoRT VIdEoS CREATEd By STATIC 
TELEMEdICAL APPLICATIoNS FoR oBTAINING EXPERT oPINIoNS

Thecurrentstudywascarriedouton404cervicalsmears:benign,135;atypicalsquamouscellsof
undeterminedsignificance,92;low-gradesquamousintraepitheliallesion,62;high-gradesquamous
intraepitheliallesion,87;squamouscellcarcinoma,26;adenocarcinoma,2.Thematerialcollectedwas
preparedbytheThinPrep2000automatedslideprocessor(CytycCo.[nowHologic®,Bedford,MA]).
Fromeachcase,one slidewasprepared, stainedby thePapanicolaoumethod, andexaminedby
threeindependentboard-certifiedcytopathologists.Conventionallightmicroscopywasperformed
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