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ABSTRACT

Thearticleaimsatevaluatingtheuseoftelecytologyandlaboratoryinformationmanagementsystem
(LIMS)astoolsfortheimplementationofonlinecytologyqualityassuranceprogramsunderthe
conditionsofGeorgia.Fivehundredgynecologicalcytologycases(benign–350;atypicalsquamous
cells of undetermined significance (ASCUS) – 80; low-grade squamous intraepithelial lesion
(LSIL)–35;high-gradesquamousintraepitheliallesion(HSIL)-35)wererandomlyselected.The
randomizationhasbeendonebyusingtheResearchRandomizer.Digitalimageswereobtainedinall
casesatamaximumresolutionof2048x1536pixels.Then,all500cases(medicaldataandimages)
wereuploadedtotheLIMSandwerelabelled“QA”.Diagnosisofglassslidesanddigitalimages
weremadeindependentlyinadouble-blindmannerbythreecertifiedcytologists,commencingwith
thediagnosisof“QA”casesfollowedbyadiagnosisofglassslidesfourmonthslater.Itwasfound
thatthediagnosesof“QA”casescorrespondwithinitialdiagnoses.
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INTRODUCTION

Qualityassuranceprograms incytologyareoneof themost importantmethods tomaintainand
improvethediagnosticacumenofcytotechnologistsandcytopathologists,buttherearedifficulties
incarryingoutsuchprograms.Alongturnaroundtimeforthecirculationofglassslidesisamajor
drawback.Itiswellknownthatitisprolongedinthecaseofalargenumberofparticipantsandwidely
spreadinstitutions.Theuseofphotographedslideshasbeenapartial,butunsatisfactorysolution
becauseofcostsanddelaysinpreparation.

Telecytologyisacomponentoftelemedicinewhichcanbesimplydefinedasthepracticeof
transmittingdigitalimagesofcytologyglassslidesthroughtelecommunicationnetworkstoremote
viewinglocationsfordiagnosis,storage,oreducation.Thisserviceisrapidlybecominganintegral
partofmanyhospitalsandclinicsaroundtheworld.Inmanyprograms,telecytologyaccountsfor
over50%ofallactivities.Moststudiesoftelecytologyhavefocusedonusageofroboticmicroscopes
andonlinemicroscopy(Coleman,2009;Farahani&Pantanowitz,2015;Horbinski&Wiley,2009;
Kayseretal.,2008;McClintock,Lee,&Gilbertson,2012;Rocha,Vassallo,Soares,Miller,&Gobbi,
2009;Weinsteinetal.,2009).Otherstudieshaveevaluatedtheuseofdigitalimagesofslides(Bautista
&Yagi,2010;Bruchetal.,2009;Chargarietal.,2011;Danieletal.,2011;Evered&Dudding,
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2011;Fronza&Fronza,2007;Furness,1997;Hufnagl&Schluns,2008;Mencarelli,Marcolongo,
&Gasparetto,2008).Oftendiagnosticaccuracytendstobehigh,butimagequalityisjudgedtobe
poor.Telepathologyasanalternativemodalityforqualityassuranceinbreasthistopathologyhas
beensuggestedbyonestudy(Leong,Graham,Schwarzmann,&McGee,2000).However,thereis
nopreviousstudyexaminingtheapplicationoftelecytologyforimplementationofqualityassurance
programs.

There is a very clear need for the expanded application of information technology (IT) in
healthcare.Clinicalworkflowstillreliesheavilyonmanual,paper-basedmedicalrecordsystems,which
iseconomicallyinefficientandproducessignificantvariancesinmedicaloutcomes.Thelaboratory
informationmanagementsystem(LIMS)isattheheartofITimplementationpoliciesinhealthcare
systemsaroundtheworld.MostofthesepoliciesarebasedonbeliefsaboutthepositivevalueofLIMS
ratherthanontheavailableempiricalevidence;asaresult,policydocumentscompriseaspirational
statementsratherthandetailedandrealisticexpectations(Clamp&Keen,2007).

Itisevidentandwellknownthatthefieldofhealthcareinformaticsisrapidlyevolving.The
newmodelsandprotocolsofLIMSaredeveloped.Theyarebasedontheimplementationofprofiles
suchasHL7andDICOM.Despiteobviousadvantagesandbenefits,practicalapplicationofLIMS
ineverydaypracticeisslow.Researchanddevelopmentprojectsareongoinginseveralcountries
aroundtheworldtodevelopmedicalinformationmanagementsystems:examplesincludeCanada,
Australia,England,theUnitedStates,andFinland(Bloom,2009;Hayrinen,Saranto,&Nykanen,2008;
Monaco&Pantanowitz,2015;Singh&Badaya,2016).Themedicalinformationmanagementsystem
isusedprimarilyforsettingobjectivesandplanningpatientcare,documentingthedeliveryofcare,
andassessingtheoutcomesofcare.Itincludesinformationregardingpatientneedsduringepisodes
ofcareprovidedbydifferenthealthcareprofessionals(vanGinneken,2002).Theamountandquality
ofinformationavailabletohealthcareprofessionalsinpatientcarehaveanimpactontheoutcomesof
patientcareandthecontinuityofcare.TheinformationincludedinLIMShassomefunctionsinthe
decision-makingprocessinpatientcare.Italsosupportsdecisionmakinginmanagementandhealth
policy.However,thereisnopreviousstudyexaminingtheapplicationofLIMSfortelecytologyand
qualityassuranceprograms.Thisisthefirststudytoexaminetheapplicationoftelecytologyand
LIMSforimplementationofcytologyqualityassuranceprogramsundertheconditionsofGeorgia.

MATERIALS AND METHOD

Werandomlyselected500gynecologicalcytologycases (benign–350;atypicalsquamouscells
ofundeterminedsignificance(ASCUS)–80;low-gradesquamousintraepitheliallesion(LSIL)–
35;high-gradesquamousintraepitheliallesion(HSIL)-35).Therandomizationhasbeendoneby
applicationoftheResearchRandomizer.Thatisafreeserviceofferedtostudentsandresearchers
interestedinconductingrandomassignmentandrandomsampling.Thisserviceisavailableatwww.
randomizer.org.Caseswerediagnosedroutinelybythreecertifiedcytologistswithanexperienceof
telecytologyandusageofthelaboratoryinformationmanagementsystemwhichprovidedcytology
diagnoses.Allparticipatingcytologistshadmorethansevenyearsofcytologyandupto2years
telecytologyandusageofLIMSexperience.Themostworrisomecellsorgroupsineachcasewere
selectedandmarkedbyallparticipatingcytologists.Theslidesofallmentioned500caseswere
photographedwith2.0USBdigitaleyepiecemicroscopecamerawithresolution3.0.Theimageshad
aresolution2048x1536pixels.Themeannumberofselectedfieldsanddigitalimagesforeachcase
were5(range5-7)and20(range18-22),respectively.Eachseriesofimagesbeganwithageneral
view(magnificationx40),followedbyhighermagnification(x100)ofdiagnosticallyinterestingareas
asdirectedbythecytologist.Thedigitalimagesweretakenbyanexperiencedcytopathologist.The
imageswerestored inapersonalcomputeranduploaded to laboratory informationmanagement
systemtogetherwithnecessarymedicaldata.Createdcaseswerelabeled“QA”.
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