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ComprehensiveEvaluation of Radiation OncologyInformation Systems(ROIS)

Introduction: The radiation oncology field has recerly experienceda massive increasein sophsticated
technologiesradiation treatmentdelivery techriquesand electroric information starage.In addition, the healthcare
systam calls for more efficient, effective and saferprocessesind treatnerts, providing high quality patiert careat
competitivecost. Given all thesedemandsand the complexity of the radiationoncolog field, it is becomingvery
challenging to main&in high standardsof patiert car and at the sametime guaratee sakty, robustnes,
interoperabily, reliability, accuracyand efficiency withou the contribuion of information systens (IS) and
information tecmology (IT) solutions.Since their introductbn in the 1970sas computerizd record and verify
systems, Radidgion Oncolay InformationSystems(ROIS) have evolvedto becomethe bridgebetweenmanagement
of the informaion, technologcal innovatons, patienttreamentand high quality level of patientcarée. Succestul
implenertation of ROIS dependsgreatlyon a clearundersandng of the site-specfic clinical proceses and IS/IT
infrastrud¢ure aswell as the capacityof ROIS to matchthe corstraintsandclinical practice of a particuar institution.
Moreover,Ammenweth et al.? haveshownthat the evaluationof any IT/IS solutionis not just the evaluaion of a
single productalone, but the evaluationof the prodict in the environmen whereit will be used The aim of this
work is to use currentknowledgein the areaof heath informationsystemsevaluationanddevel@ a comprehensive
assessmennethodobgy for ROIS.

M ethods and Materials: The foundaton of our metrodologyis basedin the identification and understanding of the
interlinked componentsf the modernradiation oncology practice (Fig.1). These componentsvere defined as:
Peoplavare’, Clinical Processesand SoftwareHardware Basedupon thesecompmens, three major areas were
defined for the developnent of the asessmentmettodology: Clinical Proceses(CP), Information Managemen
(IM) and Techrological Innovationsintegration(TI1). The CP includedall tasks and activities relatedto patient
managemeinand treatmentfrom startto finish. The CP were classifiedusing sone of the definitions proposed by
Brooksetal.”. TheIM wasassaiatedwith eachof the IS/IT infrastricture comporentsard processs corresponding
to the patiert andtreatmentinformation managememandincludedthe following categries: databasenanagement,
longtermarchiing, applicaton availability, customersuppot, sysemintegration,IS/IT infrastructue connectivity
and dataconwersion. The TIl coveredthe abiity of the ROIS to integratewith currert and future techrological
advances.For the TII, four technologies were evaluated:
Portd Dosimety, MV and kV image guidarce and Cone Radiati on Oncology Practice
BeamCT. Additionally, ateam of expert(Peopleware was

created represating the different areas of the radiation
oncology department The team included physicians,
physidsts, dosimetists, therapists, administratie and 1S
staff. The responsibilites of the team memberswere to
define and characerize all clinical processes and
correspondig tasks and activities as well as to map the
departmat’s IS/IT infrastucture. Subsequenyl the team
membaes also evaluatedand provided experietial feedback Figure 1. Modern Radiation Oncology Classification Model
through outthe assessmenmtrocess.

Two methodswere usedto charaterizethe site-specific practiceand environment: IS/IT Infradructure mapsand
Process Flow maps. The IS/IT Infrastructire maps provided a comprehensivelayout of al relevan
interral/institutiond systems and corresponthg departmentcomporerts which provide the backbone for
information communic#éions. The ProcessFlow maps provided a detaled desciption of each of the clinical
processesindcorrespondingnformationflow within the departmenfrom the initial patientencounteto the end of
the corespondig treatmentFigures 2 ard 3 shows the templates proposedfor the infragructure and processlow
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Figure 2. IS/IT Infrastructure Map Template Figure 3. Process Flow Map Template
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Two ROIS configurationswere chosento be studed: clinical multi-vendorsystem(Multi-ACCESS™ - VARIS™)
and a testsingle-vendorsysem (ARIA™) (Sdtware-Hardware). The testsinge-venda systemwas configured to
allow thetean membergo perform all tasks,activitiesand processen our currentclinical practicefrom theinitial
consultof the paient to the treatmentdelivery. As part of the configuration all tools provided by the testsingle-
vendorROISwereidentified andmappedto the clinical processes.

ThethreemainareaqCP,IM andTIIl) werearelysedusinga survey instrumert. The purpo of thesurvey is to map
two independat parametes that togetherwill define the lewvel of integation betweenthe ROIS and the clinical
environment. The fir st paraneteris Importancefor Patent Care(IPC). The IPC measiresthe importance of each
assessmentarialle asit relakesto the quality, accuracyandsafetyof the patienttreatment.The secondparaneteris
the Perbrmane Index (PI). This parameterepresentshe user’s perceptionof the ROIS pefformarce whenusing
thetools provided by the ROIS. The Pl is intendedto be a surtogatefor measuringhe level of integrationbetween
the ROIS and the site-specific clinical pracice, needsand infrastructue. The surveywas designedto follow the
tasks,adivities ard processeslrealy classfiedin the CP,IM andTIl. Eachtask,activity and processwasusedto
createa single surveyquesion and becamean assessmentariable An IPC weighting factar and Pl were assigned
by the teammembes to eachof the assessnme variables basedn their clinical experienceThe dat gatreredfrom
the suwvey for IPC andPI weretabulated andgrapledto createthe PI-IPC spaceBy defining accepancethreshads
in the graph, the PI-IPC spacewasdivided into four regiors: two Acceptarme Regions(AR-I and AR-Il) andtwo
RejectionRegbns (RR-I and RR-11).While scoiing eachof the suwvey questions the tean memberswere askedto
provide suggestions and ideason how to improwve either the clinical processtself or the tool provided by the ROIS,
This commetmary, when addedto the assesmentscores, provides a comgete picture of the strergths and
weaknesse®f the componentsf agivenROIS.

Results: Using the proposed SAT infrastructuremaptemplesthree primary infrastructue/dataflowscenarioswere
identified. The multi-vendor seup presentedtwo scenarios that were classifiedas EXCI-IMPAC and 4DITC-
IMPAC. The singlevendor seup was classified as 4DITC-VARIAN. Different scenarios were evduated for
potential interoperabiliy problemsand lack of functionality and conredivity. Potenial probdematic nodesin the
informationtrarsfer flow wereidentified and documentedThis sectionof the assessnent metrodology providesa
deepunderstading of the real causesf interoperability issuesin the IS/IT infragructure and preentsinformation
for boththeinstitution andthe ROIS develgelsto improwe process/solutions.

Analysis of the PI-IPC spacefor both ROIS configurations shaved above adequateperformancebasedon the
clinical procesgs and Poor Adequate Excelent Poor Adequate Excellent
infrastrudure of our e  — ——
departmat and our patient
care standard. Despie this
fact, several variables were
found to poaly perfom in
areas deemed important for
patient care (Fig. 3).
Experiential feedack and the = | |
guantitatve data from the A —
surveyswereusedto develop a O remae 4 ° L
globd report and a site

specific masterpriority list.
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Figure 3. Plot of performance vs. patient care for the two evaluated ROIS

Conclusions: This work attemptsto provide an objective tool to understandand analyse information flow andits

compatibility with a given ROIS in a clinic specific patientcare seting. Mapping provides insightinto process
communication interoperability and efficiency. The hierachy and importanceof various characteristic are
customzable to a given clinical practice and thus alow the tool's broad applicablity. Proper assessmenof

informationflow andmatchingto anROISwill provide a moreefficient andmoreeffectivecare delivery setting
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