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Editorial:

Editorial

Itisexpecteadmodeimformationregioamnsutteeisagdthe Withiheframewmofrthespecifi
systems to work effectively with samermindwigysitagn d &edg. university research project called
informatiton exrcdhia nngeyubfll EN1360s6yppabesefgloballySemanhiteroperabibdimedici
thenformassilbaredi mfrete xt, uniqaredniguelffinedmsatan ankealthtdheerterdeftsdoctora
aprereqfiosetmaniteroperabdbitythoudchifcuttansfaoredstudytthe FacuobtiMedicore
istheaccesdtmeaniBgmantiotherassifiqatipyneanthe CharUasverditagurepaasd,
interopermatdhigyiltop btain Unified Medical Language System). leadarughdahs,cienmidircuscriy
speciniformawscagédechnicalratblyhebesappddbgemal onopictsheRh.thes€bpapers
mearagessentcoalditionse classificygtivaimrhealthéarehave greer-revarmewocan
utilization of other telemedicine SNOMED CT. It has arisen by finthemthispecidupEnglist
technolagekealhabiloty a combinatiAmericSa\OMEDan@zeksdhnguages.
systetwgndersexmdandyeida (creabgthd ssociathomerican
(semaimtierop e rreetgliimg)sng PathologmsdBg)tiGhini®alms
thsamteerminogliogyassificatidche&€ddesnronnecwiotthis Prof. MUDpan Sva ina, DI
systearshomencladuondesing merger the International Health Prof. RN®ma Zvarova
theamanguffoge mmuniaadtioMermnology Standards Development editors
its recording (data standards). The Organisation (IHTSDO), with the

utilizateanstingndeveldped residemcenmbhelsedounded.
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The Problems of Astroglial Brain Tumours

HBielni'koRBaIZrlaDvoYa 'kova,
'Department of Pathetedty hospital Ostrava
SupervibPor.. RNWam Mazura, CSc.

Summary types due to the variability of the following characteristics are of vital
Astroguinabaragroopumourshistoldgndaadgdariatilee ogic dntportance: the number of vasopro-
deriviedmheastrogléalEhey behavilouastro glinmb mrsy e liferatnWecrohi@ngbdegree
belohnga grougpfmosfrequentipcaliseywhertdtinC NShey otellulidrentiateamoérell
diagndeexbatBrerveystem.metfegatyaparintie bam divisiomtthereseoftell wlad
Thigroofiumouswsariaimeany hemisphlelrgsawtharacteristnocéafayps. Fomtle moe ba-
aspectTdagumouriemotonly thedemousmostinfiltratnde,genegocatieiwismportdoodk
morpholgghoalayso with theliegxprsmdiehngreostdyeotheir forh@reseaftdaractgeiseitdc
potenthas xtemfinvasgvewth,tendetompvewandsnealignanalteratimtisenumb®o moethe
theliocalizattbotin€ N@ndhe formBmmouokhigrowgrenore significhhangesiump53FI TEN,
clinicalrefthdisealseeaheir oftediagnoisneduptatiesbsme EGFRanplgenes.
progresfeiaturesevariabofitytypdavieeeforundhavahigher
theseoplasmeéghsequencéncidemcalpls]2]. 1.1 The present classific
antypebenedliteratibaourse of astroglial tumours
ofheeoplasansformatiomlinfhdegremalignanchyelamdurPilocgsitcocyitsa@madteumour
totheurrenslgdlassifidasiondferentimbipaiefimedortdongaccordarhgV HOlassifiddtiio
possitoleferenthatevebeemignagradigystemhichasignificamtpetumasmo $tequemtdgrve
|.-flearn{sograddiompillocytiprogndatiic atodsimporfant inchildaemyouragiulitssrarious
astrocytodifsastrocytama)the definition of further treatment localisatiohe€ N Stfrequent
malighant| . (IMghadéioma-procedlihesitemporfante afectlsarecsterebedhmmeptic
IIl. anaplastic astrocytoma, IV. graddregerminadipdeliferatnerveésacircumsasiidveld,-gro\
glioblasodasadodlimloulrise activaifyheellsndhaelegreé tumoafrathleenigharacteris
numbefvasoprolibardeioroticelluddErentiqitibéistologiaailflavourartolgn ddisistologi
changegethittheumdaell pictwrdollbvmatuoithyeumourpicteheowsphasno@uarttannh
divisions are the key factdssubedyggeieremtiatienareadiensedtncentGHtdlial
betweanigadmalignamiourspreseoafcelludaduclatypiasfibrilkecripcotepoyitbipolat
fromhkistolguiimdliewrothe angiogeardhisresenftecrosiastresyindeosinidipRosenth:
molecular-meimétiewtisthe [1,[2 Acodmg totkei bobgal threa#srthereseartesparsel
typasndumbetumulatéemgticfeatutbésmstrodlimoumape cellular areas, spumous or even
alteratwdnisdreofthegreatestdferentiiattoe latibelnyignd microcywsiti@ARPweakppsitiv

importance. One type of significant malighampahl. ). protoplasmtartdicwiielsdilirils
alteraoadnshe5 P TE&ANd Regressive changes in the form of
EGFRenes. Tab. 1. Grading of astrogltayatlimiessesss.@lst alcificarteor
also frequently observed. Nucleic
Keyoj\rd:sa_scb[;ym ag|bdaema Gradel Nane of thebrain Tum orch aact eirg s pleorTDrphlaS may be also present,
imunohistochemistry, molecular-biology tu muor how e tlea s e sfs e guemtle s s
methods, mutations, tumorsuppressor prognostically significant. Necrotic
geneasmplificpth@en® TEN ' |Posticatooytomrdatdybeign changemsgiogemmdisair®ot
genEGFRnplification I |Difus (Lowgedd rdatdybaign Fzs]u adbyservipdlocyunto iix §,
1Introduction astoytma (V\Ztr:;t::encytonalignm |
Astroglimbarsnefthenost P The setwmdur @agperdithg t
frequenitmarnaitumowrfshe 1 |Anplas malngat grading, is a diffuse or low-grade
intracranial area, responsible for, stogtma astrocyfdnis moisus uawlell-
accortdmgiteraiuaed anW dierentistewgyowihgweve
ofprimbratomodrisearenost 'V |Cliblasma highmaignat wittth éeatuokrsfiltrartowetind
often classified on the basis of tendencfmsalignrmigresktior
internatiecalgpizieddéedined affectesspeciyadlyn geedru | flsh e

byh#briidealhganis(aNiH@). odetermhée atuoéheumour Mitoacdivitttyedfusestrocyisom
Theumouwrapedividetdoeveralfrothdistopathboiafyenhe 'OWhemmpadeigiggades.
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Morphologically observed are distinct signifioeowey luharhpreviousGARRsvariabh@rolifemadaréer
tumouwrpulatoomieydstrocytarypetheelludaclariefvariousKi6Mmanifagtesitéx@resinor
celhshiahdficudiferenfrate sizéanizonuctlleoetilsy|aoéi approximace®y[1]2]3[4].
non-tumour cells. Nevertheless, it is vergistincTihven.itotictiviigy
posstidEerentimeniyrégpes elevatwidhhepresemdeypicalThaverpeeiodurvivaatient
ofow-grasdeocyfapRds mitosElangiogeff@sinsadfonwithdimgnosed gliscbhdpeton
newessebdserxomessrgpparentfrorheiagndsrichh@rognost
The most frequent one is fibrillary haowee incompronwihgilbd- poiovienwhagetheatienhs,
astrocywdhreweinduclatigpiasstomabenecrosmesusuahlgt prolife aattiooiftly eu m caurtdh e
incelvgsithlownitodaictivTttye preseltitspossitdeketernihree levefEGFRxpresasieingnifica
typical avief@smatimncodcysexpresasi®hO@rotaimgdimentinmhehighemheagetheproliferat
withuccododteemthpresemfce witimmunohistoddtenntialaticootjwinyhe xpre sasfo®F Rhe
lymphocintfaryrastteproximfty thexpresci®@BRPFPsvariabhe worstkeprognjoldixs]|3[4].
vessels. On immunohistochemical expresclilbieprrolifemaar@er
demonstridteeiesxpreGBP is usually between 5-10 %. X leee pedignabtisration of
(glifabrilbxrigpcoteb)0®&nd inthity petumasgradhaveragetumours
vimenTin&Ki6@grolifermaikersurv pwealivalr iestw éwantive Thantosnolecular-bmaealthgid s
showl®owxpression. yeafsheumomagrigifaden anumlodyenealiterahiave en
originkildygnoksidis@strocytondafinethastrogluimbUlrisese
The second type is gemistocytary omyappeaanovbheellssthheir areelateihensandevelopme
agbyxtma.Thetumroscdbare dierentiabitimydaveeaendencythesemodrrsansetheumour
usualldygwiithlentéfaudinophitoovdsnodiffeti@ensteegand isusugligcehywdnitiakaomage
cytoplasthereseafperivasarlon-regplratle tle rEhieowmt.co meof a gene, together with further
lymphiatfidtTate u c beiitdmall is usually associated witha@c urra o kdfeine (alsid b atoth e

nucleoli are located eccentrically . mormaligmsdageglioblastiojmaprogresshemamour
Immunopheamndhgeroliferat{@p3d].

actiwitgheameeswvittherevious Thenodtrequiaritiapioimrthe
type. Glioblastoma is the most frequently astrocytargusssmutatofthe

obsertwpaehmaligbaatinmour;p58enEhigsendocalissrasihort
Theadypehlow-graasdeocytombsisuailggnomadibitstwd®dn armfthehromoddm&p1Bheg.
accordiotgeéistolopictldire, and5eaofgeaevitdprevalemcedefectbiggermgehmositequent
alesfyequealibyerpedtoplasmmas [2 [4. Wemg difemitdae obseriiedmaimoumsoshses
astrocytiomgaopulaasfonmourbetwewbypesumourisiegard mutatiofnstdl | e befsh g e naer e
celisparsteeeldsemalditdtval- totheonsetechaniTdmprimarypresemawevcaseofaheredita
shapedcleridlowontertlial glioblastmmdeequetappearsmutatioorseodbledeadeescribe
filameRosmabifomicrocgatds denovavithoartyricdmumorous$n theeraTlre . gedhe proauc
muccoedenecratdppmicadows lesiohlsensaendlinicalree transcrifptomhichndenormal
thiastrocytypdgispossibde thaliseaisasuavVlgryapihe circumstamnioeslakepsessfon
focaléterimie seconypaseconddrgblastombah@reneldisanimportamtour

develgpadyahinouaghalignantuppregsaoparticipugonige
Low-gragsiteocytamdasourablprogredsommaplasticocytomagulatibaedfularaopdtdeinc
fromherognomdimtfviewhe ofanothgpefagliatmolihe anmportalstellsltaektslocks
averagev pexlivarikstwaeséexn glioblaswamgre ahlistologicahleellchacdedivelseetheime
anegighearG@Gneftherognostandopograptdctialbyasittama toasseslsedegreédamagad
sighshKierolifeaztigmhyen Gradwstrocytioeeddboalow possibleéseqD&meparathnon
the prognosis may be defidesgredm avondgnanifestationasthedefecannogepaitbd,
expresgftmowelbgreatban anaplathieaymoishighdgllularp53yenenitiattesnechanisfm s
5% Theresenfperivasiywiarfone doyno-diiearntadplemrd apoptoFhedefecakthigene,
p hoiimdfil taabkei cro dwstigah elemeikbstriargeelgitharge togetwetdhnabundevngresafior
m o fav o u rarol@n jolyi%s] nuchaidypimatosepresavet. PDGHPlat®letivedowkhctor)

mayypicablye nesratidiocal areonsidechedac onne aitibm
Anaplassticocypoesealisgh andassiesepecialihgentce anonsefdiisastrocytwmmicsh,
prolifioractivatryditsbiololgicaheumowhetrleeumoroal8srm may futher progress into anaplastic
charactesmatiigniamdumasr typipalisadre ctatrlegeriphergstrocytoma, or even secondary
diagnoisnadultsgrigequeimtiyofth@mecroBbogymatimewlood glioblas2pdia].
maleopulabieothvebdourahd vessels is vast and plentiful. The
fifdle caadféfAccortdhgradingimmunohistochemical markers are
it asldtade tulmese tuareursimenanmCD9%hexpression
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Therogreodasnro cytowar d sinfiltration of glioblastomas into the natigivesasmorpholpgdtaife
ahigheegreémalignstyrthersurroundisageshigrniembefs theumdq&id.),
causbdalossfth&kbgend@he amplifi-cartdomlsevdth worse
retinoblagdpnEdylocalicrerd tumpuognoXiF4]516]11].
thdongrnofthechromosb3ne 4
(13g1Bheprodwdthegenes AnothewrplidieedDM&ocaliset
anuclegiltosphopwdtieimder onthéongrnnfthehromosl®me’?
normal circumstances, controls the (12913Th4ge mesresponfsmlole --w
transcripfoibgenearticipatcrogliofgrotehnfunctodwhicsh
upotimeegulaticen! wiari sAmsn. the negative regulation of apoptosis
in the case of p53, it posslerssedda | ip moa gita s

supprefssefiz|s]. AR
Incasedfthseconddigblastoma R
Theilocasitrocyisam@rade which develops through a diffuse Fig. 1. Histology of gliobla
tumowithrelatibehjifmaturesastrocyaommaplasticocytomaepartment of pathetety h
whidrevelolprsouagiindependethtel et e crineud a ticorred e n tweiah Ostrava).
genegadhvadyemeéossth& F1 thenutatimhewestagefhese ___
genéh&dlFgenislocalicamde tumourssfrequewellmawlso ;'
longrmichromoddMeéy)l. TheobseaweplifiodhigpenrfeE GFR ir' g
product of the gene is protein- receptierietodhhepl@ener ,a?q‘;'f;;;afﬂ*wm
neuroflb/\rbrnshmegate/gauIatomutatuanhhs@TEg\lenEdentlcali‘i-‘:.*a z
ofthe2T protéimlapsignificawitthe@erimaityobla stttodo asf =
role in the process of cellular heterozygmbkéelyromoddimse rt::;- 3
communication and signalling) presealtargetd f[3),[6]. *%t'm%w
[2]316]. “Hﬂa‘# ;1, \f{f Pt
_ 2Curremnagnospiporoache sz ﬁ@&'hi_.f‘,ﬁ
In cases of primary and secondary Thebraitumordusssususually
glioblastihalese ofgen@se harvedoddopedcaminatiibe
different. A primary glioblastoma cI|n|cduaatrnﬂglaarvqutnngeduré]'I
originating de novo has a separate witthesefacannullaacquired
evolupieotivjtddirecansformamane malpesubmifoedstologyv, . )
intbighryalig mparetn oty ité o ute x aminiakincerg a fordb e ingn t H‘_:#*}Rf ?f!.;?i.-“*f

Fig. 2. Expression of S1
lioblastoma tissue (S100,
of pathoUngyersity hospital

. h
interstaddespecidede otffshe to the pathologist immediately after :‘-'-'3’9@:‘- fats ""“';- .';' _;,, 3
primaiyobla sitoaed e todtm e harves'pllra@emlammshambeu‘g*"‘%‘ - % _"-?:—_:;
pléenmutabibm® TEJE nl®,Ss closkkawitdpieo@§augzeddian & -*':«.- e S8 L LA _:’:';ff-'g
oiheterozycgrbh;elfyromoﬂ@methphysuolegluaummfuxatuor‘*}. ..g* g T

Fig. 4. ExpregaPprmotefinGh
glioblastomaAtPssukx (@MFepar
of pathoUmngyersity hospita

mutatdopdmplifiodhigenf®r solutAooorrexitvesting psocﬂ‘. X Y,
theecepdterpidergmawftaictor anmportanlfcmrhellagnosmlcl. SRR AR ’-ﬁcﬁ;g\
(EGF&nMDMa2mplifida{idln casedfanncortecalisaniom, e s "’1{
[3[Thel@encodebenhiboffor tumorbissmeapeharvesthd. ;_c .ﬁ,,‘ﬁf ,.,t ‘ﬁ:}’,‘,.l
cyclin-dekendsiatnéands consequefsuedmistdkelude . _ .
located on the short arm of the  expensive, not necessary and time Fig. 3. Expression of Ki
chromo§b(rﬁp21'}1.€5uppreSSansurlaj(ragninebtébmgrformedgl'()blasmma tissue (Ki67,
genRkTEINocalisreldeonagrmf Anotheitistdisth@rocessing of patholmgyersity hospita
the chromosome 10 (10023.3). Its thenate nwalth en a x i mafmntto
functla)rreﬂ;lblockaﬂileeelluIarprevedwetprecmfi‘.dmharveste
cyclatheslstagkisespecialtyssamrdreve mtfiotefacts.

disoraddhige nehiahéinked =

the progression of lower-stage Theolecular-meltdhgisdable: .;
astrocytiotmmesrealigianhs. ustoexamanéreghssharvestef: S=atie. &4

The presence of such mutation is duriagiologiaate gtingedur SFaEE o
conneotigllworpeognofthsee asweblsissakbregdycessigd o ¢,
tumo[@f3[61.7I819110The thmethofdarfailocks.

genf@mEGFRcefdtesnhehort

armthehromoSofped 2ah#y Thenaidiagnomt&thofbsthe

the most frequently ampliflieté ramicihapireo g mlo wrse
primaylyoblastbtsaarsplificathstological and immunohistochemical

mostrobapllyyesrolendfusion eammitms Tle hsod galerm-
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immunohistochemical examination is whichaparticipmdtthensef isanunwandgetd atSamrcdke yn
acomplemenxtamynadtoove,verthaliseaShanosrequemdbyd casepatiembderes e byede
presearimevitphiotfthd®iopticmolecular-biological methods include patiebirshumbE&he@robliesm
diagnostics. hybridization, electrophoresis, ampli- howevtdhrainrelatitonhe.aw
ficatiheethdBE€ Relymeachaien concerthiprpte othens admeah ,
Thewostommauslgdarkents e reaction), sequenation, microarray théirnhumbead eedefinesd
problems of astroglial tumours are analysestera. classifnddrmaanaassucht
vimenS8h0@rote(imig),glial canrbaiseldcasearaodb t®
fibrildargoicoteiAPGHG)and 3. Possibilities of evidaiseeertaotumirheabWwethata
prolifermaickikr67Figh) The and processing of the aasdlhei pénry key, or possibly a
markete®nnetise@emeand [Hata combinatiomlumntssusually
S100 protein are the proteins of Realizatfewergseapchjoct possibdeddnotheacalleid
intermediary filaments. Vimentin is 5 dlinical trial is connected with a  (identification) column ,
expres'seerdbryoeIamdissuesprodumﬁmaamowﬁnformatid/\hi;thniquvaluesﬁgraduaili;j'ng
during the evolution, and in adult  {hjigformatieterocesaedNUmbedtisalspossitobreade
mesencrcyamllailsapredece)sfsogom,\ea_ymasoeastrogu-nad)wes primkeiyy ompouhhléa bueefs
glidibrilaaxigpecotdBAP)in  mayptainformatibatecthe @ldolunhmsyesedsolutimat
immaglielememdéogetidh oyse of the disease, genetic and verguitableeothefacth aitt
GFAP, is co-expressed in mature histologad&ltcHoweeesthis increavemputemgaiiremen?
astrocghaibetumordasivate gjsease is aways closely linked to thdatabsystdmawhyacalled
Sl0@rotésanaciddcoteifbhe apartiqueasom| se c ealarge nor rmaidmnhsa viee eche firfeth e
centamlcperiphteea\llosysstem,amoumfpersodmﬂaegardmg databagpetewmbicdalisafrules
howeviécannbeconsidar®d patjemt.mWge datapasems @ COrdimiyitheatabsaseble
aspecpficteimeervaisssa® ,rocessypedatatasse enalfi@fifed@mptimasthdatabas
itpresemakee esshowhsioother us@ene vatd owscomes. systgindlhexistiml@tiecomang
tissge2]. thaablewstbertaimlumare ate
o Bytheermdatabassmeaan Ceért@omnectibnmshapefound
K|6|‘samarkoeﬂrhspee)dcelIuIarexacdbyfimfa“esembdescrib@lsonthefeavl/orloexam[ale
proliferatieacwsthhehuman areavl/orllohthe:asefastrogIié’la“‘éﬂ“abm'ﬂme‘”Umm;ed
nuclahctigempres';qoer(d)liferatmgnoﬂmmi|ma(yontarmcmrfd namsyrnalmebhu mbeanodhe
CerSfaIStageﬁh@e”Udﬁﬂevpatiexmittdnstrogd'md)mvrrselrree tumoha)glargielr_nodjiragnose
except the G stage [12]. Immuno-  hatjent presents the elemERiBeI8Hieded ipidhaumour
histochemeitheddaitearoyt workdtcalledtidapthislemesnt coum from the teble patient with
thebasitypizatifinsswedts fyrthescribygtdpecitizturesarelationprimeegtheolumn
derivates. attribi8d14Thaisuallyed Namdheumduoonneabigpes$
attributes are name and surname, tumours with concrete values large
Togethetthdiscoammyvolutiopesideaderelsis fumbetrdn tumosmalimolurthemo.urs
of new methods, namely molecular- e |atidmeis e assuecat tri bm beys
biological ones, the possibilities of bethe¢ypeftheumothrdegreke Thenodrequendéyanguage
diagnostics have been moved even gradidhegte oneda t isomssm n . aformadoifd atab a stehsw o r od
fuhe Tles nev melnd pesen information technologies is the SQL
anotheupplenmeittediagnostignethmeanfescridiagabasdStruct@uesdiyanguagredhe
processgnabdstoobtafinrtherigsdatabmoa @hmo $te que ntOgabase systems based upon this
informamiporfaamorepecifigsemodedsaelatidmaabasebdNguddeanguages enodor
anfrecdedinidibeiseablee whighapeimagineasystem fOrmacifdatabasablesdlso
metheadeusefdbthanalysfis taplesnsisafigesndolumnsénabté@seadurthreanipulat
knowmutatiamdilteratimthe where the columns Correspond with Witkﬂatdik@atatora@@,date‘
geneélsdamaafe hicdknotvab e individué{ibmegsamgurnamegrasisnega,rch(m;geciirliif@rmati‘
relateidhmonsandevelopoientesideaderessgandhdines €t¢14].
the tumour. Assessment of these desctitbeeurrendodhpatidnt. o
mutations becomes an important thaespeasteriynporpamtithe When defining a database
progndatimhidcéverimportandatabmodisiormeysoalled t0evaluavestepecausweery
fodetermimdhiéwnrtkcource primae,whéeawmmtg,,avingmlsta_mlawrosgerpalye:rltlacrad_
thejiseaasretﬂopossiimlieiad)ifonauniqwmu@haniqwmweﬁhe themestam_aqauanﬂalfur_mxtlo
appropeird@equreatmRnt. primaeypreveastiduanibeor he database in the future, during
thsamemm,meth“‘OE‘S‘P@SSib'%xampﬁdainér&th(aabd:@um@ve transfeanidgititthgstorddta,

theliscowvdrgwresentlynownaridentiabhdehprimeeywhich €tC.
mutatiahteratdomshéactors,
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Anotpessilikidytimg@cquired heskieren@esrespondorle 15-120.

datigdhesebtatismiethldicthere a dierestisceptibildthiand [9JRashéédned B.K.T.Steneteal
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Fig. 2. Scheme of the K4Care system as presented in [13].
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his/her participation on proposed advanta@yssiPgdoeacdteim jntegrattim®@roMAchiteintiore
activitMogseotted DAc'onceptsh&D Aprocedwuinerithgprocessth« 4 Casestewhich quioady
typicablytheotioftime-relatefdreatodemewl®ymergih® minimahce ptued gesmodel.
informatiorgideimienteraad requeskeRiS.hiprocessbe The laelwantatdeésoifnteigsrani
stepftheccurréometabgan partiallyomahedcefersome opennegpossibiflitheé4Care
activhtgpdetdgerctasprovideprelimimasulhsahumanxpertsgemeaslyraizdusy PoM.
muchoreophisticradewdased cansanturthmpraceordong The sheo,weweauldquaredition
oncurremtllyn nadtiomasdhe his/keowledge. knowl eyttt @ctivigu@porte
associbtaindcasabastiome - byheystem.
schedudigorieamimghuman Aldtheharactexib&8Dgsteps

expwtteneatmegW PoapatientithE4Canestantormaliserndy Te kg fadristous adaed
(seehemexdectifomewossiblenexhaustntelsgnpucthieece simulaltioirthprocegseating

features). weantiltheseformahtitryo npewlPAsweshowiendh@reviou
automatmcardyw mefthesteps sectieneabassémulatadinnd
4.Bolegents fromequebStéldaordesimptiifey someonstrahmiamevisualize

Theesttheypefigeptresentedfinaloddlhequivaleiseveralagndagbprocesseattmgm P
th&@roMAchitedouoleavidheir stepcsarbeidentibiyappropriag@humaenxpert.
alternanitekK 4 Came ddlence Process Agents (PAs) comparing

theyavebereatetdhbollowieng associaeeasndcontethey Therefore, let us assume additional
descrtbefulintegratiothe matasind?eabereatedelP jnformavimihabheystdrirst
K4Canestem .tiNottRolegentswittheniomeeddadcuments 5| men enhhmecentbdp gy c
(RAseitherocerspe ntBs)s outpdette.gblood-ancapeis aetiwntddditipnag e re Liecans
necessargpersisiteimsystemperformebncwith unioof durationypetdné profuessio
wittpimo p osea- cafsreeatinigP desiiafiormation)theldtéteiughse[@ Gpmorketadtsherogres
(only relebeasfarodc esses shsomdato mté megigwhl@ SDA  functi@edondieyaphlocalea
bereabadedequebiPd). procedwadsieifiyrodued], thabhsysteamsddabéntegrate

weproporsergorfge parsttews ntphenulti-agyest@msavirtual

Role Agents (RAs) conceptually thprocedwsiesgtonom@e@sts.environmMiemmveassu bheth e
correspionypesfactorsthe Thisamefurtherprobgdsing ageadaaccestheelevmatient:

K4Casestefmeacdictoypwe a basicimula(inimedescribedatfaoth&HCdRatabdseitige
creaae®AadolloRatidatmilybelomfldthprocesoaurrenglyoc eeseatimg Pwhblleeyinc
Doctatead Nurse, PhysicidwhiRio MPeg@hPAcandentifthesecurieptrictifoliofihese
Social Worker, Nurse, Specialist therdenwhit¢heyabeexecutegdditipaedmeatiéasgcsimulat
Physicbari@peraContinuobasedfulfilméheprerequisitfsdeldeacedomemordketaile
CarRrovidednfor@at@iver Bytheernbassicmulaniemean |ev@lasedaproposdtioeaw P
Moreovemethesepdeloimg asimulawibarfePAsrysimulategsimulatabeanantheesudfs
th& 4 Canestemtigproupsaluaticassociategsyte mporaidilivigthe simulation can be used as an
UnamAdditiCadiveThereforeecessdaltimeldbhpatiethdasd evaluation of the current
foeacthegeoupsBR Axreatedprofwietharyiardpitnearyuesd gnassociathemctors.
awedlndhierabeitweleBR Ais analywbhichffollowRPhghave
establidhere.obVerthhderarchfulfilledprerequivetesrtherThsimuladftdre!l R d v aracsen
cabeseeimvaricawdivitmeost imprdakénsigiheestectbon proMwhioeansetachProces:s
thactivotheersabexecutyd mowrwavangiedulation. Agernissryihgsuccessfimuyjat
aheadiraavekltc.). associatelpyselecaimmroprisz
Finallyingp€NProtoPobdcessRobnActhgents.
AgentAsgandelegapeobl@fm
selecapypyophréeathtdirspecialist
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. . e o 330(7494):765.
are seVIdDralahatSImLallablngofagenemumlﬂ-aagr@rtnhtenthuewlBurack R.C., Gimotty P.A.
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whichegurrepanticigect@rdinigdentpfosd dhi@n g®trhodels settings: the bacstiaiamess fo
tothecapabibinigsioriteis and higghtlndnied eekeantages computerized reminders in
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Temporomandibular Joint Prosthesis - 3D-CT
before and after Treatment

E. FeltlowvostdldwaKaabarové&nPHliHAkoNVAHUbA BkNeEdoma

1Department of PaediatSex &ononkFatodbigyof Medicind ndg@QkarCae dhn Rveep g btlyic
‘Department of Mathematists BméweimsitRlodnW Czech Republic

‘Institute of Computedednjieaic8ciences of the Czech Republic, Prague, Czecl
SuperviBoof. Mi&ana Dostalova, DrSc., MBA

Summary amccurditegnogodetermhee Temporomarddslou faBrMsCas e

Theecenrtogriemaderstaheingxtemfinvolve imeagimghard atermmbra@ngmbefclinica
biomediaaistemporomandidudafisswdbeemporomandiprudbletrhaitnvoltteenasticatc
joifT.Mtherapyedlsrcomputejoicbbeusemloonifiotreatmenmusculdhweeanporoma palibtu
andmagteghnolishesgsnmongplannbugalsbong-teremtmenandssocisattreuctornesth. The

provide novel insights into TMJ evaluation. disor_dieas:compdi)lypeﬁglmthe
reconstrura@ttimndaé g n oa hict masticmtosyleBEManidthe
therapsttate Giese madt h o d sKkeywords: dentistry , maxillofacial associhgdndofiissu®sher

aravaildbimagthgMI.hese surgepgrtiaMprosthebree- symptomcsd deitadtideniaitnon
include basic radiography (such as dimensional computed tomography, themandibudagefmotionMJ
panoreaee orrectt@m ogram dgrggnetic resonance imaging, tempo- sounds, and/or headmaime

ultrasonography, magnetic resonance romandjbudar [2]. Symptoms of TMDs occur in
imaging, and spiral or conebeam approxi _rﬁadleab)e rce b a_d u It
computed tomography . The latter lintroduction populadrapproxinmataiylion

technolaldddgoinbeisualizehéemporomanpdipDMeiga individababsit@ich{8M a royf
asectiiomiereranesdaalso bilateral composed joint connecting thepatiemadbenanagwethon-
be rendered as 3D volumetric mandiklreee mp boeiRofbints surgidedrapbaspmendtage
reconctimuie enhandiemgnostiunction bamdezidypgenef TMpPatiereipus uegilcMde pair
capabillhesimofthestudig sidiafluenttesnindejailTthe reconstridigartiemtidevelorf
demonsprattie@ nh'esraimeludingMdasvarticulladitegymponened-stilflehsareswttrauma
lyeaecall. - mandibular condyle and oglteerpridriR@is gy hfrati&ylosi
Thiccontribdigavathanalysis theempdran@heondhplkean idiopeathndyksrorptoomecti
themnathemahid@ampuiedelingllipsoid shape with a mediolateral  tissue/ autoimmune diseases (e.g.
ofbiomechafigawCasreportdiameda&Ommndinteropostefi@mtad atttispsra@catitis
monitetepystepreatmelman, diamete@n mT heo naxisboth lupusclerodSjim@greyhsdrom
preprosthetic surgery, mandibular condyflemmasanglle 0-1 0= .akylo 1 gsp o diits) orohe TN
reconstrarcdrocefealih@- articudarfaicsecoverwdthhe pathold4lledspoidamargale
CTwassetmonitb@atiewith fibrocartlage, instead of the hyaline  followed by insertion of alloplastic
dentylsts. cartilagegdtgesemynoyoants.impladbsnéplaceimequrgica
Thenathematncad mputérd Thdibrocartishageeesisttont procedure in which the s
modalsalysiboyerlapd@idg degenerahiaregesthasetter paofhEMiFemoaadeplalyed
CTbhefamal aftgetherapy showgenematadimiestbpeciafityaprostidetictieit heerondy be
thestabibityMbartipriosthesiisMdsitdisediscu-sartotalaficys@ampoonéh& Misreplace
reconstruction. biconcalvapehidhllithespace thesurgesycalletepartijaint
Mathematodalkinhathematibeteen articular surfaces thus replacermeotabimeplaceme
simulattbeeconstrafpaiientcompenghtimgongrihdéesc conduheflossaéotheplafe]ld
javand/patidMiapredibe haauniqauredomplicamepdositidheecemrogrieesderstahein
joint loafdthegconstructed camdfylectiocsasshoaksorb®ids biome dizsilethd Mohe ramsy
Oustudiemonstpradetiusaf functsgmmetracahliysarmonywell as in computer and imaging
3Dmagesriniyitheraplfhoughaliosbing,.cheéwgandsp&ang technolidyégsnhdgnre vinde el
mayoftke dsoegs ivovm the Movemama®stlombitoggetherinsigimtdMdeconstruationa
temporomandibbnd@ssociate@sulinngéollowamgovementdagsican tleaptc stages
structoadediagnodenicarly depres=ilervatibmandiptiee Sevemalthadavailédbineaginc
thebasisfthehistoaydhysicabpening and closing movement), theMJ.
findingepeetheihsse quihe propulftioedrwardyvemamtd,

usevariomsigieghniganeak e lateropulsion (side movement) [1].
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These irhasiceradipgualp hays
panorexepdorrectemograms),
ultrasonography, magnetic resonance
imaging, and spiral or conebeam
computed tomography . The latter
technolaldddgo inbeisualized
asectiiothEe reritanesdaalso
berendems@Dvolumetacon -
structions to enhance diagnostic
capabilfiéildheaimofstudis
demonsprattie hh'ssraipmyeluding
lyeaecall.

2Cageport

75-year-old patient, suffering from
hypercholesteypkamdapidn
alletganalgB®shgvlaserntour
departfrembhesurgicapartment
of Ceske Budejovice hospital with
suspicdabanextensiysdfthe
mandidiadeighidErom0 Otd
2009hendervBamt-treatmtents
aprivatlenbecauwsfanintraoral
fistukdneaniecalizAmomye
most important symptoms, which
positivedgondendtibitdtecapy

werefigiflt mouth opening, swelling

contracRwereeasedg e ieadso
hypoesthilseeghabfthéower
lipUnsuccetssbuhtemtduted
CBcamnhicéve aladgestructive
cystncroaomihgigmandibular
rambrotiheondiydbangdéhe
mandileringefirsambulatory
check up in our clinic visible face
asymmiathysubzygoaratEn
theigwacleaviyihhd,e acokhe
rigihtMjoimtamopalpamleuth
openwegsoli miterddherabvity
wawithguettholofiircdiinlse
uppeenbabhmatsoothbendd he
lowdentarlcteeBB34344were
presdmentahabiliraitismase
oftreatmeasdonbyremovable
prosthapixliandgpoestioésia
mandibudawaetheigheé¢e mained.
Du¢othextendi®truotitbe
madluarraneg ad is sgnfamn
weakneérssraniocawsaveellds
mediolateral direction, which meant
signifimaafpatholofgicctiures,
subtorteap lace ofeirgtitM va s
propo(eitiz3).

On June 22, 2009 under general
anestlhextiipadfthecysof
mandidrbaeigliptartiase coifon

EJBlolWme 6 (2010), Issue 1

. 1. HAmadysis with destructive cyst in the righ

Fig. 2. 3may¥sis lefiMbeamditthyamus mandibulae.

Fig. 3. 3e&slurement of cast before therap
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the body of mandible and exartig
theighMflollowgdconstrafction
theightMWwitbubtatadlacement
(UNI-LOMCaaphadd.heaesudt

histological examination of biological

material taken during the surgery
confirthddagnofiadicayat.
Thpostopepatiwasove bgd
antibiddectotaflOday®.nhe
fourdhynftehesurgehyatient

begins to open her mouth, and

rehabilitation using wooden spatulas
helpreatramprowveudpenidimge
weeaktelreurgehwadischarged
(Fig)Aftdischahgeeatollowed
ugnm-weimkervalpathvmtsn
agoodhapwjtimoswellithg,
wounliatheald@moudlpening
gradually improved from 15 mm to 30mm,
thdowg¢awlichoturasidehen
openthgnoutdglpatibmeight
TMJ was painless, however mild
parenthesis of the mandible nerve
persiQdc.brwad@yp Icbntrolled
CTlscamwermadResudth éast
CBcawereencouraging.

Fig. 4. PRIrtiptosthesis.

Thantltosh8D-@Tsualizdthen
case, the Surgery was reduced to
aminimamaftdyeah@atient
repomermiwchissico Fog6 ) .

3Methods
Thpatidatmaprocegqsdtering,
croppimargis@,-suehatcaction,
registratcahdisualizérlge
propriestaftwwe@M@/RegAppt
wadevelogptehdd nive osdWeys t
Bohemnadehdultimdpglication
Framework (MAF) [8], which is
avisualisytsodasadaindy
VTH7putlsonothempecialised
librar3®s GTannmdbeusetd
monitor our patient with dental
3D-GTannaermsase®dvolumetric
tomographmp®Dextendeglital
arrgpyovidimgedetecThiis
combiweaBX-rhgaimheone -
beatechniiqwe lassng3é0°
scamwhicthex-ragourae d
areciprocartedgtecsgnchro-
noushyvarounldp atiehte'asd,
whicsstabilwzedohe aldo | di&t
certdiegrimmdervsahsgdeojection
imag&nowas basimagase
acquired.

Fig. 6. 3pfICAidaMtthgend ramus mandibulae 1 year p
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Thesesimitdatecaphalometric
radiogramphgeacdlighiiyet
fromnanothlehiseriestbasis
projecitmangiesseferteasthe
projection data. Software programs
incorporating sophisticated algorithms
including back-filtered projection are
applietthepe ithatpgemerate a
3volumdartsewhichbaised
toprovpdémaey onstrintaigas
in3orthogplealesxiséntandd
cororfihotuhg@D - @Tinchpalse
beninue fo anet2 deds,
howevidrsonlyecenwithhe
developofierexpenxsidgbes,
high-quality detector systems and
powerful personal computers, that
afordadyetebesomemmercially
availadle

4Results

Data was organized regarding the
preseoadsemdeonechanges
eachiewyeachbserveallow
precisempar(fFog.-105ig7
showsdameagedird gtudé joint,
whetlekargadicayatagresent.
Intheareafmandibudamasn d
temporom ajoad doewslteru o thcen
boniesobvioarsdvasepladbegd
subtopabsthdsig8. showhe

healthy part of mandible. Fig.

modeHubtptralstheeadsixation
inthbealblytésstidprothessis
otheameenatonsicaadd hpoint.
Two medictal sdtdJ, bahare
afterereatmeardevail dbdbdata
p roesn g .E alc wa so ketied frim
vaps 3DGTscanresandw it a
dierequalitlypositoihdead
duribgt@Tscamsaalsadierent.
Focomparodlmwenfoaedftehe
treatmweeaitmportedaetsnto
softw@mregramamgmresnerahed
surface meshes for both models.
Consequently the geometric transfor-
matioins.translaaimdostations,
wenesetdfinthbe otverbdpoth
geometTiresemitran sqaloeurt
wassedleptdterigistalpefore

Fig. 7. 3De@Pparison of the jaw before and after tt

Fi%. 8. 3Pe@Pparison of the jaw before and after
9 shows the

Fig. 9. 3be@parison of the jaw before and after s

the treatment for better imagination. temporomandibular joints have the reconstructed condyle. Mathematical
Comparosthgavbefoamadfter potenftdapplicanmamare as modeldandrathematicalladior
surgehpwschangdgemsositimn clinigralctpceprosshediecny theeconstrafptacigavand/or

jaweranio-daeaal mandibular reconstruction. Clinical pati@&mMidayre dircgoihotadorig
experiemosdownptatiemts thereconstroonald/Tdreother
5Discussion have had unilateral resection and applicadimashematodalldahg

Mathematidampunedelofig Subseageennstrathtiemdibl¢abwiome ¢ heabess e fwifflorce
biomechanics of the jaw and the have no pain associated with their changesthangdthedirectiotl
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afterthognsathg,@mythoreover
inevaluatithenfluemfoeclusal
splimsTMJoadiagweldsin
pedtconcoenngwthtle tumo
cancersystBhenaiimeafour
previsuwsdy ntininelsiproject
[10Theéevelopoftelretchnigaie s
acquipmacanghanipuhaages
has improved the knowledge of
thagdreotherwlide utldvisualize,
sucdgh&@MS$tandardoimtagan
formassmsgpecpabtocaoddhe
useffreroftwforéaglobtaeénd.
Tle maplaonofmdcainegs

should be mastered by health Fig. 10. 8bossFsection after therapy.
professwmalsrnkitthiagnosing,

planning an_d treatment of patients, [2FiklkovH.Dostdlowiaviatil [8]SchroedeMaVtin &r e n.seme B
because this technology produces Klasclk@Edctiveness of low-levdbuasig®tdbkit: an object-or

additiomalgéestheonebdnitially therapy in temporomandibularajppnoach to 3D graphics. F
reformagtadiotegyhnidians disordeepbacebo-controlled stud¥98)
Oustudlye monstpade tucsa f Photomedicine and,\Lalsex5S$ pf.éBcaWweC.: Clinical applicat

; - 297-303, 2007. beam computed tomography
i?t'hm@Sdmm%t‘f TMdtieapI. . [3Liptdm., $Mp, Larach-MR.obins@pmractigeCan Asesrotc, vol. 72 (.
o m@moyft Isoraeysivin Estimated prevalence and dis7aBQtian Odf.

the temporomandibular joint and reported orofacial pain in thi0 P antékH 5 hatRsR ae ckpva
associatedctonasediagnosed JAm Dassoc vol. 1821 ,pp993. Dostaloydeddifilaree-
clinicartllydasodthdist@amyd [4]Ples®.SisisE., CrRwBosd dimensional modelling of t
physidaldintdg®,rrethettsat GansSk.;AH:dDiagnoses based ofrtetlhn?)oropandibular joints &
; ; ; ; researc iagnostic criteria fartificial repleecctmeantotes
{?ﬁlrﬁnt?gﬁlﬁggav??f@%ngosis temporomandibular disorders OQompuitaci@tience (includi
. population of young women. JL@cotiae Rartetidiml Intellige
otodetermheeterimvolvementy, 19, pp. 6575, 2005. Lecture Notes in Bioinform
Imagihédarandotisswdishe [5WwifoiM, Kar$@sAutologous fat LNCSARP4), pp. 62-71, 201¢C
temporoma phaliidtub ars erdo t transplantation around tempb} B mramdbib uRarising standard
onliyptreatnpéannbnalslong- joint total joint prostheses: preiemapargbility and DICOM
tertmeatmentuation. treatment outcomes. J. Oral Mhdll@fak Pathol Oral Radit

Surg. vol. 55, pp. 45251, 199pPp. 525-6, 2005.
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Methods of the Survival Analysis
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Simmary artioleL KaplamBMeigajad
Theurviamdlyisiseaktatisticaeepublismedliaplplicaoifons dS(x) .
methads | imigtime-to-ceatenttheurveved | shiiftet ee n ber —_dx __ @ 50,
Inbiomeddpplicathese nf statisftacak. S(x) dx

interiastualdijapdbdise @se

deathspecfiahtwifehesurvivalR Basic concepts in the Tsheuvivbddtizdudction:
analyisisensommd@runcadfonanalysis .
datW.herensootmgncatéionrs2 . Theurviaabazauhction A(x):j_k(u)du:flnS(x).
soeifioraito abb tle paens L eXbehei men sid nse e C idiveeth t ’

survival is lost, e.g. some ol e &n anenlogémmeued Thus

tdollovwotlhmptudn dsefarlthe random variable having continuous )
patiedigsheurveved|yséshodsdistribwitbimieepectaiheme S(x):CXP(*A(X)):GXP(*LK(M)G’H)-
arasefdestimatibaurvivmle arsevefahctiomaractettiring

distribﬂdi'mbelr,]_ti'fichits'fmm:torsdistribcmtion IfXisadiscrededomriatallkeing
thafedhesurvinemlandlsfor .Therobaddntgibyix) xBO . values x < x <... with associated
predicthegurviviat@henisk . 1heyryfualktion: probamibishe nctfog RPX=X),

factoaseprese8trviaallysis

i=12,.theurviualcison
meth dhdvlee efrurtiden e | dpye d

themeamdcountpmgcesard _ > = [" S(x)= ) f(x))

martingale theory. Univariate survival $(x)=P(X>x) L fu)du ,;,

analysedh hastee eextented =1-F(x) thkeazands

multivariate setting. The multivariate ' s
survigablysosetitsdie dhere , P Ch=P(X=x|X2x)=L" =12,
i nelpredrec eb et ere s wriall ti ms wheF)istheumulativteributi S(x)

functilomsurvifwanctdescribes
the@robawifdtyndividuativingheS&) =1im- St). Thasurviva
beyohidne (experietrhaevgnt functdodrobaaifgnctdan
aftemde. balswritaegs 8])

Kgwds suvalaayss suval | eazdudction: o

function, hazard function, cumulative $(x)= H(I*;H): / (xf):lfﬂ(“%)-
hazafdnctiennsorinlgr;catiok(r)_ . P(x<X<x+Ax|X 2x) s j
Kaplan-Meier estimator, Nelson-Aalen S Ax 4 . .

estimator, Cox PH model, partial o Morgeneraiigistribadmmy

R . ] have both discrete and continuous
likelihood, counting process, history, ) .
filtraniantingaien eriskyyti- 04l k>0.Thhazauhctiepre- ComponBnasproatidiscret

cannmdassumMdlti-gtade!s
anfraimgdebpreskebawmain
approacimestivaredheods.

; sendasonditponbhbalttyhich andcontinumpardsanbeunified
AL ST Le O arindivialia&imavieixperiendéroughotiomprodinde gret:
1introduction aneveittheexhstahiteisa 2(beheontincomponéhe
ThesurviaahlyisiascolIecd)ifonCloselatmbe.hwﬁbhazaa"ud hazamoncteomded, »,. bethe
statistieatiddanalyzimg-tolheurvivalctions: discreaenponehisgsx <...
evedatZheommenceorfthat Thevemsaltvivale isdgdre n
surviamalysasdactothd8th limLP(""SX<*"+A") B .
century when analyses of mortality moot AX P(X 2X) S(x)_cxl’(__[ﬂkc(“)d“) _H(l_k.f)
experielhwengopulasitamsed. o
Durinlgenoritharllthesurvival 1 proe _ -
analysis focused on engineering - _ E-[ fdu 1 antheumulatzdudhcison
reliaimiyitaqyipmerbteing ~ lim — o :S(r)
analyzefdegheworitharlithe e Lf(“)d“ ’

Ax)= J:?&C(u)dwr > In(1-2,)).

jix . Sx
B

interewntn ¢aw a radcso n o nairced
mediclind.cadfteméundamental
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LedcXbeadierennialennéhneé onlyhosedividuhdse enitme
cumulative hazard over the interval liegithaicrerteiimateYal)are N(t3I(TAtd=1)an¥(t3I(T Bt).
X, x+d X: obserwedeftruncafien,in
. : casdighruncafF®nindividualedeavitalbn-stumfyormatfio!
dAx) = A(x" +dr) = A(x') whoseetimeoitthinterapd, €aghatianermistoofiltraison
= P(X €[x,x+dx)| X > x) not obsendeildormatilbasenusedhistareno{f dB0}isas-
subjestgailablesniandrnast algebeamerby§édny:
censownmhgtbersatieaptirtial
informaatvamnlabneacpatientfF =c(N,(s),Y.(s"),i=1,...,m0<s<10),
Whedatardruncaaednditional

Thesurvivahctionhediscretegjstribuabkomeuseidconstructiwie(s")=1lim,,. ().
continwamsxedsesnheme t(phgkeliliogdo]).

7[—111(1—?\.,) for x=x,i=12,..
h.dx  oherwise.

writaesn Thuscontaimenformaiamd
e Acritiaabumpftoahdikelihoojéhcludtimge. Theénformadnipn

S(x) =Py (1-dA(u)), construction is the independence of increasigbncreasimgnstudy

H lifetianensotimgsensoiNNg; & FfosAt[4].edNtden dhe
where saitwbendepentieédilunees ;,.remeoverhetimenterva

. thaapptgindividouadsale ach
Py (1-dA@)=lim[ J[0-(A@)- A, )  timteOarehsamaetho skeatould
. haveepplhadhebeenzensorin (dN,(t) :Nj((f-l-df)_)—N,.(I_).

. . [8Thuthreequireimtdmdte ach
ighprodinate ¢84! tinte

tr+dt):

FogactrOlet

Z.Qensoairmtguncation l'in'!\P(TE[{:!-FA{”TZ”:lil'l'l‘P(TE[!:{*—A!‘ll!T2{5}/(!):1): £ - N A\ T () i=1 ety
Survivapassaspexial fefature - = oW, (s), X(s)i=1,...,m0<s5 <)

censordnm,patr@cxihesmatistic\ﬁ,bney( =1indicalna$1iendividuzal

data. Censoring is used whep S Y R h ase ither
timenoknowractheversdnly f,|jgpareerensqreod).

enotteduHistmfyhe@rocesse
N@©) Y(s)i=1,.nugdurtoilncludin

k n o wah a veec ¢ u rwétdsiamiém e tThesdd]):
interval. There are several types of 5 3 Counting processes and
ceaangrilgt,lefand neravl.In martingales E(dN, (1) |F ) = Y(, (1),

biome digllicatign&nsorsnga, gtemative approach to develo .
thenosctommtwrpefcensorlitng.inferemmag%noeensodapda whetg) istherazafrdnctilome

OCCUWQetmeurV'Nm"ES'ncom'involaesntpmgcessesuntind”ocess

pledaheight-baddihtollow-u Ns=s/N(D t B OV i toch ti o
periddethestudgndbefoagl E;ggmﬁﬁ(’\g’om};;ﬁaoe?m?ss €AW= Yk (s)ds, 120,
patieetperiemeeeampatient

islostiofolIow(ﬂljﬂisuaaoreasonscoummsmumb(EfE\/entth;ad’tave
X ) occurimgldéenter MTheample
other theamrvénntevethtdraw (g b

, h Itii N
fromhetudyoveanothEetc.). |§at (FealtimnasfN arenonde

iscallellentengpitoyceAte.ach
fixgdhiprocesssandeomriabl

. : : hiapproximegemmodumps
creasrnght-consitefjoostion .
thgumphenearenepdevents)O N 0Ved, IfacENO=E. (Hand
occutheounpnagcéssmulatidhUs]
thpaicfvarial{figsintrodiced E(Ng(f)|Fl_):E(A;(f)lF!_):A,‘(t)

Letx, X,.X beineprdrtand
identidadtyib(utieduvivele s
and%’q"'“'tm."'@en.sqt".m@s'SectiZn.risrepIaweitlhepai(If
Theifetodhethndivia ubhd -

_ functNgn)§t)s1,..where L .
knowfandniyX<G.IC <X the Foangivedefitthggrocess
evetritveibleens Oﬂ'ﬁ dr huss N.(t) = no.of events observed in [0,t] for unit i
convenient to represent the survival -
eXperimommatiem)ﬁ@e Y(t):{l um!n.s:u!rtskutnmet, (1)
pairsfrandomriabf@swhere  Gihenrie . .
T=min(®,d=lI(¥<G)antlisan N isacountpmgcewhiNg)is Equivalemgtpceabedefinec
indicaftdrevendatcurmiaginga predictpbdeeb.®a process
valwemeftheventcuandero whose value at time t is known
otherwise. infiniteshmfdtgttime This \\pere

procéaseft-contsiamguplasths.
Another feature, common Righurevewslodadatar encluded dM, (1)=dN,(1)-Y () (t)dt.
isatruncaTioncatiocowwéen inthisrmulasiome ciase:

M,(1)=N(t) 7'[;}"(5-)1, (s)ds, 1>0,i=1,..n.

M.(1)= J:dM(.(s),
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It ahese et &td M)|F)=0 foa ltl methods were done by Kdaibureamén Meweiliief) isthe

andEKIOF) =M(shoal$ At[4 A [9dn@o]p3]. numboefirndi_vidqt&lentisteudy
processdatisthees{equivalent) _ grouparatisktimerhdelson
conditimmartingatertdihg 31 KalmMee an NelonAain Aalestimafiireumulatavard
Doob-Meieompothi¢ioesee €Stimators camewrittimbheountpmgcess

[4]amyounpm(gcmmniqueh;l’hda(apIan-Msatiien&d:aﬂlaald;o nota@en
decompamedmamartinamade th@roducte sitmmteetotrim dhes T\(r)=f
acompen€aticsapredictabflrvivalctpn 0
right-continuousCpr)efess with 5 _
arexampbe,orddng S(t) = (IJ wherd) = 1¥.¢) > 0 withhe
e\ &, convernhi®mdsnterp rededl].
_ f ThEaplan-ébdieratbsurviva
Nf(f)_Mf(f)Jr,LK(S)}L:‘(S)dS whedeheaeevemtsseratithe funcisdren
= M)+ A (1) (2) tanBigheummdndividuats
: i ris&ttime(uncenssurredyass
w lere M(t) is the counting process befdy€heariamideestimaaar A ot e riestsa o
martingarliee s p doMta g b () beestimatsidyeenwdodha [aCOMMANETE_Acomp awar
igtheompensBteounpnagcess(s€dd]): more sampeleest whidtder i
N witlespetheiltrafilomerms a significant difference in survival

L . - d experiefddstigrcdu atients
ofdierenimatememgsocd8s} V(S(t)):S(.f)‘Zm. Se%egeheral?mstq;fﬁslramd-

cab@quivabem thgsn e param éesilea viee ece ve l otpe d
Therooir=-nS¢)eeoalsbe dealitbensoaadrunceadamh.

usetbestimateumulatazard Th@osommiesasehéog-ran
Thepproasimartingathods function: tesGehan-Witestndheto-P et

veysefolieldieguflacensored testomoiaformaeenflo].

and truncated data, especially for
calculating and verifyingpasym)étotic AmlternasitimatoeumulativeZh€omodel

. y 2 : azduhctwiasropomswe lsion |Mclinisctaldwesy piceslymihe
propeotflesltatlatnelstlmator?.gnzza]ndegiscpo%;'ﬂ\adén associasieneodfardsdkrstheitl

occurrehbhlcevemftnterestous

J(u)
Y.() dN (u),

Sty =[] -dA)).

dN (t)=dM (t)+ Y ()L, (¢)dt.

- o i - &]: ) O
’;%nNogglsaramredeml paramejcﬁa ] patients' characteristics may be

x d, associated with patients' survival
A principle objective of the survival A= :
anpal % isuj Stim adfoasic SR experita@gseblopdessure

quantities (the survival and hazard _ - Jh&oproportianainade|
functibagexncens o dead do The variance of the Nelson-Aalen _ P P .

analyze survival data parametrically estimatdgstimat@dlarsing queloogareﬁee'bssurwmal.
assumpaih)mtﬂtelistribmlfti“ben coungingcesshnigunégiven (himodeentengibcdbazard

failure ewso uhc vieob em ad®. PR - d, forhethubjesct
avosd cés s umpiiicos mmt@n s _,;Rf‘ M (1) =Y, (DA, () exp(B" X,),
usaon-paramedeilldsimplest '

non-paraesdinafalistributiBps®dth&elson-aatemafor , : :
functionp is the empirical distibuon  the cumulative hazard function, an ~ Whe¥@ishat-rpslocdsisshe

function alternative estimator of the survival ~basehargcdmmaiiindividue
functieaomes inthetugypulaioshge ctoofr
= to0l sanplevaluescas _ B covariaftredsi viid nHilsav e c bdr
n §(t) = exp(=A(1)). unknonemrespaoamelettsis

when a continuous distribution is modelyatiehafard fumfctvom

estimaiga discreteFomn Suppors@whan individualm indiiduas is constant (the baseline
uncenseaedpdtn distihziture@ homogengopslaargnuon  hazald) iscancebdad)hushe
timethempirsuahifadctisn astuafiiméLeNbeheountingempefatseparéatenefect
theestimat®@=1-F() Thenly Procas¥behat-rpshcesise of the covarates. Estimation of the

problem with this approach is the FthndividaalscrilBeedc t2o8. regression coefficients is based on
censofignotakeémtmaccoumt Let maximizing of the partial likelihood
standatdtisme@ahobBportant.0=33N® an d.0=4y© 0<t<d% functiomiefabsntrodbg@adin
stepsthelevelopafeampropriate 19173].

N.{) denotlket tal mmdbserved
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Theartliklelifoodtiomreads Tab. 1. Overview of data types and approaches;

. blank not Adepeend.from [7].
L)~ PP

j=1 Z eXp(BTX,)’ - }

IER(1) Typeof tha Muti-state  Frailty

) Seved hdvdula X
whetre. <t arehencensfaré¢ure Smilar orgs: «
timedhetudyoRff)isheeadf
subjedisifailatemidjustior Reurmete a1 s X
totimp,ankdenotagovariate R @ eted messu ren $ X
vectforanindivifaidiaty The Diffeate @t
partialelihfamdtistre ates Coméing skis

astandbkeklihaodnfereisce
carroedy sumkans.

. . . . ofdiscretietésmedicihetates
4Multivasuaveanbdlysis cabe.gealtigeanade adl. AMLX)=D N (LX)
IMmostinizmplicatiensvariate gngetateallettansiTioe . a
survival analysis assumes that the  competinimodedanexampfe duedhkawfotmiobability
obseedurvalinsearemually my|tji-snatelingampetisks,
independent (i.i.d. falure times). In g rigausedeatbompetée lipossiialcuthkaplan-Me
practhoevevdepenaanccur |jfgpatiemidccurreboevent estimator for each type of failure
fovedferenndéflata.gurvivahreclwraurrehlcethevents.separabekyisdiicukdgivehis
ofwinetheeveimdividsialidartneaegenendiipecaénterest suvalfmconinepéaonan
orgamecurrendnesmulti-stai@nhanalysiem p ertiskd] : therefthrigsnotecomme[ide d
eventseultivesriatevdlysis siudyingelatiomshipezen Instegdneralizaftivdaplan
covetbefielaherimdependencgectofcovariandheatef MeianNelson-Astiematonrs

between survival times cannot be occurrefpectifpesailure. madésee.g[8]Theyeneraliz
assumidcordofglthevariousy analyzing whether patieedsimintioig 8 léra sisefa i | @ned
approaches to analyzing multivariate o fon ey peffailarelsathigh isusuadlgnotdddalen-Johar
survidvatlaihtfo uraicategories:jgpagthers. estimator

multi-state models, frailty models, 3.Estimahigigkbneypefailure
margimaldelamghon-parametrigieamowithers. TheCoxmodédithecause-spec
methobseatatructureudd hazduhctcamsgonsidered:

considamsawke IT.halataarhe gyppekandividunalstudpan

paralkehettee umbceffailures eyperiampe@fmdistifeiture 8t X)=a, ®expd X), j=1aK,m
fixemythedesighthestudy) typemoeacimdividiahderlying
longitudihaheaumbdmilure sy i|yreTtamd covaveatoare Botthébaselhmearngsandhe
'srandéoeachbjecndetudy).knovimev e ted k & ud c @ bim e regrescoéiftielpteargrbitrar

The data sets are classifiigd into six types: . , .
several individuals, similar organs, ovethefail uye esstimad nan

recurrent events, repeated measure- P<T<t+At|T21,X compardfbeobicielptsabe
e P T21.X) . _

mentsiereavenascompetind-tX) " lim v ' conducted by applying asymptotic

risks. Refatithenha tycpah/eo I|ke||heoun|qmd§|3/|dtlﬂ16hléy

maia‘p_proa‘?'amsaW(?mﬂ'“'St&rB?nodcedmpertiisnlgsause-specfi?f:ctors'
anfiraintgdeldpgscriblablle. paz4umcismmnsidered:

Onlthedswapproatdeesalyzing A tradit_ional approach to multi-state
multivariate survival data_are prea&nd§dh i oot x) modésbasemthdlarkmodels
thsi pag@r Formcer indrmbinon oL (t,X)="1im : . Consifdeahomogerpeogpud ati
. . smadt ob . .
margianthon-paramethicds, witmocovariawsg)bethstate
see.7]160{8]. fof=1,.m.isarandvariarelere occupaetdmeBOwitprobabil

. . modefAt) beingdMarkpnocess
: . sentiin effailuap@d>0.n . AL
4.1 Competing risk and mw%t}63{%¥§pecifh@at@ﬂypje Thendividunasrudyoveemong

models fail . it h a6l m>ldiscrettees.
Multi-stade&lreomm arslegfad r attugasean presea

o ; .otpémlLtyepeES]l.fonI(ynefthe
descrltthlelhegveIopmielngltud|r}%1“|m caaccthen
datdhemodetochasrtocesses, yPe '

whiabntimpoiodtcugpnehtset
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[farandoahnlysieniviidumtaite 4.Braimigdels
atimiethéransitat@intensityraimydekspresemaxtensifon Sy, [2)=S8,(4[2)S,( | 2).
froimgatimegivéw th€opgroportiarnahdsd@&@he

concegffrailgyovichewayo Usuallydrailitspassumtodct
introdanea effe citsttdvenodteol multiplicathealzyasdh at
accofiomssocidtiomelatridn)

PlA( +di)= j| AW =], 120, g222;;;\23?ircoug£2@ggéitesrol"(t")zﬂ“’(t’) and  S(t,Z)= Sy (1)
whittoldealNu ,0Au<t with neverthefegreamhportalice. fo sonebaéhehaadl,{t) ad
At)=i andjl {1,m),.j i.The fraiilsyunobsenaredbacthat baselsugvivahctiPt (when
procdsmemoryiéadniyhe modfies multiplicatively the hazard  knowaovariteasepresethte
currestiateccupiedelevamt functedanindividuagrowd pa;andlyexpreased
specifyiggansitaogs8linthe L?‘dltV_ldTélr_dd?Sé)UGO?fhemm?eiS _— .
contincassl,(tFl,(t)dtoall at itndividuals mos - T g ey vhrly
i EL... mothlglt?t),]i( )jisthe thethefs6Théraimpdedse Ao (7,) = ho(2 ) exp(B X))
CONtinuo s teimséng fiait - rgle_valntettomsee;vefal 'nd'V'tqwurﬁhsgétoo(egresmbajrajm.der
transitEsrsmadftreumulativamil®gaasdepeateaasurerhgssumptimu tip | ifratbng

intengitlyction® proceads {nhzg%eré rae;rStenrﬁc%z} generally hfl§%a%bdfd

followsjconsi@dgrossibilyht-
censogsaupligindividiehs. rirgiyvarimadedibleconsidered.

1,...let\® betheiglkbntinuoys,; o . .
or that counts the number of Theonditijonmtirviedcti®sn

dA, ()= PLA(r +dr)= j| Au).0 <u <1, A7) =]

A1) = ZAo (1))-

obserdérkicttptran sitiokm sh S.(t.%) = P(T,8°,T,3%,) then
individgal,..i,mpLef{®bdhe Sty | Z) = 8y, (t,)% S0y (1,)*
correspoatdipgoceBafithee peth¢oisurvifwenctiorhéwo _
filtragionass survivel@sand wheggt) is = P(~ZAg (1)) exp(~ZAa (1))
therobahkiamothubjeensier  =exp(—Z(Ay, (1) +A, (1))
F = (N (0, Y, ()0 <u <), studyblaliaeime

_ ) AdhéraiZigamnnobs eefeedilt,
Thmargsualfualcteaelsen peeddaointeguattdod survi

functibmissdonkythd aplace

transfwihmgédefifedrandom
Sl(tl):P(TIZII):SIZ(IDO) Var|a2bae

P(dN,, (1) =1] F{ )= Y, (D)dA (1), S =Pt y=5(0.5).

which malgtafld,j,&ntd> 0T he
Nelson-Aatematib(tisthen If T, and T, are independent, Wheg@istheroballiditsd &

Fok=1,..;i,71,...amsluppolsat
censoidnd e p e rsdieratt,

L,(s)= J.cxp(—sz)g(z)dz = E(exp(—sZ)).

givey S4{tt) = SE)SE).Thgoimtazard Fothkivarsare fuale tiows

funcison .
R dN ... =
dAU(t): J (t) Splt,8) J.OSQ("‘th‘Z)g(Z)dZ
) 1) = tim POl T AT Sl HAOIT 20) = [ exp(=Z(Ay )+ Ay (t))g(2)dz

foalil j. =L, (Ap(1)+ Ay (1)),
anthmarghmazlaads

WhetmeectofcovariAtiespre whetbdaplacansfofgl) is

sent, the continuous-time modulated evaluated

Markmwdeamespecifietdhe A ()= lim 44 E[I"I‘;AI)‘T‘ =N

underlypitegfsingtion Ao 5= Ay (1) + Ay (1)

A= i P(A,(t" +dt)= j| A,(t7) =i, X) Foirl,Zoaddréeserogerhleetyinmangpplicattimeisaildyis

LA d ' surviviaeisisassumthdcithe assunmefdllswomdcistribwttbn

lifetiaresnditiomdd pye ndentthexpllaipldce&nsfAstandar
Paramatrée mi-paramoeedeils T and, areéndepengierethe (anthoswidedged)istrib@dror
folr,arebtaiapdlogasesdylierrandeffecacallfedilty: frailtfgammiestribution.
anghalydounrfi8].
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The random variable Z is gamma
distribwte¢aramekeasd

Z~Gk,Q))ifitprobabdeéingity

functibson

0°z" " exp(-02)

k0 >0and z> 0,
(k)

g(z)=

Kk
af .

WithEZ:—k, vaZ=
dq

Doy (2,1 X)) = Xy (2, )exp(B" X ). dA(t)=dA (1) exp(B" X).
Iftheluster- sipeercd e ¢ 45 Fomodetaskds].
havendepenglemtrdastributions,

thetrh@ncondisiorvaioa h en 5.Conclusion
lifetimdaster Theurviaablyisiescollecoifon
specstictismiehddbdijsapar
shopotvervicsfthesmethowdas
presented. The standard univariate
modewsrextendethultivari:
models dealing with parallel and

8,0, X) = [ T18:(1 X, Z)2(z )z,
7

W h etﬁ‘ - (Ifl’tfz’K ’tﬁm’. )T’ Xz = (X(';)

m.xn "
i

ThgamrwnctiimmdenomiohtoThisarmbesolvedintd d aplacelongitudinal data. The two major

therobali¢intsfiny ctiswrefinedtransf{ecegd4])

as

I'(k)= J-:uk_l exp(—u)du, for k> 0.
Isatis T(k+1)=kT(k).

Thgamndastriblitieeryetb
failuwraetan dsal soonve nfiremt
computagdnamallypiciafiews
[19].

Suppose the common Zrailinyf cromapaeease e’ T.herailty

multivacoateeptesrentroduce
multi-andkaihtydels.

I."‘c?2
S(r,,X,){iJ ,
W

Where

Acknowledgments
Thpapbadbeeauppomhgthe
proj8¥f2010-265513.

W =146 A () exp(B X, ) +L +0 Ayt dexp(BX,, ).
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Summary treatnpdacireati®onne otibm should be integrated to focus on
Ouexperimwotksengagied the ASR system and TTS module individa@enerBHR-Ssou |l d
creatamgwypefElectrdeidthsimpliéiodsecoifblgisnformatis.ppaotntinuefisieartdigh -
RecofBHRNthdielafdentistrynformasadswell-arrambged qualimegradteallth bynesing
especitdiyemporomandibnul@afaphfiicaiNesteisgcontinuatiotmuctdedentridg4linterope
(TMd)sordeMBhthenaigoal otlinitesltotdQh@whosgstamd rabilffjandtandar@]é&tthe
iscreatoiheomprehasysieen,improveniethtS R sysatrein TT D e ginmwifrhge e velo poricefetre n't
whiohoubdea goodasif®the modulTbédisadvaotage stemEHR-Ss the International standard
decisiompiotitE Mbherapy coldbeneesisgyofexpeinein |1SO/DZIOFB 14 : v@p blisared
OuEHRysteéshasedith®entaloperatwnghhisysteamdASR defineldeEHRasa reposibdry
knowledagsewhicéconstruate gystem functionality in the noisy informatdgardimanealolia
the application MUDR (Multimedia background. subjetarnecompptrecabse
Distributed EHR) and then in the formtoremtdr ansmg eteuwraen g
MUDR laip@licaTho UDRite Keywords: electronic health record, accesdiphelltiplehoruseds.
architeicbwidkttwbie(selationauomatic speech recognition, dental Theamperocedheomputerize
databges.d.SSQservantlser cross, temporomandibular joint, habeestarteldiotheentidtry
Interflagggg MUDRUifwhidh  temporomandibular joint disorders, waperforoyedricsystemisey
describhywhXMEonfigufaltd p.nstructured data entry, dentistry, data offerenda ngrap hagalr o a drue s,
Thesgplicadr@rsatihgeal modeééxt-to-spesdere,searcmomedheimsuppobte@dutomat

gapch usrapiaitm De€Cos, Diagne&gitéofav D speech recognition system. Voice
which is connected with the ASR commawngdspabeeaxperimen
(Automsygeectcognisiystgmlintroduction since 1990's [7] as a convenient

andTEExt-to-specedaBpecialinalfieldémedicimh@moumft replaceofaad mpwtemtrlod e
TMBHRapaotthBentcamdls diereggpesnformeinemeasingecessitysingg humamide
createteameplicaTiopsrt Itishighdigcesdahpveomplexconteotompudeanothkevice
uses the RCD/TMD classification informatiopatiehealdhatus arisiesypibhahds-énsironme
(ResedrapnaostidofaM D). (histoimywvestibgatibmarat@my. ISUEBSUrgedentifs8fy

We presdhtdntegrdtental-TMSalsionportaatiismformasion

EHRsyte mwhhcablwsreecdgn always available and stored in a Anotbhkallddapeealomplexit)
patient's compdakaniedtitaldoahgprehemsméthesequirethsystdmisatshereatibme
of dentistry . It affects the whole mentsarmefulfildadyymodernsupplementary EHR-S, which is
orthognathic system with its all  computer systems especialy by the concermeliemporomanadibu
componemsise cTikIPyo b | e m at Bbectronic Health Record (EHR). issuersdonsequenvtdhhole
inthgraphicaiheecordimdy Therefbeeeadoptasgitablerthogrsythtieem.
datmanipulartenmanwetthe EHR system (EHR-S) is gradually

ASRsgémandl TSndwel. Thsi increasing. However, various studes TMDsarumbreiltbesymptams
applichtibeeconstrucitdhhd reveabnflicdatgegardtimge temporomarddibfwlmetiram)o -
ainnneasefcontamld ap abaffity effectiveness on workflow due to mandibular disorder and mandibular
covernimeglicrafformatrnidhouldcomputeri@néifbnnajossues dysfunciMbnclu desrietly
facilidatésioocesBeherafy fophysicianmsevalupbdentiadondtions associated with pain and
TMD. impadEHRe&vorkflbfwnotherdysfunethdamporomajod ntu
ThentegrBeexdd@aMBEHRystem majisrsierthpurpogstablishiagohasticmtwogglehrestimate
represents whole patient's dentai EHRiSbusiness-dréahdieh 20%thpopulasEec tedth0 %

informawilitisessentoalhe distribundderesystemws,ich to20%fthoseekingatn{éntd,
[1].
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Thenaisymptoamegainnthe wadevelopigthemphasthe creaa@gmprehé&mdddentistr
masticatory muscles, limitations or smaplracticeedSheMUDRLIt§14].
deviavibmenouotlpenamg@ MJ architeicias®@dwbierMshkirst

soundisheetioloofyheTMOs one irelational datdBasS e I(Red) .interactivity was achieved by
multifadheraligtandomplexservamphsecoormesasMUDRLitadoptoiheystéorthautomat
informasfonhdherapygicatiothisdnterflaggg MUDRUWUIJlehe speech recognitionspaech
verymportimdiagnof$liMbs databasdhencarrespoontthee modullkautomspgeeecogniti
commadralyedihereserstimgs particudadg§heargkamaimd (ASBpgimkescrieadee tarnil
andsympmgaortheclaséadn therefwarissgnificdadiktyrent[1an(dl6].
amomcdinicieamsesearchlees environmlemaenrefMUDRLIite

Research Diagnostic Criteria for the MUDRLntterpreseelylohandle 2. BDC/TMD
Temporomandibular Disorders variodestabaske mialsifeaturelnhspeciapizeafhEHRi med
(RDC/Téwu)sedccordonige oftesnmplitfiesapfimporbildg thé& MW ehawvies elda ssc h e foa
mentioheateymaigoailsto dataoriedtheéatabadel€lshe thanamndxthE&@Mblassifica
develonEHRocusemhd MD, viswslpeassedlshbehavodurwehaviesemlarosRCD/TMDich
whiotillleadothaelecissapportthBMUDRUBeeompletedgribedpplibgual-aysteodiagnos

systemheherafywD. byaXMeonfigufid&lmend-useandlasidyiemishMPL7The
cagseasedformsdaricosntroldirstxissdividend®@ group$

2Methods placedthemyappropMdtle commorlurfiviDs:

2.1 MUDR EHR, Dental Krfd&Meadyts - Imusdlisordecdudingfasci

database and MUDRLite pain,

The Euro®d S| @ng tradit!‘i"HDR'—ite operates as a command 2diskisplacemtdwithoeduc-

inreseaanueve|opm|:-e|.ﬂ,R_ss,lnterprietpeo;cesmeésnstructionsion,
whichtartetheyea2000.he encodatdscall MACMUDRLIit2arthradgtilaain@sthrosis.

research resulted in a pilot EHR ~ Language) [13] based on XML and

application called MUDR (Multimedia manipulatadatthaeseadaweed! Theecoaxiisthisomenclistul
Distribmmmr]maimquiremetmte/isueas!peahsdbehavbduhre usingé8l-itegmestioninseite,

for the system was the storage of MUDRLite user interface. The npilot evalubeéed aviowmsyd hol agid a
structdmgdombimedreeext applicatapnepafredientif8ty psychosfacitaoMshavmodifie
Wittrhepossib)ifdyylarekctensioﬂnd as a next step for thdahleMd®vew hiigdtewirsdvehave

andnodificatiitomebfcollectefenentidreddw created our own questionnaire for

attribmteth oatychangdthe evalu atfilbqu aldtiyfe.
databaectUnMUDRHRas 2.DentCromssponAfR
base®-tierchitecomsd ®thng EHRysteMbDaRh M UDRWwidee 3 Results

database dppeirdayiomneser Usalibehgenealahiclahbield A knowlegel eltimafiromhe
interfRlceedtefinivibamlde cte @ dentistry it is common to have @ MUDR BHRIicatiowas wite d
attribahae |latibetsvebens informatiesenittttegraphicadreatespecialTAMeKnowledc
storieddirecdeaphructwaited formotrhiseasanfiobettieser BasEhknow!echgmontanose
knowlbdge . acceptance an advanced component  thanc®Mhceptd)(Rexitends t
representing the dental cross was formDeanKalow | e .
Themodeliomgserkevelogpad develowadiscleaolnganined
partMdifDR BH&®R wem@loyed tha graphical form. The DentCross Inode toceae MDD Rile fons,
thiprojeactreaa@entaiowledg@ompornsimplemeasgestand- concefposh@ MB now | eBlagyse
BasEhknowldhpeasreated alonlebrabgntCrocomidletehyadobetransfoimaedelation
cooperdtdbmeldapeciakisds developed for the .NET Framework  databmse(elig)Thesémterfac
dentisnyears004nd20089t platfoTrrnriLsser-dedbmepjomsentandppncaq‘mmmaencod,emb
comprises of approximately 1000 insertgbdeustehemehht®BLL MLIMUDREH®hwyeatingr
concehstovalpossititeation(@med custom) with the following  formimterconneidcbedatabas
thawecardinththeatiedestal Mmandaadtyibutdspecifyirg layer
statarsdasfizcadothtpatiast name of the assembly where the

well. compornseimplemeanddiass Theaspamofourntera EtHRe
specifyhagmefthenainla®d dentisscympostidentCros

SintceMUDRHWadesigherd thencludemponent. component ASEh sthetem, w

largeadaterpmbespissome buibthnconceptsginatrioghe

casald mitfimgi@m ot BEIRwWSA s Thesenterfacelleotilt®MD DentkhowleBgsandiseshe
developgteEuroM (Seentie dati@ausdormhefirceodnplenelyMUDREH@&shosterygtem. T
2005hiEHRwWSagelated UDR MLL It is integrated in the same specialiMddHRontadascept
EHRennametdUDRI[itend applicasomeDentCricsthius definedE@MRNow | Bdpe .
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MUDR - Editor znalostni baze

25 TODTH_AND_GING [Adresar] - 2ub agingiva
=1 23 TMJ (adkesal] - kloub
12 datum (Cislo) - datum -
12 obtes [Cicho] - délka tivini obtisi - mésice/oky
= 2y charskrer (Adtesdl) - chatakter poti3 :
§ bokest (Bookan] -
W otvirani (Boolean) - cmezené oitvirani ts! :
@ N} 2vuk [Bookan) - patologicke zvukové fenomeny -
* ¥ bolest [Boolean] - bolest :
(= 3 anam [Adessi] - anamnéza -
anamnest [Text] - anamnesbcké Gdaje
opelace (Boolean) - opetace -
wazy [Boolean] - (razy

3
3
N stres (Bookear) - stres:
‘ wentebalg [Boclean) - vertel aig
! paralce (Boclean) - parafunkee :
it (Boolean) - otodonticka terape
lechia (Test] - doparuSent postup by -
=2 vysetreni lAdresdd) - wyletfeni
N svaly (Bodean) - palpace Svikacich svall .
o 8§ ATM (Adresdr] - alm :
# 2§ oteviani [Adresa) - oteviran| -
w2y shus [Adies) - typ shusu
8 43y slavdent [Adiesér] - slav denlica :
- 2vuk (Booksn] - patologické zvukaé fenomeny ©
# 2§ dynam (Adresal] - dynamické testy
2§ RTG (Adesi) - RTG vydeleni :
12 rozmezi1 (Lisho) - rozmezi 11 : mm
(=Y dg (Adiess) - disgnoza :
¥ DDR (Bockean) - DDA -
N DDwA [Boclean)- DDwhR :
N hypemob (Bookean] - rypemabiita -
9§ atozs [Boolean) - situbzs :
¥ kontakiur [Boolean] - svalova kontrakbura :
N atins [Boolear) - aitritis -
1+ Y lecba [Advesal] - doporuBeni postup Kby :

Fig. TMD knowledge base.

TMJ CHARACTER

TMJ_CHARACT_ID Numeric(5.0} UNN (FK)
TMJ_VISIT_IC Numeric(5,0) NN (FK}
PHENOMENON_ID Numeric(2,0) NM (FK)
P_DEG_ID Numefie(2 0} NN (FK)
D\FFIL,ULTIEc DATE DateTime
DH:FICUL'I'IEQ LEN Numeric(3,0)
BAD MDUNTH OQPENING

Char{
{_SOUND_PHENOMENOM varGhar(2

OTHER 56)
Relafa74
RelgceTs
TMI_ANAMNESIS
1 ANAMNESIS_ID Numeric(5,0) UNN (PK)
THMI_VISIT_ID Numeric(5,0) NN (FK)
Lo ANAN_TERT VarChar(1024)
ThiJ_VISIT_ID Numeric(5,0) UNN (PK) SURGERY Cha
S0 Lo L A SURGERY_DESC VarChar(255)
TMJ_DB_ID Numeric(50) NH (FK) INJURY Char(1)
TREATMENT NVarChar(2048) INJURY_DESC Varchar(256)
Relac -

ALLERGY Char(1)

ALLER(‘ DESC VarChar(255)
Char(1)

VERTEBALG Char(1)
VA_FPHYSICTER Char(1)
VA_PHYSIOTER_DESC VarChar(25€)
BRUXISM Char(1)
ORTHO_THERAPY Char(1)
O_THERAPY_DATE DateT me

O THERAF EN Numeric(3,0)
(_LI {ERAF JEST VarCl

Relgcedd

TMJ_DG_ENUM
TMJ_DG_ID Numeric(5,0) UNN (PK)
TMJ_DG_DESC NVarchar(266)

TMJ_EXAM

TMJ_EXAM_ID Mumeric(3.0) UNN (PK)
TMI_VISITID Numeric(5,0) NN (FK)
MUSCLES_PALP Char(1)

ATM_ID Numeric (5,0) NN (FK}

MOUTH_ OPENING 1D Numeric(5.0) NM (FK)
MOUTH_OPEMING_OTHER MvarChar(258)
OCCLUSION_ID Numerie(5,0) NN (FI()
OCLUSION_OTHER NVarC
DENTITICN_STATE_ID Numel K:(5 0] NN (FK)

PAIN_DEGREE_ENUM
P_DEG_ID Numeric(2,0) UNN (PK)
value Numeric(2 0)

Rgledcedn
SOUND_PHENOMENON_ENUM
PHENOMENON_ID Numeric(3,C) UNN (PK)
Elace/7 PHENOMENON NVarChar(256

STRESS_ENUM

STRESS_IC Numeric(5,0) UNN (PK)
STRESS_DESC NVaiChar(255)

ATW_ENUM
ATW_ID Numeric(5,0) UNN (PK)
ATW_DESC NVarchar(266)

MOUTH_OPENING ENLUM
MOUTH_OPENING_ID Numerig(5,0) UNN (PK})
MOUTH_OPENING_DESC NVarChar(256)

OCCLUSION_ENUM
OCCLUSION_ID Numeric(5,0) UNN (PK)
OCCLUSION_DESC NvarChar(255)

DENTITION_STATE_ENUM
DENTITION_STATE_|D Numeric(5,0) UNN (PK)

DENTITION_STATE_DESC NVarChar(256) Relaceds

STATE_MOTE "'r_,har("SG)
PHENOMENC

Relacs:

P_S_FHENCM LC“‘ Varha 8)
DYNAM_TEST_ID Numeric(3,0) NN (FK)
RTG_ID Numeric(5,0) NM (FK) Relac
RTG_DESC NvarChar )

SPACE_1_1 Numeric(2

Fig. 2.
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DataTrvidd &€IHfRrand

DENTITION_STATE_DESC NvarChar(256)

CYNAM_TEST_ENUM
DYNAM_TEST_ID Numeric(5,0) UNN (PK)
DYNAM TEST DESC N‘J;ruhar{ 56)

RTG_ENUM
RTG_ID Numenic(5,0) UNN [PK)
RTG_DESC NVarChar(256)

its tree-structure.
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Summary glandausels§isehangimmshe 2Materaaldhethods
Theolejdvehasbeehocomare structaftthethyraidsulehese The data set consists of B-mode
succesfshaextwrassidnegr changashedetechgultrasoundirasound images of 161 patients
huenobesrerindagmssofthe imagwlyidbthenostidelgyed (subjdcoshPepartofemdocri
autoimmune thyroiditis from B-mode diagnoatidmonitoromothis nologwhovereeferneldrarsdu
ultrasound images and to ddeealRidemiathicduitadshe examinatithrthyrajlan@he
anihtra-obwsamriadrility complememrbamynmte bmoelxt subjeweseonsecudivelyhed
Theatsedfl6dubjexcaslassifietd the diagnosis done from clinical thetudyrinigrereontérsrolme
byolhmnmahseraaedsthBayes examinasieammunohogiconaperidh.subjewttslocahanges
classbfaemdihéextlieatutrees anthetabaribedysbbosdmplessuchnasulesewelededado!
three classes (healthy, border state, ~andromytolo@icamhinationg subjécdamto8 B-modkrasoul
autoimmhwyreiditis). fine-neagsperabiopdyoweverimagesrecannedtmngitudi
TwWmbserhamhighseucceaste thassessotctiiserocessesantransvplraeeseligulipy
when clagsbidytinglalsy (74.d¥cUltJ3andndaipyacttbe, thailtrassysdEmigom2540A
andB3.3%heothawobserverdiagnbroiB-moudérasomadesequippetdns M Hzn e@ro lae d
classifegteasesithutoimmungnadeualitativehwizefthe wewsavethBICOdMmat.
thyroiditis (59.0% and 77.4%). The glameirgamintmerfusiod,

classideereheelatinégyand thestructaneechogendfitty Theatsewergividiomtheéhree
balansedcasstobothlassesparenchpjmhysiciaaslinicakllasses according to the diagnosis
(100,0% for healthy and 87.5% for experience without givingcanfinyed bya a tdliniclb egamination:
thyroiditis). The different observers' indices. H (normal gland, 26 subjects), BS
succesasessulitmtdigimter- (bordecsliatee tweleaaltdyd
observariapbshowiorglgfair This subjective evaluation of the inflamesisuk4subje atrs AT
agreenmendhiybumamservergltrasomadextussaeaswhy (autoimmhyreidiilsubjects
Thewassignifodémémeeong computer-aided methods fvoredvdr & Udupthn éldssC Evaluation
humearbserviatbdntra-obserdi@agnaweigeroposneitheontextimpossweaddewhiahubdk
variability theuitalebetieatuwed®undeduseidhicaseashendhhumamserve
Due to the fair agreement among [4]5jandsuccesdaslsiber wamsoabteconclthdddagnosis.
observers in the diagnosisena-autaaio igiagnasticemethod of

thyroiflicimitrasduredgasd autoimmune thyroiditis from B-mode Fouobservieh8,C,D)areall

good results of, tthee dassiWikyasomadesnstriiéjed endocrinonotgiietss Oy eaos
inestabligdnbagpnascomputer- experienmbeltrasexadinati
aided diagpomolsis e dbw etitv e r €onsequently, the endeavours in ofthehyrgid nidhegyvaluadhed
clinimederience. compacimmgputerdaeitkbtecdddbn anonymitteds aartidyusirmg

varialsordeitihumaeadiofg web-application, developed for this
Keywortmsyrajidandutoimmunmedica images have appeared. For  purposiehaoknow | ebpahte
tlyodtis, utesmdinag Bmde examphestudiyomhefieldf previdiagnasdsiniesluTtse
ultrasptexduaealygismputerscreemamgmogfaptyeiedtd obserwensstrutatbdomsreef

aided classification, inter-observer pletysmo{@faphy thelass@BSATandEvaluati
variability, intra-observer variability, impossifbeamgdubjdcdplaped
Kappaatiswecightadpa. Inthipapwm@mimeadompeesultstheandomdenthevebpplicati
ofhumambseryensiocrindhogiBhsdoevaluawiamotimiten .
llntroduction adiagnostfacstoimmhboneoidityserla th eo besrer se xewetd t hsi

Autoimmhuyreiditesfthenost fronB-modétrasoiumalgevsth durithyreeeeksttiveecoper

frequckise askrsehyrgldre resudthielvehlelassdeecribedubjemaveragachubjecas

chronic inflammation of the thyrod in[6]Moreowemquidedaere evaluated three times (in

parencHgifihenflammafthen eva_lua_ctglohteandntra-obsere/ae(brfowmsemerrgp|ete|y
variabiflutmabservers.
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(a) (b)

Fig. 1. Ultrasound images of thyroid gland scanned for subjects with delineat
tissue; (b) transverse scan of healthy tissue.

Simultanthhaldhasdamdere by multiple-relkqderdkaepgphiddsuccaastefthelassivies
evaluateelass(O&designedappg witiquadratécgrtsd determomeldéndepeneaddt
anderifierthéasgrojg6iT he conupeaviti®5 % ondere | im.i including only 52 subjects because

classifier is based on the Bayesian V\eighkeaqbpsaspecdal\jglapedremaiBLrbge"mesLesetdxrathe
decistbeoandisethetexturegon evaluate importance of dis- classinghewasmeeadddhe
features designed by Muzzolini and adreememdhnoebsedveaisson €Valuathoetem ebse causfehe
Harali®klOAsdierewltrasou adevemultimlaetege(three1@%r@°‘d'tﬁ"y oftle casfer

scanngingieremimernvaalies ¢ |55 ¢@sSAT]12]. results.
fosanmexthieaturejseweature
selectvi/(arsjonéorthejltrasoun[ql]e intra-observer variability was Inth@abbdheolunNmiassiifsed

scannaeseidthistudysthenost quantiailesd)yusintgwemuItipIe"’-‘numb@f‘SUbjethewserve'
suitaitelaatw&selecMeszzoliniréadleapmWhe“a@alcuIatibjﬁe(xiassifit(mhécbaslévaluati
spattieathﬁeatUNhlchpresentﬁ/%donmnhree’ luatd o ngler impossilhelassifisatiods s
a gradient magnitude of toBs'ﬁ%g?@%@lrceuldbim shown as a number of col
[9T.hdatsewasplinttadraindaeg as well as frequencies, which are

andnndependsefseablk) groopbservers. represeashgatodth e um beefr

tcalIa:Wassﬁlfaeintictﬂgaltrasounstesults correctaluatdodb enumbefr
imagexturequifeadmheised 3. Comparatind ealldados inspaaechass.Fo
scanner TheuccesBevaluatilbehole examipb@bseAver
Afirdheuccedshbseraarthe ?hat?ebw%sber#A$£génby H: 33(32630,423
classiifidifagnosonlgecorrect elass(Cieshowi BS 28(31430,667
classneesreo mp abBed.o nidilter - AT: 214312ED,590

andntra-obwvamiabofhtyman Eactlassifioddachmub]ewds

sabckanindepemnrdantom
observers were measured by kappa Suppo .
statigt[Ehkappaluzrsasuall yexperlment. Hence, total evaluations

obtaihmeodhheéenterv@/Bndre zggwbgeiwdaryt;egcg\giser\g_as
interpreshpd argr e e mekH0 ind n(?CICOT a]fmeh(t h UbJeClSThe minor misclassificati
andperfagtreenientl.The Independently classified  three tmes. othemcorcéassifigdtoBiD

inter-obwvamiebwlasyuantified HoATandioeersa).
separdoghyeacdvaluataand

Themajamisclassifexptieogis e
sujletsfrim theclasH cladie
incorreahleylagBandicweersa.

Tab.Aailable data.

clagsis cla®sS clas\d
traimgset 18 10 81
indepdetestt se 8 4 40
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Tab. 2. Success in diagnosis of observers (A,B,C,D) andiicllasciEies (€Ilshomnha
a number of correct evaluations and frequencies in parenthe

Olseev Sucsseiseamtelass Owrall M gor Minro N a
H BS AT sucs® misclassimhisclasiscflastid

A 33 (@33 28 (676 24 (09® | 275(069 16 (0.83 19 (093 2

B 58 074) 22052) 1B(0477)| 23(0524 47(0097) 16(0342 18

C 1301 2502%) 2810774 | 3190660 13(00Z) 13 (0313) 0

D 65083) 16(038) 1390383| 2200455 75(0155) 1690350 19

CL 8(1.00D 4(1.00D 35 0875) 47(09 @) 2(003 8 3(005 § 0

Tab. 3. Contingency tables displaying results of the classification done by h
classification process on the training data set and the classification on the i
represent true classes, each row represents classification results and the n

Oberv A Olseevr B
H BS AT N d H BS AT N d
classf. classf.
H 33 38 7 0 H 58 18 1 1
BS 9 28 5 0 BS 16 22 4 0
AT 9 138 214 2 AT 46 127 173 17
OBeer C Oleevw D
H BS AT N d H BS AT N d
clasf. classf.
H 13 53 12 0 H 65 13 0 0
BS 1 25 16 0 BS 24 16 1 1
AT 1 81 281 0 AT 75 131 139 18

Clasfé$e- L@on triagrset

Cladfése indemdetrestt se

H BS AT H BS AT
H 18 0 0 H 8 0 0
BS 3 6 BS 0 4 0
AT 5 8 68 AT 2 3 35

Theminanthemajmisclassific8tRPohnter- and intra-obserVieresegraadibiltyationaft 61
Thenterndntra-obgarvewifitysubjecdsbsewerktiscrimina

frequearogyatiosthenumbefr
incorrect classifications and total
evaluapiemtss er(\316 othe
class(biz)r.

humeobserweesexaminseedk,

The inter-observer variability was

TabWeban@Theoluappeaned quantideepd rafted g ctho u nid.

théollowarmdkenotiesumtodr
all classified subjects except those

Classificemtsudtfsumabserverdassified to the class Evaluation
andglasseaishowncontingencypossible

Tablemultiple-keppgvalues
represeavedaldreemaembng
obees. Tl amutofiencay

classified by hjBsesvealsas

tab I(ebsb Be) . mentiomMedghtlealpp@ values
werevaluaoehdtaiataileldtiol
dependdogadsdbbservers.
Tabd Inter-observer (A,B,C,D) agreekyeretpamati¢iyl éoretddoeuenkbavpdaation

Olseevs N Allofurbereers reg Ok,

AB,CD(r.1 152 63 (0641 0.448

AB,CD(r.2 154 39 (0325 0.264

AB,CD(r.3 147 31 (0121 0.258

EJBlolWme 6 (2010),

Issue 1

© 2010 EuraWl.ISE



. Holinka, D. SmuteRexCwmp@rassnfiefr and Human MAwbtoa nvé b yro Ddiid g9,0 Oit
en3 Variability Evaluatio
]

Tab. 5 Inter-observer (A,B,C,D) agreement between paiAleaindbseigktlkd ®bgpgsa a
separately for three evaluation rounds.

Paib N Clasgeeamt ok, Cofiglnce
obserms H BS AT limts
A& (r.1 156 0.5%0 0.53 0.79 0.&07 0.2 0.77
A&B(r.2 158 0.3 0.4% 0.70 0.4 0.4%5 0.63
A& (r.3 151 0.58 0.5%6 0.7 0.674 0.66 0.73
A&C(r.1 160 0.58 0.628 0.8 0.639 0.641- 0.18
A&C(r.2 161 0.28 0.5 0. 70 0.3 0.42 0.@84
A& C(r.3 160 0. 147 0.447 0.75 0.49 0.400 0.89
A& (r.1 155 0.4 0.424 0.8 0.637 0.9 0.15
A& (r.2 155 0.28 0.3M° 0.72 0.4 0.426 0.62
A& (r.3 153 0520 0.406 0.60 0.5%6 0.453 0.85
B&C(r.1 156 0.4 0.53 0.8 0.657 0.5 0.15
B&C(r.2 158 0.1/ 0.2 0.6l7 0.43% 0.338 0.34
B&(r.3 151 0.078 0.262 0.6 0.420 0.32 0.48
B& (r.1 152 0.70 0.4% 0. 797 0.771 0.643 0.80
B& (r2) 154 0.71 0.572 0.7 0.6% 0.64- 0.28
B& (r.3 147 0.7H 0.680 0.657 0.7 0.602 0.29
Cé&(r.1 156 0.238 0.38 0.76 0.512 0.42 0.81
C&(r.2 155 0.1 0.1 0.1 0.38 0.3 0.47
C&(r.3 153 0.0% 0. 157 0.43% 0.29 0.252 0.87
Tab6. Intra-observer (A,B,C,D) agreekydot, imdiltiglelredbdervieapgp a

Olseevs N Allhtre mondsge ed ok,

A 1® 94 (88)5 0534

B 13 89 (895 0578

C 161 108 .@01) 0.545

D 13 80(%.9) 0525

ValuasshownTablewithlass classifit@ahi®@maE(59.@a%d Thelassifamrerifbgidcave-on
agreennenwvdembserwdrich 77.4% respectively). However, the oudlassificahimmaindaghere
iscalculatsadnumbefcorrectobser@aisolassisféeyeémabhlthygodrels (84% weeaqiued
evaluations done by both observers subjects Hidaclasspsesenti@lpssificadcasss ubjdcon
dividea hymdfesub¢eassifiethpositiveeasealse-poaievehendepenesevtarselativiglly
tdhicdabgpotbseryedy]. l2rom3majorisclassifweattoasdalandedlthreeonsider:
donfeomhelasisaheladbThe clasgef0.f@W100.008 And
Thentra-obsvarnian@d|€) obserferajorisclassifvasti®@Y . 5% rAT). Thereer@ major
represagreemenvaluaocifonbalanciddombrercconfeothe misclassificattioAiddH(see

eacbubjaenthre@munticeach clabsdhelaSHselable. Tabl)whicapreskebaighfalse
obserVedierevmtl uiesoluhn negative rate. As mentioned in

argivnomittsnpjeocbgkaesl To thecontrarlyservasnd Introducthiedmservigpigsiciat
Evalubmipmnssible . classiiceshuccessdhhldgalthydecisismasadaindpsubjectiy

clag¥4.49%83.3&ndsedore evaluation of the structure and

4. Discussion and Conclhepiossibmnlottyclassufyclearechogeniaitgnchiyumarasou!

Intheomparatiievaluatiocubjed@niiSubjeetspectiveimpesandhie chizlexpeine,
succods-moulléerasomadey FurthebseBvanBdclassifiedwhereaslalssifier eisabast

humabseramtthelassifege falfegatiat henyisclas47fieah quantifiable indices. Thus, the
compa®ddernang€anthpair andsubjefcosTcAaashealthycomputerdaadadfistoimmu
ofobserveasd achiegémilar(claspespecasélonvimb Be thyroiddméiwetghhysiclamica
sces ras. Thisobees wee experiwocikdhkestay
dividetovgrou@Pboserszmé

achietkdighucceadenthe

EJBlolWme 6 (2010), Issue 1 © 2010 EuraMISE



. Holinka, D. SmuteRexCwmep@lrasenfiefr and Human MAWbtod nmvé by o Ddiid gn,0 Oily
Variability Evaluation, en 33-37 en3

—
Ininteandintraesberaridtlyil alsmeansenoderiattea-observéiitrasound Mhygesdofarenc
studtwasotethainthefirst variability and the PreBreyreeddbodies

Blood Sample. Machshnen Gr:

evaluattamdseragnremdre g
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Figl. Plot illustrating the relationship between fetal crown-rump lehgth and ¢
showing the raw data and the fittwidhctheeqfvadtriaeim eahy 00 n3ilan 7y t F-He .7BBEG t
sample consists of 664 fetuses with exactly known gestational age (in

Fig2. Plot of scaled absolute residuals from the regression line shown in Fi
y = 0.0833t-2.6173.
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Fg.4. Normal quantile-quantile plot of Z-scores of observations. Shapir
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Figs. Final model of fetal crown-rump length in relation to gestational age, s
the megn"aand"e&ntiles (------ ).
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Summary lintroduction management and mainten
InfrastracaseevicefrastrucBureetraaslkabdounthtiebdin imagasdhereppeansdssue
whiclfesed ustome rfanmthoefapplication dedicated to support  caused by incompatibilites of PACS
serviccfeh@rovidsard e ployme bibmedical research of the current systems.[1]. There were introduced
modevhhcallhosutidedatand distribaudmgusiysgemMsenain systefoexchanBil€CgOMhich
compucappoihgloadasedf tak coe exlagng soiyg an  followkelassstalcodcentra
virtdelvicestirtuamaehinegetriedatghetheasksupportstoragedistribwsent ce(ss g.
Infrastrastueevcad eofered thanalysdatafahow lastgngMeDiMed)2]. There were introduced
separat@dpchrojethesame paratiehputdtheaquiretmensystems built as a commLt
capacity of connemteah phelseieptivacfpatiedestasthe withbilticye dhtamonpdierent
and dewiames shaCadrenthyg imporfaatwrfehe seysteansd PAS systems (e.g. eP LS[3] or
conceptinfrastramserresise thus it must be ensured that ony ReDiMed).
tested e vepradjexittduiat i wifty authorized users may access to
th€ ESN&Ssocidtimercudfy applicatidimtdhdighevelfi Tl po¢gt RBy wa tle aohe
MedicCrhearUasivesiagaed securiigg musbranappropria®@mple of distributed systems for
MusigaaBbanEFacud®ycaderhy anonymighoibl@mplementedmedicilnteemeereresearched
Performritélgrague. possibinHotwe®imenesgastems
Thecurrerretseainohhefieldf  Systems focused on data exchange includermghamdge | COivhages
computphiyosiocldgmandimg among dif érent organizations try to amonmgstitufriodife renuropea
high computation capacity. The optimizatélowiathecomprutecountilieeweasesearahside
computation tasks are distributed to netwdhlegncryipéatahiame abilifyrevidemmdume sefrvi
computehscadreprovidgthe sentiaheetwaerksuheeequiredadiolomEmistedyninternatio
infrastritfrogethitiedbdhe levefreliabdhigtegracasrallevid]
analydéitsumaaicdemandnngincompayibtlems.
highhrougbfudomputerwork Tk sgem witihue conpaim
betwaecouseticddevicrethe Theéiretxampfeistribayete msandbataidhethexampike
locald&ndnanalytpplicationare PAS (Picture Archiving and distrisytstémedicThgrojec!
theemdtigherformserosmide. Communi8gsitemMbdMigitalGlobMsedidsbuiltponhegrid
Thipapdescrife@tuaesnain Imagam@ommuniceMearisinepiddlevedoéd licsolkitprovide
challehgmérastrdeticdoed ishemostftasestandaffdrmatservioesghreseatfeDICOM
suchypechrmpplicanifonstructamgrotaomichamgeéiimaaginginterfloteeseThesagdgrid
asadeploymedefiloedmputinigpformaniiodiebodradioldgg mddleware brings some beneficial
miglhd e nefioamlu tto maemm secuniftyansfemadiske pin features like reliability, security and
anfiocollaboaatdote gr@ataon other leveéysdatMC P systemfiectivaenoftta(d].
higdpeciasicfedeapelication. arbuidpoth® ICaM d o | viehse

stiag andm aiteace of meidla The system built within the project
Keywords: cloud computing, infra- images. These systems are mainly FONNRisanexamplfehasystem
structure as a service, virtualization, deplogadlioswdthdahospotal demandinpgd attaansket@his
computptipsiglidgntifiodtiomittametwohlospimalintaipedsystempp@aptisoniaaminati
physiological systems, validation of the same owner. There became a and provides an application for the
p hgjiloiglamoallsremtedelstp requiretojeithePACSystemsanalysishehumarmoicevetrhe
protogaigomputvegcreange frondferehdcanisAlthaupe remateskpopto(dDPyhelS
profile DICOMotoisoseBACSystemsWind@westfpgm

have proprietary implementation of
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The system built within the project
IDENTIFIKssa@Exammplfahe
computation system. Computational
models of human physiology are
developed in the MATLAB/Simulink
environandi&ewn odallsin
thBModelang ufargurrmrmtd e | s ac c u peetief o r messit tra atdpunis e
covehewhotempferctipaatls theselecbilmteepliaangther
of humhwnsiologguasedpublisbhed advanced techniques that
relatiscomesc he 8d. Mmhoad elree  collectively maximize use of scarce
validetgainlsélatmeasuoad storage, networking and computing
patientstiwetpirmvjerdt, ichs-resouftégs

called identification of physiological

gigapes e c odhaltta a n ofeavide
aeanewks cebedlngofdaa

Infrastructure for Data Storage and Comp

architetodmesficiamtdeliablesysteanBeskGopasndgenera
execudifataueriveBicbquiresdeskigprpdystBn® INE€usetb
carefudnage mfeartabydaehes,buisdcshysteaus,tonsieedate

andlieapplicaofonmcustom
deskgopdpplicatidrmb[]14],

transdfedupercontcpumpeutation,

Clowdmputing

Vitualization is a technology which
provideparadtedwesesoftwar
layandmunderllyamdwaretr
alloasecudimmeinorso-calle
virtumbhchisdarioge hysica
hardw@hes.irtured c hisfel lby

systeBiemethenodpédrameteiteedsadditieffoalbadminist@rartiyaravirtu aslepatradne)

cannot be measured thus they are

edinteedbyopdhridabnteltrgiue, taskypicalbwidwdatiograd

andainttdigriichfrastrurdtisrethphyslagéthbardwaardhus

dieremliatfofWisnd dwrsym ay

whiaehdemandipgrformeandceinitiativeghegridnfrastristumeortogetbran@hysimalchine

takalobfacomputatim@ale shared among dif érent independent
estimathamamartatyzksseveraluserfhenatiogaildnitianiae
houogdayesnsommoreomplexestabliimhred ze KRe pulblids
modelbeaedevelamed niquewmintained by the METACENTRUM
to parallelize the computation and actiwhycsonactiwith&d REN
distritthetem p u tteats &l e s kt o p(national research and educational
compuit@hsaboradooynpute rietwork) provider, the CESNET
irhacadegmiodke ntEY k. associfpialndoordirad s&Ese

concurrently. Vitualization techniques
introdwamererhwhdnanslati
anisolaaeglicanissmucotbe
lowlervetisysteowevieapen
socepayitaraonsge mxX N
does not impose an onerc
penalty comparing to non-virtualized
operasyrsgeanfigufrhTion

wonkitMGflromeighbooinmgtries

It'sossitmbaiidtownnfrastructiuireBurop@aimhitigdH Gd) .
foreacbfthepreviomsdgtioned

systems. This may be, however, Theystamedabecustomaned
demanadimgonagymanduman use the APl provided by the grid
resouraelsespurchasnmsdallingiddlew&tebloso |l kgt,itend

andonfigatimmgeedeakvand others.
devices.

Deskopapd
2Methods

Thevirtualizasioometimlesra-
terimeskeyyechnoddgghablec
clogdmpuahdxecuadibierent
isolagdesiteormsharteadrdware.

Mirtuiamlfrastructure
Mirtuadganizistigmo wdusers,
whehatlkksamesourkclesirtual

Anyb ¢idrytima c ad eamide s e ar ¢ linfrastructure belonging to a virtual

Thinfrastrpcdui@emdcademi€ommunitp)ncamd ghved buibtrganiziadudfitowmirtmedchine

byth&GUsuadhthe@rovider
NGl maintains and enlarges this
infrastracduintiddleware.

environment in the form of shared

computadinodeattal u s tieso s o f
thewalowostreanh@eocodgs
buildupgheomputatimdata
resourElkisossib sbifeyr dda Theeeigltide recrotn c enpotwsd u il t
natiomialternadcbom@ltaahanatlth@ri&verybcedynlatherid
damriSonmdhprojecasequireinfrastringoumehgio mp aned
aspecéficironomspéeciticsiondecidesiapplicaztdms eheir
okoftwlabeavicdmopresemt Compuoeomputatheroswell
genegaldystefilisequiremekrovexampfeucagrislystesn
mighaolveysinvgrtualiaadio #ETI@home [13]. The concept of

cloedmputing.
connedobrdtera@poiagrily

downloadksimgdliemnto g ramd

Computatidatgrid
execute it in the background which

Theomputadrddehlardwearé
software infrastructure that provides
dependalplresis earty,a savnel,
inexpensive access to high-end

andompunelsbackgrouwsad

connevialdeetwavlkicohalye
virtuamanédccessiblwusers
fromhevirtuerlganizdatigpwie
showsnexampmlfesevendltual
organizanihresmfrastru@tur
the rpahrt thsesehematienvi
physical connections among dif frent
organizations (hospitals, research
institudiicdimsglcad ematw ork
thénterdédtp hy siresslo u recres
shown as vertexes and network

SETI@ hfeietwed etdh@tnyoneconnectioasovarsedgeBach

closthowswirtumflrastrertur
thdefgarthernsaphysisatver
execummgeirtuwadchireeas,h

periodizeklpcomputajodrsalmachimelontpa dierewnirtual

infrastructure.

screen-S&eegrid nodes are typically

computateoeadi[ Lt0Bstarid PCewnédndividiatdystems

mapecharacterszmidtegrati@geisuatefermesdoluntgeid
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3Results
Theilonfrastrdetdicefbgt e
medizpplicowao®ntablivvitddn
the CESNET's activity Application
suppomdevelradatiioisag ute .
utilizes the open-source virtualization
systXEMndoobsftheperating
system Linux for configuring virtual
machiapdgirtuafrastracaure
service.

Theénstaotbdgrisyst&mobus Fig. 1. General schema of virtual infrastr

MEDICU®Bagheprimagystem

deployadeofvirtumadchines.

washowmahgrigystemsead Allthephysisakveafthepilot servidevebseRRPilsrealize

opestandarasec asiiytegrateidfrastroamavdartealvironmewngingtwadklrérsesn s | ahigart

witburremé¢dicsgbteussinge buuldpamXEBystamtheshare mappifipeetwdekipas steod

DICOdM mdts]. thdPnetwarkdresBaswirtualtheerséohProtothoelwe ud @
machhresstowdiskartiwotmin openadathegossibtidptryovide

TheapplicabsuppamhoniatribeogivdumMenage@veMon uniquRaddredseigturadchine

examinatasieployedttothe thehysixerlvEhgirtuedchinesandheneouidobeneededtra

previcystemexchamgedicalaradminishgiheod olirt-managenfigurations of network address

imagdeswasieedeadevelap antheetwenkironmenfiguredanslanigontapping.

enhancemta®DProtowdlich witheooptables.

addh eransdmudsognadm Thererenotusedpecialolto

loc@ad mputeicsophdmeEe motedDiscussion administer cloud within the pilot

applicd6ij@hisystesturrentlJheildhfrastrwatbeehara-infrastruceécaatdhenumbef

deplop@dne/irtunmachiBee cterizesth privadloudhicils projects is relatively small currently.

Figwre accesw®iblghkimitednmufityAnywalyeeexisteercommerci
usefrromheieddiomedésalarchproducts (Eucalyptus, OpenNebula,

Theilonfrastreoonumahstche Vitual machines share the physical VM#teSphewa)phovasedf

systdmidentifiodghysiologicatwopk neotiibhvBecawde tooltsautomatieeaintenamnc

systemdiicdfera wetservicethelacbhfnumberfuniquBv4 privatlouidhcludiirguedtworl

distritbgthecompotedtiasko addresslesonfiguodnieotworkconfigiwmhjvenigratodbwirtual

desktopmputeasnectieath e

deskpaopslyst 8@ I N@ & ZAK |

DeskGo@dP[OT.hecheimreigure

3showkarchiteoftihhreystem.

The server is in operation as an

indeperwdetmeac hamea ndains

thavelserviemefthéeBOINC

workeargnoperatissmdependent

virturedchideplogpal®sssed

physical eérypdrest infrastructure.

Some of the desktop computers of

laboratorgzlassrodmmerirst

FacudtMedicaneonne tdtehd s

desktgpmdystetthemomputers

mageasjbjin€&€dirreamseairsch

focuatheossiliokinhanhkhe

computational capacity of the

infrastrogheesoupcesiogd

theNGMetaCenfrluemsalso

researched an utilization of GPU

computing.

Fig. 2. Schema of system for human voice amabyt®isoh
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machet@®,eployhegeowsble
necessary in future after expected
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administration, too long process of
purchasing and installing computing

enhanceaofetméphysicapacityresources.

whidbplanntetdebuilithtime
academic ervironment of the Czech
Republic.

T hém p o rgaurets tiisomh i ¢ h pef
theapplicatssmitabbeclouds

Theloogeradiplgysbsealvers
diferegeogranpb iccaa imanisea
suitabbanple methteclou drs
superconceunttags .

operating on physical respgekoesws @redgm é nt
dieregetograpgbcadlooomspared hwo mkasu p p ob itehdgr ad v-v
tocloudgperatimsgupercompuRipgo-25%.

centers. Clouds in supercomputing

centarrssuitabdénighpyaralleReferences
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freeap a chittyei mpee r i avch,et e
owner does not utilize its physical
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cloud.

5Conclusion
It possibdeeioates at e rddéou

theirturmflrastrudh®rse msh o
can utilize it to execute their own
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Thebjecoiiepapestocomparecardiqadlggrosclerosis isaverymportatethorsemanti
Czemredireadowtstteafrete xt interoperability among these various
andyneaaofsoftwapplicdbionlIntroduction systems. EHRs and semantic

analyze the usability of international Determination, denomination, and interopeaaw®eliyy i csad uaersd
classification systems in the Czech classifiodmiedi¢atmsrenot theyrdiscuseeamyapd i,
healtheaweronmleanalysfis optinTdilproisthdboneerme [B,[6]Semantteropebalsddty
medical reports was based on the canoftemeewitimoréhamen th€&€zethnguhgbeestudied
attribofthsMinirDaltdodedr synonyhhigrobleasntensifi¢ @[89, [1Q[1].
Cardiology (MDMC). W e have used with an introduction of a computer
medicapowtrstieafreteexand technotlogegalthdbsiecg mpu-Clinidcaflaoelectrroeatehcords
medical reports from the ADAMEK  termearndigheniquemddata has traditionally contained a small
softwappelicetiedatarstored feedimfyerohefinitibemre cis eproportion of fixed field data (often
irastructwadfdouwoIkKNOME Ddenominatdo,n blye tiiggnificaebained from pick lists) and larger
CTantCD-Hé&vee eusedehave drawbmedko mesneoticeable. quantitfdsete il 2noupaper
focumetthhbanguaGeemredical wevidliscbessihesepefata.
reports and the application of Generathe sciemtnfinolegy it
aforemeninberechiciasaificatmoradvantag@assonlipne 2.Codangdlassificsatdbaim s
systeimdDMBe haveompareéxpresfsaonéerrtompubees Codisgstemmthevariabofity
howedlttribodeBMaGeecordedbleolearsynonymbtenlargeexpres®imliynapprotverdas d
intextmeddicapoansinmedicaldictiodatgbasethe@umbefr thephraseasbheusealccordong
reporesorderdictibrnymiéynné necessgrgratgoosvdoreovestricgliyemuleBormaddessre
thAADAME&ftwapelicalon.synonyimphescientidiminologguallyednsteaftheapprove
haveadiééanguagalysfibe leads to inaccuracy and misunder- termsmamyasettsusefitioding
Czech textual medical reports. We standlimgrreretdioveeameet systeshoalsowoapproverdns,
cmpedhow MM Catrluésae wihmaysyoysfo oe smne whicareftenseassynonyors
recordnelld DAM&EKplicanon diseakleatasheeaswhygodingapprotegas.
in medical reports wridtensyn tapiieed diewhtsdnmnedical
concludsingfreeexinmedicalfindimng®eisen. Leusshowowomefthenost
reporsgerynhomogearados widespread international classification
standardized. The standardized Nowadalyejfisabigpoomthe systems.
terminology would bring benefits to developofelrictro@adthcords
physicians, patients, administrators, (EHR). Tshgemeaglteemat 2.1 ICD International Cl:
softwaeeeloprgayeltwould electronic, computer-based medical of Diseases and Related
helpealthpaowididrasttcould recohdsthpotentdalprdlie Problems
providemplaneasidgcessibbpualiafmedi@argl]Withihe The foundation of the International
informahdat@longdproc®ss coep oftle EMR,tle paenis ClassifiodDiceaseesaity
healthzmoeo urles ubtetceare undersbacadactipartmeros Willieaminthgear855h&borid
ofpdets.Theuseofirtrnamal accessiddiagdanagieglth-Heallhganizatbrmérnhgear
classifispsiemasnecessiasy relatdada]. 1948thaimigwast$thevisior
step to enable interoperability of Sind®9%héa&Otlevisod @ Dsin
heterogealecttoedteltords. SafandppropciatdodlormatiosandicontadfcshapteCdas

exchaamengrieusctriomatthbecomainternatsoamaddod
Keywords: terminology, synonyms, recdsisessigladorcontuyof aclassifiotfltiiscemarfomany
classification systems, thesaurus, patieoasigvaridumesliyariousepidemiobngih@alage mead s
nomenclatierdrbeicltbcord,placesdvaribeslthgroeidersthealthcare.

Mapping of electronic health record
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Thebreclage negiduadifomalth scienltiitfée cadinéarisfnglafs (COST ART); Diseases Database;
in different population groups and reseafmdtedefinteesermihe DXpl&ianentolog@@jealthca
monitoring of the incidence and framefthecontenfshee xistinglommon Procedure Coding System
prevalefvaeialiseasedther vocabuaamd/heyecommthredr (HCPCS); Home Health Care
hathpobensinréaontoohe addih@heMe StHocabuTdregre Classification (HHCC); Health Level
variablltesisetbclas difyeaseexiatistsh€zetrranslaMesSH. Sevewcabulldly7/Mastbrug

and other health problems that are DathageMDDMg¢diDadtiofoary
recordemdcanypedhearehcords2.40INC Regulatory Activities Terminology

includegttertifiaatdbespitaLogicadservatiemsiNanses (MedDRANtWhediSouexecor
recordsl¢D3X)sailaslix iofficieandCodgd OIN[@Bilsa clinicalMMSNANDArsdnggnd$E€ B
languagEWHGindnothe¥6  terminology, which is important for Taxonamghamyhers.

languagesy Cingch . laboratteosgrtlaborartosylns.

theyeat999heHL70rgquazaon 3.Lonversaohs
2. 5NOMED accept®©dNaSapreferaeding Thencreasungbefclassifica
SNOMEDniameriginénem systéomame$aborattogdsd systems and nomenclatures requires
twoterminebBgNOMIRD and clinictadervations desigmimgriciomnvertiofser
Cliniterimé¥rsi@r{Reallodes transfer among main classification
CV3.SOMDCTreesnhstle 2.%5CD-0O systearsdorecordafrglation

SystemaNiemdnclafMiedicin&d he ICDa®sificatiph9jyisteamong tarthsgsetems. Exte
Referelacminodegglopelde exteneitienternaciasaificatoanologiredsemameédwoaks
ColledaneriRanhololgisteesotlise afves cologdihigafour- modefednformatacrsderong
asacommmoatferetrecenindloorgydimenssysaéimmedimensdoas various databases. Metathesauri are
gathering and acquiring health data appoinoeeldssnbypholkogidaldesigned to monitor and connect
recorbgarganizatindeviduabstumoThehivkersioilCD4©® informdtoawmariolusterogene

The Clinical Terms Version 3 was usenbwadays. sources.
developed by the United Kingdom's
Natidhead BidirvitkepedO & 2.GNM Thanifidddidalngu Syastem

a mechanism for storing structured Thd@NMlassifisgsitgl pa (UMUWaisnitidtendze dro 86
informaodnpmimaogrenGreat cliniclalssifiofmtadngnamtorsinth& atiolnidlrafediciimlee
Britdimeswberminobongiiemsl used for comparison of therapeutic USA. UMLS knowledge sources are
theyeal998nd hightpymplexstudies. TéesTadmhsedhe universal. It means they
termin&INOWMETRT 0 FEM[L H assessomfehrte® mpon€nttse for individual applications. It is an
[16]. Nowadays we can meet with exteattherimauymoN;- the inteligent automated system, which

AmeriBantiSpaniasmdG ermanabsence or presence and extent of understlaimdsedecads dheir

versio sl O MED regiolyarl mlo draetas tarsds- relateombiseadisnderstdndir
the absence or presence of distant readiammgaerganizatimfrormati

2.3eSH metastasis. It proceeds from the fromachpmrecesoadclédaim

Medical Subject Headings [17] is a knowlaedgmrhdise@segnosisstocmpsaetemod galawl
vocabutamtrobhethheNationathkocalizaartsipneatt u midrhe coding differences of these non-

Library of Medicine (NLMMmoadgmigocoangosed homogemsgsteamalsanguag
oftermwhichenomikRayevords varietoéwsserktisa multiling
hierarclaircdolisteraheiwsth 2. 0th€tassificSatsoams thesawrfalsassifiegsiteomma

searchimgridesedfspecificiCurently, there are more than one high-capeediwnhiemabtes
Keywords are arranged not only hundpdihriclassifispstemstasércaoe tem amig vaos
alphabetiadtlgiebbatchNedM [ yThese are for example AI/RHEUM, classificymdtems.
usedeStbindexaofpgapefrom AlternBiiM@aaoncdptBB)cohol
worldesdhiomedicwainbdédhe an®th®rufhesayAusBeth UMLEsbaseanthrelenowledc
MEDLINE/PdbMabEMeSH  Israel Vocabulary, Canonical Clinical sources: Metathesaurus, Semantic
usedlsbora databaatealoguiRPgobl&mate mendite(ECPSS)NetwarnrkG PECIALéSTcDime
books, documents, and audiovisual Curr®retnflarmino(6PYD)SM SemamMteawardkntainsormati
materidsthibliogragphéecahceDogmdiscandStadtalMamliof abosémanyipcasdhernelation
isconneotiddiclawstermithe Mental Disorder); Medical Entities The SPECIALIST Lexicon records
MeSEHIlassificysbaBearchingecimay (NED; Cuenh Poedal syntaoctoopholomdcthograp
ingquinised stth M e Sub c ab ubarylerminology (CPT); International informatiaamho odaterm.
findapewisre quitrgd T eSH ClassifiodPiomadgrelICPC);
vocabibapyatedtinuanigtly McMa steive Eqpitge mitelrowsy,

is atontrollpke biylistsitcre@RhFgPesauadifgmbiods

Theyolleceawermsppearimg ThesauwfAdverReacti®mms
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TheMINbetathessuexsensivaayerdmedca rpos haeben 5. The language of Cze
multi-puamaseeltilidgtabaseanony mamudherefwitehcany reports and the applica
ltcontaimf®rmatiobtomedicaldministrattay e international classifica
healthaadberielatieemdreir MDMC consists of eight groups of in MDMC
variexypresindes atimmeng attribuAtétsa‘.headministpairitv% Thezetanguage
thentrtma'm’r'mtmonnaldternatiﬂlee'rmfamhliystcpnayctonsis)tﬁngTheCZGCmngumgedonwhe
expressufihsamieermando indrembinabwtmdterfaterand westgrowdS|avangualss
identibefrdlatiamornv@arioussiblifdie. next paotCiialthies@lré’vlia:ngu&]gzeecbtelontg)i;he.
terms. If thesauri use the same andaddictfi@musbmghemaritaleastem or satem division of Indo-
expresdodifretetrméemoth statlp)sh,ysia:(atlivimesmress,Européan Iangueiges The Czech
meanings are present in the Meta- levelsmokamglcobohsumpti nguaegpearattse&ilomhsravic
thesawmuavecarmalsseavhich rateGneamfMDMiGdevoted langueagersumbodrhangesst
meanimgedvhithesadfthe. allergiesintgdrugllergTds ofwhitdhqKkacreh&0throdghh
same term is used in diffrersiohh ad paytdtiectipresenc entuBgbendthaSthentur)
contekitgariotthesatulhghhe ofdiabetessllittihheisobserve h€zetanguhgeirtubdihe
Metathesaurus keeps all these whethrepratien‘bréldoastroke,dumlumbaendwoﬁhélavpast
hierarchheetathedoemst WhethefsiPneeav\eidHnrischemi(fensé)sthethhanmeolcenhe
giveneonsistiemuitkkeemany diseasfperipheaterideeee verbaaslp.dﬁcatgrovmmrseignifica
views, which are present in source attribugleasteadb r tiirce urypsme r andhenunebofdeehshshad
thesauri. relevanseasensimenopainse . : :
Womelm.thepard)fMDM(‘;aIIedInCreaAﬂd“begInmlﬁnk‘l’d‘r}th
4. Minimal data model Current difficulties of a_possible (Jothusdpvisediacriniciaing
for cardiology Cardio'°gii@m'ysiCaam)g:u.sedsystem,acidigacritrhcaakcsver
Sintbgeax00dudepartimasnt Onthahortneibseatheprin, o4y timtteasstingh&sech
beeimvolintdeeseasthgoint Palpitasweslisgacop@UIh, 5141/ patated onead Hya
WOI’kp|C8(DI’BSiSdﬁI’V\g(NniVEI’SitiBg,moptﬁsndslvaUd_'Cap_‘”m(mthere?)antbn\g)wéééJ”éﬂy)Lrthe
twbospidathenstioftemputePaotMDMdetermwhadnalia ) gipentgpgetteorindicattieg
SCIerﬁC%RThIJSOIN\ItOI’kaIa'Bcetreatmhﬁmat'anderg\mmmpe |0ngJ Waadde'rdhe)nkyiagrap
callefd&uroMC®Btapdtruns Of a det is prescribed and which o\ i jyimgd e icshe h
also two outpatient departments of ~Mmedicahie/sheelsthpaothe
prevemtveiolagge@0ane Physeoaminahpatieweight,rpe;0nnguhgeboumillion
Mnimal Data Model for Cardiology ~heiglhadyemperaBMBVHR, o, ahezeRepubhigbout
(MDMCgdeveldppia3MDMC blood preddsedmmathing r%EQ(ISJOQSpeakErrsthe:rountrie
isaseofapproxim&tetyributedn@atholoidndadwgleterminefy o gaeoselipigramishildre
'[herhru'[UIQ|atiimﬂegt‘l’dsyrictiOhg,boralF@Sy"mgocuscenblOOd obmigrwmmfheounin’sy‘lzable
unitstPromimpeatessiotrhals glucosmegcitdataholesteDal, g\ 24 o s M i Wo r M r
fiebdCzechrdiodgggenhese cholesterol, LDL-cholesterol and llandhegear948nd 968lany
o .

centuhweligioaformamMus

for an examination of a patient in cuseattanbutestoeR&t@d Theyo ly in Vienna), Poland
cardiology beat frequkacyverage PQ é'édmé%)%rai@eoaﬁirﬂ/sbst’ern
intervaktheardaldcrip G O'BRomania’, in Australia, and Canada.
Ascardiolegyergxtendieed describede. Howevtdrd argegsrto upfCzech
MDMC is limited to atherosclerotic speakeutsidi€zeRRpubihes

cardiovascular diseases. The aim of ~MDMBasbecomebasifornhe ypenitgdatedmerioaities
MDMtabeetmforeminimedf ADAMEXtwapplicatiedata i\ hi @a od

- _ ; ) ikeeworlC hicagaanum r
attributes, which are needed to be arstoremstructwe@fters rurglommuninfesa®isconsi
observed in all patients from the ~completi@mtaollecdtaniad \vihogmmmebraska.
cardiol qpoiicwfyiewoapatientMar@i@0Zhdatmerendtidke
coutb«#ankiendid;rbersmnpsersonsco”ec'[te’\do'DUthaetP@mtment%hoézed;@ngubgbongtméree

in risk from the perspective of PrevendaveliobdglyeeuroMIS i .
cardiovakicelases. CentoApTil 2G6X0 twere dataonstlt)udmtngueigé]s

abollBpatients. 5.2 Theguage amfakysisch

Necessadministaativiewmtrees medicapowrsit tiewf r ete x t
onpaotMDMKevertheH egrs, Thetybdvritimedicep oirsnso t
notinudednourangsiasthe standar thexadindifierences
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onlynmediag@&lpordfromariousonghysici@anndseattribtwte Ifwdookindividutalb wesn
physicianslsondividuadicalintegarsibemotipdiry sicoaun ds see that only diastolic and systolic
doctors write the same concepts in theanmedtribwitbhprecisiome pressuweseecordealtextua
dierdormahéollowiavdgevill ortwodeienlanumersSonmiems medicepothatavieeeanalyze
concentrate on linguistic and lexical numeniablerpresensadges,nN6.3oftheextmaaddicaports
diffeaesin C zeh meidlar egrst e.g70-80fteomlgnapproximarhedicattiipadspatiennsgesra
writtehrete xt. indication is entered, e.g. diastolic physi@idminiateesxordddo
pressamreuh@Soneettribates theveigisrecorde®6.3% of
DiacriAwdhaviermetlaytehde noéxpresisedmbéuinwords, medicapoihsontralstheigist
Czektahnguagebdiacriwirébilnge.gblopdessiswdthtim@mormalrecordeiyw4.06bfepoithd?
systdm.rexampfieacriltattaelrsrange . analyzegostemeftheMDMC
| ed sn e ntiioanx a mieltd e r,sY~, attribbaeeodappeamedveim
andthersoweviersfastéor ArabaocdRomamumerdlsere oneasd.hisncludbsfollowin
physictiavmsdtholueadeéacriticadferemnme agéralaircB oman attributes: aortic aneurysm, angina
mar&edsketteesr,z Suahext numeralexdoplesiheardts mapyectosichedise @adewkbmbs,
is for Czech native speakers bdounbotvhaybeaotundasnd whenMvadiscoverledsthemis
understandable but it is dif icult for heaotunids. bodgmperahditdeDsuedlergy
computagionabksing. ismentioned2.2% ofreports
Synonyms€ zethdngubsgery whethpatidnitnkdoesodrink
Typingrrorgpingrorspresenticimynongmghearbighilyed armlcoihrdl.8Bepoctsesain
a biggproblamdhewnrevery alsanmedimesdorts. 37.04.Theotalsychbsdaé ss
frequdrtde xitsthewerfgardly recordeltl. 1% ofrepomptlsysica
usalbbeomputagionabksing. Orthography: Some physicians use loaichajobhnll . N%ofreportdsal
a newer version of spellircd,oté sitre thd43&rih&iagbodc k
Spacefssimilmroblésspacesoldene. coffee in 22.22 %, various other
omitthegwerear dshichsuilns examinanoh@6.Théreathin
mergofigvavordsonandhiis TimedataRecordiftgmesnot frequemaxyeeiound3.Poof
again unusable for computational standaralszeldmedireadowes repodtisbenhesdlitdd. Pediet
procesPimysiciamdsiousing camedheaameftheanontéh.,g. in59.26glycaemia. 8 HDL
spacdé&soobnivéemafinaform February 2006 but also chelmstehid. |@tderpreseace
withspace.,g2.Bigbualsthe e.9g2/2006 . absence of hypertension has been
formwithaustpace..g.4mglhe recordaed0.3%,lefventricul
sameituatbwntattribusémg Drugadministelmhigemedic a lhypertrophy in 11.11 % myocardial
slasdomehysicuasrbeariantrepotticsappesdoofvariowssys infarcitmoh4.8die%yverage a
withaspacee g80/mtiimethers howodescrlb& meheapatientofcigareitteesmokiad 1. 8bof

usaspaeceg70min . showldminestreu®.4-0ve1l repoansion.
pilithenornvsginhenornvisg
Figudd&ocomputaprocakisind xthmorning). We can say that while rec
igdficuonpehysiciaimstedd examinations by means o
theiguwtbeapitah®r Attribute VTdle sskmlaieshef of attributes is left unrec

attribatedteaecordmdderentbe sevemslonthdtryBicians
AbbreviatAsmisysicaamdten wayBoexampli@abehedlitas notavestrigtiskeledomordin
presseftimehegbbreviwatrals befoundaformfdiabdiabet.whidheghoupdocearddtcan
whiweitimeydiredo Miseroblemdiabemedlictis&'typdiabete dappen that they may forget some
heristhaheexistsasinglele melliatibypernadiedDMthé* attributsessftware apiptlinzatti
how particular attributes should be type. possibdeaiufpbysicfi@amyseft||
abbrevihedefocanwefeat inthgiveantribthtepplicadtiildn
diverabbyrevsammebrdecan Thesgaamoproblemsyfwritingnoltethetocontimueotheason
findlsexamptlegnonenedicalmedicedobtthseanmathograpMikyomeettribateasrte coroay
recomdrittbgonephysicoae erramalydourdgmwepagpxs5]. bethefacthaphysicifaoshe
attribsalebrevsatedrial asnd previausrib kinecsth atthene xt
eachimdierenWythbbreviated3d The analysis of MDM&tiHibribeihexpnedra ttilsathe
wordberoblefiuldtopmittingn medical reports writtenfé@s®hybedoaqaskboutand
behithhdbbrevwatiedises. Thanalyosfisedicap owtrstien thelmortecatd

afretextabasedihattribates
Roundindodfhewheweean MDMKediceapowtsreenonymous
findamyiscrepaswoirrsewtiekd antherefameinis trattae Leo t
numernvabdu®ecameatitthat posstealyze.
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B uftr o nin &r ete xt e d irceagd ovral 0
noknowhethreegse ssangributespplicathood82 @ whiildree
h a vize eah e c loavdh e t hieetyav e
beethedudsmhysicoamdasis attribugeordendyn66.% of
oprevilonswledge. analyrzeepoBtstidiind$epoats

recordmOdl Tepootftshesoftware

Tab. 1.

Language of Czech Medical Reports and CI

Percentage of record

text medixarltsawenmeiedh thisslected MDMC alt® DbAIMeESK i n

medical reports and in 27 fr

reports.

thelosemteightd ecoridede
5.hanalyeciDMaQtribumes ADAM&Kplicatiom@awmed]
thADAMEK twapelication repoahdim6.Boffretextedic
F otrh iesn a | yi&li8n e d ircead ofrrtsm  reports. Presence or absence of
theoutpatdieptirtmmfpreventiveyperteaab@neitO5 .%Bofthe
cardioddpyEuroMCBEthreave ADAMIEK onkibe lin7 0.%o0f

MDMC atribte

cal
al

A DA MEK fretex

medida me d il

repds reats

freetextmedcal

9% coritence

regots

ineval

n=1B1

lowerlim

umper

linit

bearsed. fretexte po Allsi.glfererrcaa e

drugal l egy

100% 22%

86%

423%

foundeftentriduwylmertr btpsh

y1ewsmofaola

100% 00%

00%

128%

In all medical reports generated by recordmdimedicapoftemhe

an g i np@ toirs

100% 00%

128%

ADAMEK, in 100 % thess MDMC ADAMEK app litc @it iynl 0%

chetpain

100% 370%

194 %

576 %

attribweseecorderdigllergyfretexmedicaboranothoag

levebfstes

962 % 111%

24%

292%

aneurp@nrangimactoche st dfe@me iseg.intle mepas

taathoderol

834 % 704%

498%

862 %

paiawellohgwkimbessthreft attribtihtetsrecordedl6.% of

diaktesné¢lius

959 % 407.%

224%

612%

ventricular hypertrophy, myocardial

repofmmesnhe ADAaWPK c & uign-

100% 556%

353%

745%

infarcoibeflergiecsghtACE onliyw7.%offretextedicapor

pgls_:alloamjob

948 % 111%

24%

292 %

inhibitdasdicatlemyyocardidah® Qnterisadcortdgaeans$

glcemia

776 % 519%

320%

713%

ischemyastqpliessuypefDM thesoftwapplicand®mbandn

HDLchodteol

820% 667%

460 %

835%

treatmEevdnomiesnumeridsion62.% infre¢exmediaalpor

twsig.ht

979 % 963%

810 %

999 %

cleahabymeamnsfthesoftwareSimilar&R nteriselADAME

hKerstm

953 % 704%

498 %

862 %

applicatigmeurmeérttribistesmedical reports recorde

tooFr"4 89

. 3% | alri‘d

I PP

337%

recorded. 66 %irfrete xtedireadorts.

PQrterval

891 % 629%

424 %

806 %

otheallergie

100% 185%

63 %

381 %

Iweomphoandiviattailbates InTabletheislucidliyplatheg?® "

100% 37%

09 %

190%

recoridercte xiediceagdootbe percendbhgeorsielk caetdiby

te's

965 % 667.%

460 %

835%

hospatadPADAMBEEdicaportsinMDMi@dmedicap o utsind e
weeathheollowesgsestablle ADBMKapilaiom ad inmedda
Drugllerigsyecordetire¢ext repowtstimhrete xt.
medircegoimre2 BjinhADAMEK

Tab. 2. Selected attributes o
means of SNOMED CT

applicatildped.0O%ofepofttse 5.%Attributes of MDMC ¢
answehetlgratisnfbrernot means of SNOMED CT

froaneurgbmrhalbeercordedablshowsveaada mpldd M
inllepofrtesmA D AM&EIplicatiantribtuohensi i€ onc e prtd Bn e

butnnoneftextuaddicaportsSNOMEIRssifispsitdamb e e n
Questidnmsathepgtaimavieeen allocaTddirptrerequistihes
recordmdinedicapoussnbge codiikheranslatioattribtot
ADAMEKplicdliomly7.%of theEnglilmguagéherisnot

fretextedicepointsluderdarksaCzexcérs iyoat,
onacheptiimhéevefstrelsas

beemrecord®é .%ofthe ADAMBK®ttributes of MDMC ¢

medicaportiyetexepoitvas means of ICD-10

oniyll . % .Theanpercenwage AsiICD-ilsonefafevnternat
reachdatdeimttoiplysicailnloawledichdssifisgsit@mansl|a
jodnth&dDAMEKp |ic atiwa an toth€zetadnguawhavtegigd
4.8 % Total cholesterol has been code ahteibuMBMEMER@ANS
recorde83.4 oftheADAME Kthis classification. In Czech the
medicaporifsete xepoitvsas abbreviation for this cl3
70%Presenmbsenddabeted 0TablRBshowsomp amddnM ¢
mellitwessecordethesoftwarettribwtedseddymeansI CD -1
applicaniomn %,inthdreeext (MKN-aln®N O MED
reportwadg0.% .Glycaewasa

recorde/d’r . ofrepofteirhe

3 PR
Omi@@wmﬂy SNDMED CT
Engilheavalent
(inCzch) (ConeplD)

,derghdé(y Drugllgy(diede) 4160982
Allergeatiotodug(dieder) | 4160986

hyper tzeen Essentilaypersear(disder) 5962 D0
Highlodpressu e (& essentiia 1947916
hypeason)

e S
EssentiilaypersearNO S(disrder) 266228 4

ichmickchorab | Isclemikartisas(disder) 4145998

srdeni

d o s Agshmalieder) 18768D3

ded by

bdesnahrudi Z'Dul¢hgpan(findg) 3368®0

papeae I (P &p Ettim3 o r(aw aen eso f 1619695

O n a herabatpr(fluetigofhart)

oDKy Swelbiore@m &indign) 2484DD7

sy nkma Synce(isrder) 27159407

of

KA Jdale Clardiceofinding) 2755D00

hnmotnos OnexmintaonweghNO S 1627007

ssificati@pn is MKN-

N

L Heéghbandweégh(obsrvabeentift) | 1628 D93

n

Waa Bodheigmase(bervable | 503730
entity)

tles&epta Bodtenpmtuefinding 1057287
Bodtenpmtue(obsrvadentity)2765899

olvogas Abdminglirthmesuremen 4809490

ADAM&Fplicanimml Wirfree
texmedia&lporCholesteasl
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Astheveryitlefthelnternatio
ClassifiodDoge asdhowdhis

Tab. 3. Selected attributes of MDMC coded by means @fJ&Dit} @athd&N s%e%o 8 R ¢ o\
CT (ParAllergy).

Atributesof
MD MC Termin MK N-10 Eng Ish SNOMEDCT
(inCzech) MKN-10 cock equivaent (ConeptiD)
alegie aagie T784 dlergy nofourn
pYi bmna maiésted
alegimal&ky | dagiemdekT887 dugdlrgy 4169080
(diede)
dlergiceactbn 4169030
todug
(diede)

particular diseases, syndromes,
patholacgitditiojusrdéscultie
andtheeasdmtheontaxdth
halltaeseves ie.tle tpeof
informahiabebeimggistbyad
physician. Unfortunately, using this
classificedéannencodeany
attriboftthaMininDalt odedr
Cardiology, such as marital status,
educamembsdrepdysitabss.
physaaal)simy kaigotoilnkinc
physexamin@ie ditetigthd dy
temperadBMIEHRIcIgborato
tes(sot@olestdbdl.-cholest
oradescriptftdd@CD-d&be
useahfprhparedMD ME@lated
persdnatangurrdhitculoite s
possthalrediol ogiigstlab ) .

5.7 Standardization of C
Contents

Tab. 3. Selected attributes of MDMC coded by means AftirGDufiréstin goNo-i1otf va a s SN

CT (Part Il - Personal history).
Atributeso f
MD MC Termin MKN-10 Eng Ish SNOMEDCT
(inCzech) MKN-10 co e equi v aeht (CoreeptID)
dibeéestyp|uELD- dibeésmeltls 4665007
| typeé(disde)
inglm E10- ingli-teated 23799(
dib¢sméiugdepadntn noarmsuln-
depadnt
dibe¢esme ltiis
(diede)
hypert e re Esen¢dni [ 110 essen tal 596120 ¢
(pimérni) hypeerien
hypterez (diede)
i <h en tka ichene 12 59 ichentchart 4145400
choobardeni | koorarni diease(disde)
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possibidfthesrapptogtandar

codisgste mail ec |l as siifritdae

followiang:
Troubleaftteibuitesttribute
whichbenappieadirexcdy
onloynpossiloifity péxgsts,
possiblyatbesgiyonyms \
exacsdymeeaniagdherefor
thesamelassificatdé¢a.g.
patiefmtstameurresmmoker
motihieyppatient, ).
Partipgklyblenaaticbuiess.
attribuwtieisgla b em a p piend
way that there are seve
ofmappitogifereaynonym
whidlieslightthenreaning
andsudHiedrassificadieosn
(e.ig.chearireebro-vatsoklea
angina pectoris, hypertension,
congestvdiaid lerte,. ) .
Attribwigddosmaltanulari
i.e. attributes describing certain
charactesnatoase nelreav el
sothatlassifisgsit@montair
onkterménarronwean(egg.
e-maM D W r sal-smtadd o r k
e-madiome-mafdphysicia
ansonrclassifisypstems).
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P PYe kova: Language of Czech Medical Reports and CI

(Part 111 - fCauteies oiff a possible.cardiologicaPdMyfstsat eyelopads
payers. The standardized clinical
Atributesof terminology would help healthcare
providaasvayhatcoupdovide
MD MC Termin MKN-10 Eﬂg'Sh SNO MED CT Compbe']t@asw(ycesj;mmd)emati
, , thatelongherocedsealthca
(inCzech) MKN-10 co & equi v eeht (ConegptlD) (patient's medical record, diseases,
. treatm éati ey artog y kttsca n dt
den d uraots RO 68 asthra(disde) 1876871 w o urlels irbte t cearoeb atie nts .
bdetnarudi | bole RO 74 duldhestp an 336080 . .
Despite problems in the usage of
hodiku (fi n chig) international nomenclatures and
matatheissherilthcrahe& zech
p dptiae p dptiae RO Q2 (p &p &t D n)sor 1619609 Repubé¢im atimeus esanecessal
firssttepoenabieteroperafbil
(sd @) (aw aen esof heterogeswestemhs altehcords
Sdfciepmannieropeodlpeldey
hetbegor systemisbasfissharearehich
(fl utteim oo f Iead_ieefficiehnh;e_althctiarr&ncie
savimngsdeducbiftmhdurden
h ert) patieansherefioh@somkdrave
trietbanalylzewhenternatio
sy n kpa synkap |R55 synace 2715949 classifispstemosibdu s ele st
fortheeedEzebbalthcare.
srde ni (diede)
Curréretalthcafr@rmatishe m:
k el k el RO5 cough 158389 enabfecollexvariedfclinica
_ _ : informahesgstearginked
h en o pza henogyta | RO42 h &m o pyis 1583840 clinikabwledatabaskesgan
searfoldatagolldatanalylada,

exchangeandataksy havet

Attribwtetsobigranulaeilystandankdnspectalsesis othéunctidAabbestiassifica

attributes describing certain
characteocisuicdearrbawel

possibdadd certdiermoan systemem@®deSNOMEDvhich
upcomiewersbdacertaomdingcamproviadkasfethedanction

sohatlassifispsitemntaingystéemaseénogossiiseany Informayistecaaseheoncept:
onlterobmomeenem&laningoftheabove-menpocseidiftiesieraramidesatio rascipm mon
(e.pymmetpiclatefcarotidssg|ving mapping problemsefeignaiestdl<sMEDMagven

etc.).
Attribwtleisglannodafournd
classification systems, e.g.
dyslipidéeany

Code copaitm wihplscamsis

tocopwithhdactthahappwidl excetldairecdrefpatieftsis
nevbelOO%hensfudiemappingerminorhaghoexampleecilita:
process limits the interoperability of decisbaurppaorttatispicadessir
heterogesesteasefdyariousmonitoring of public health, medical
purposes in healthcare. Restricted researmcdio analysis.
interoperabikbinyinefrotmbtlee

essen“)aS'O'Vi@tﬁucmappingverr;omtfth@robleng,nsfljld':ientAcknowledgment

probldimssftamr e dtexlh o othee
right synonym substituting a certain
techntieafisnecessamvery
carefuoolyl osiemformamaoto
misintetprcatsid snopossitwle
dotwithamiyosafinformatien
betweaiywdaescraben-cddem
by meamhset scefveral tosordresd
possiWwiyhhowimgtusd manti
relatibfhlsiisnopossilvleean
polemwiehpeciabhiseshbese
indescriteahbdattrib oteise
replapdhmoequivalmote
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harmonization of clinical contents of Thpapwasuppobtehdprojects
heterogeneous systems of electronic SVAN2010-2da5%0BHtdjethe

heatelcords. MinistEducaYoarsn8 po R
andythé&v/0zZ1030Prngédhe
6Conclusion Instiodtemp Steeie AGER .

Thanalysfisedicapowtrdsttian

a freeext flaswnrercatrding using
afretex¢veriyhomo g earexbats
%tandardﬁh@dﬁgg@sbble‘mrs
computational processing are typing

errors, various length of shorten
expressinthsagé&synonyms. The
sadadedtemodyg wad brmy
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Matching Medical Websites to Medical Guideli
Vocabularies in the Context of Website Qualit:

D. Rak
'"1st Faculty o€ egdlésieniPeagite,ilCzech Republic
SuperviBoc: lajg.c\h Svatek, Dr

Summary TheeseadechdahtirstetpwardsprovidEevenhoughovideften
Modeerchnodbeggwiderray automatealuadfoamedieeaelb boast to provide the user with the
possibilgtudsad mmstgontentpage content on the beesisanfsi@ntssghengiorineturns
freedoypthdntermBestcausfehe qualkitgndéedescrfureh@sks pagesnmieat uber sdheches
importance and delicacy of medical whihcwodlimmpvéheoutgsof Howerthesortreri@onmptyg
informathenpyalidflsuchexts compariesmodhepossibolfittyy ignareyonteatificaiftiildaoifng
provitaenepabbiee ma ea commagaplication. false information, and they do not
serioissueowaddysfortunately, distingueistiivegpagéshatre
theonlfeasilvl@yoappronhee Keywordsformatuahetysess-assume@ebhigjuality).
aggayofte mdca ifomin merctliniwvocoadab u lami éregdical

content is human verification. Best lagiuge syte m (UMS)evdieme- Thenlyimitathahisnformati
practicmesedicanesystematichbymedidiih@M)gdigaildelinegse e dispusttheée chnskadiithe
captubgmedigalidel{(MeGL), (MGLinformaguadiaynotatioaythofthéext.owevbedackf
whiamerovidgénowmedicalsimilxohcephtesmpgresentatkmowledafgreproblaneandhe
societies and based on results of competengeoealifit@apeakout
Evidence Meas €@ngM) . lintroduction theopishynaneankimitaTilirs.
Wepropasemmeproaxhloitingodeaerchnodbayswiderray restulbsituanilo@hasdéooking
MGlconteasta benchnfartkhe possibtidtidsadmastgontentforcertaimformanicygetmany
assessobicmtntgotlimyedicalireedypthdnterfdtemranany inconsiahesmerish duaty i bige
webit¢® Sivasedhiedethat widelyailabdehodseataod Ppossibtiddtistinghesieteingh -
thénformatiaheomatleashe publisherighstabidynamed qualty information, low-quality infor-
scopéamediteltreflednee pagasdaylthoumgdiuciently maon ifomio ifl@eedbyan
domaerminalegYe discass contesatieasomeHomvkedalhe advertisement, or even intentionally
possible use of this approach in creatormpublisimsmuchlassicamisleadnhagrm aBieocra usfeh e
semiautomatic human-based quality settiBes.idéer®avariefyew importance and delicacy of medical
verificanariaspecdbated technigwesmoodleWb2.0 . informahignobliesperhape
itapplication. This technology brings many further mosdtrikinghidomaAmeasy
ConceahdidditesovierddGL possibditadlonheeadotbe accetsmmhugamouniitnformati
andnheestedpagasmatchedWS dorectly camtdiputidesh sourdeasvaryiqnualityometa-
toUML@ieldsegsfusemedicalown texts. It encompasses various analysegenetakfpisuchn
terms and corresponding concepts. systeswschsblogwjkiystemsimporbaaeafliferingsoblems
SeveagyregbdcohmifaM&Ls sochnatwodkscusgrionptstn mangspecderrecformataan
wergropoantiestdhewsets this case there is in fact no one servethaiseverweldndring
aranalykeoversilhilartieym accountahenformatdonenthim/meanpositefreectisglobial
andoncleptel. exceofhsystadministrator caalshelpchieversyavingbe
The method was applied on healthsgsee@nthethdrand
a selected medical topic employing Thantlosowetbwks chsGooglerelyomyisle aaln bagw - quddtay
relvmt MG andlOOWS Allthe [1théookaphénformatibe mayauaeompbgieosfeclihe
analywedagésihtidveéistincinternet based on keyworg@ladaroiidigcowenbarmasio
catego(féesrespdnthidgrgeteasielranuthordreqarenginesthusntheerpposithenw edh
audienggyregatoahsMGLs constamtnindelxepaoéhe theualmtgasanesilable.
wergropoaadestdd.averagelntemighanotilte pimgnsorship.
cosimiamilaom@acromsldested Theesoliseasr arigheturirehde
WSreachked®heradahmverageformfalisdifpagesortbegtheir
similacgatg ul pteewlacbategoryelevance (wrt. the combination of various
variegpto7,6%gainbeverallcritemianagehesearehgine

number
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eno

Anothiegnividespeasgca®s thereafmedicmalormatuahityimplidsaveriynportahénthe
thgreamouafsedicaflormatieonsiswdirectifdresrdire ctiomformation quality is played by its
sources is the informatior conveistitspd s $imfhingmbiguossbjecTiveeygualainformati
concamordinasgasweldsa anexplicefinioifannigaed carbeviewédomhdoudierent
medipadfessTdreabmighé consenwsarslodtheérublased directfodisnensiomBygtoup
themissxiBaryportafoirmatishate-of-kmeovallddhpes.econdconsbsftsopedtireselatade
for thasseaipke otlhhemecessaclyalleéggéatatipossibalbtey essence of the text, e.g. accuracy,
dat@fterentiarelbypothetidhlstalefrectivedynidcompareobjectanidyedibdfinyormati
probleftcompliccadmdnunicatovmalrocumedaittandefereitceTheecodidnentdahuaessetting
with patieprtevioeglippmegd durinbgeassessnoéimiformationofrebinina thecotretxofotdr
wronmgformation. quality availabtermgeigmmpletene
timelime besy aorvceel mel d edh e
Unfortuntditehifeasitvleyo Duecthdecentratigetdtrew thirdimenssoelatieohroperti
approtheadequaétyhenedicalscientific findings, many national expreshiedjo p bibenbtareader:
information content is human expert specifioidéesinhgaltfistemstherefioimeclugesperduechs
verifictotddyx peirtistieddVS and the existence of a number of compreheresasaiinderstand
qualatysessmemaéwalutthie organizasipintghlgpositibme conciseamrethgicahsistEhey
resouricmescompheayBesideshighasthoiiidyorte alitseixcp e ctlast aspect of information quality is
semantieyponsidamytheather suchuniqaredhareearsiodthe associated with the availability of
technfieatuseshshgqualanyd trufhomngtheeatitTehamost informbdivefs.gasobbtainin
transpaoémewsatporsenfce promisitthgsontappaabahe othenformeitepdaosscurit
contacfformatcompliaotbe activaisesciwmitgdodutherg- ofacceslsjorddocreaseme
welbtanddedWhitbedoexist callmedigaidel(iM&i8)T.h ese information quality assessment
some generic standards for these documantsystemaficaplayredrmeowrktheseldbnofolejdte
measuwhdsghighemorerless andipdateydeanodexpentrsd charactefisthbeoptioalsove
automatapplltwankinafweb subsequently published under the needabeperformedéirpiace.
pagescludiegiocoakpresentlguspicpsestigiedssatietieBasehselecogpdionsformat
theonlfeasilvletoapprothee medimabaniza@ppmragencieguamtgtracshbereated.
adequarcgorrectofidsmedicalspecialirtimgublicatiMG L s
informabimtresmanwalrificatiplTh&dMGlsreompiledibe Theubjedthiworkefetrsthe
[3JAnexamplhesystennidh principlf€Esvidence-BadedinebjectitaractenifSnitesrmati
designed to support expert decision (EBMhic¢bhaseaahierarchicgliglity such as completel
makinguiality assiesSQidph|t organiztedcouseieneéeMidencerlackfcoveraffbeopicsef
developiedhrerannéh®MedlIEQ(papersaimsteapppyimathiéy professional terminology, accuracy,
project [5]. Semiautomatic content availabideotlrbighestengthheliabvkitifiadnldtocessidfili
evaluawiemhdeanotherportangndignifichmameta-anallydesnformdatienbjecoiiniftgyrmat
improvemfesrimiltorolallowingystenmraviccavenheennppf igeflebtelauthotexashey
betteficienyexpewdr®nce this hierdrGhgmpletelyh e oadjuthteiexteparticglaups
assestheddAresugltgvidetdh areireatmémdiseadermé readéndhtiebdnediteaddsihe
theertifictgteal {(ey. HHON6], diagnaoisrsfehdiseamedicalnternet it is possible to distinguish
WMA7]drdisplayrespecializpdedes theintemgdalyor betwderistentegenepablic
portaépendnhgegualabyopic applicaimdiieyeandnditilomesy (adpldatiemtcshildreemde xtsr
category eveavaludbfteremeéth omdelatio rprofessionals (e.g. physicians and
tdhedosttdahdificulticesssteal researdhmedicife)targete
The oplaisibleonweaysheehiglhpatidwmeimportaatoMGlis foerachfthegeougEeirnmany
contgualisthesituatwbethe that they are very well structured. properfaidémgittheubjeciiga.
expert him/herself compil€s ritegt hexereblowahetsod Foexampha,sefaccurmeaica
thdopiSuchxpert-weixtesre aimeéddealitthéormaliaatdonerminodoappnetesmccurady
ofem poveédbyreowedmdcda  with the conversion into an entirely expressridmsualéyayppreciat
sociewbhswarractsrthdmel structeredtnoericj@fil hicsan by the professionals. On
gualiApaftomhedgacthatsuch thebeimplemefoiredamphe mayignificeexdiytbecasef
pracibceeyxpensimespnsuminiyospasysemsncommadnwith understaofdhrege xftotheron -
anthuisfaatnusabdleargeale, electronic healthcare records, or to profesalioarsl.
thbigproblemieEmainmssolvedevaluiafermgtimlofydoments
Everhedeghualtexisagtill onhkenternet.
becomrerecogmérwdreousands
obthevailabxdshmaipresentTheéenformatialisde fineesthe
daghallehgmsormatiiemoe valtleenformdeilowvarts s el
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InthgrowgubjeathaeacterisoinEsnglish-lapgpe(dEdec W,S) assigakiddifsynonymasgserms
thenfluebhytbeeadeategisry onlyTmeostuitaMEwserf@und aragausuaslityenttéfiomames
obviodewewesrimilafluemfce bythseariole xistdmgab ased used in other databases of the
this categorayatlieserved ecanhalogtMGLInaddittiahGL, Metathes®uss &y onprhten
fotheharacteoimtdombjectiveheeancasarroaiftoe xistW) comprise colloguial, common, less
natuaedhusakimgntaccountrelevant to this issue. D oacoumnat ndrs abbsevidted snames of
duringeassessnméimformatianorpwbhedeavwnmm@myirene diseases, procedures or medical

quakiéeemdsappropasadél. hundrléedkreturrbegydh es e archequipment. These synonyms are
engidoogllefothesearstringnecessaoimymomigsdantexts
20bjective "lur@ncerreenTh@e$eSvere intentiegenepablfFornstance

Thebjecoifvleisapestoproposesubsequently downloaded by the the UMLS concept denominated as
asim@eproaxmloMiGdiontentScrapliod¢kajndtoriod aTllye "o merahySpalComwetd isin
asabenchmanmkassessmiemt sedflocumeassanuedynde d reality represented by a range of
informatiahinmediwalsites. ondhundrwW@aftehaemowdl synoys abelatdorinomée
Clinkadabulardsestddiscoveboknlnk orstes tlatweeun nameanébbreviastiohs CR
m e d itcearim i n odooagiyr o upfe xts downloadlimeledyludweadre ScamgpiralCompulbedograph
(MGanW SB.othetsfterminologgferenoebeprevioselgctedpiraComputer-Aoss dgtead h
aré¢henompabadecextractel GLsomefwhiahsmankiendhe Spiral, Computerized Tomography,
data. todOOesutesurmgthesearchSpiraCHcadpiranthkeik€his
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rateowevkexagtoce hom® (ostanihthebackgroafsgike - O '
obtaslmcmratfeotrhexperlmenaqléchawwmethiﬁdnonvdh,ee

EJBlolWme 6 (2010), Issue 1 © 2010 EuraMISE



P. "anda: Speeding Up the Algorithm for Finding Optimal Ker]
|

Thetraightfompde dh e nwallion computatiostal3pplit2into
find the minimum value via evaluating this many small subtasks which are
terimhreest®edps: successively distributed to CPUs
according to their load. In real-life
(1jorwi W implementation we have chosen (3)
(12p4i[1,...N] because (1) tends to produce high
(139 [1,.-1]] overhefidparallelemagyiaomed
T m B W 1) (2assumleghanderlyPigse

equivalmretrformameéecessi
bilityhatreaksmangistribut
environments).

f(mPomp) minwtmp

th wsb taihheignoeo mp | ©XiN)
Theelechbifghisdepenadethte 3 Results
interab)landequipedcisidre Fig.T@pical shape of the fén' tion }orrameters
optimalueatypicabex <b-a experimental spike trai Thal{]al'(r)p?iwaismplem@ra
WecaBe_Ietdntappbo_urmdN_to tle setmsalbe,alovingal thke
lop-ajintheasefbisec(s® gpjitting the task for the Pahatlgbelexestbi@bisectin
belotwpppleoundoswital. athkool)levwlihlodllav aise both in sequential and parallelized

_ _ parallelizcasenonsection nugrsigmeanguagedas +for
2.Bisecting . thus wepwiitlithem @aktshat paralleliopeioMiPiplementa
Nowevilisehamtypicasehere joyeaThatigiveshtinastimatdgpfMPEtandaradshosedny
Cformsunimddakts@®i8., forheimeompleDiflog(W)/p) bisectveuseBreminimizat
thoutdhicsanrbehsseritgdneral algorithfordedfinth@roper
(sualprobleagioexamplEcur | oy gtigditihemplemenlteattEdlissplittofihesubtaskesanalyze

whesrearcmda_bgndwiimmaller oW measuriedée marfos dierent
thatmeamprienspo | wtimmdata). fragmendfhitanlsekig.
Havingeunimo @ ctisomda 2.3Splitting ’

sensibbdimateowearndipper Sintkepplouhthko oiBisot Weratheptimséidyfolwse osf
boundecansangfthextremumngigivsalitoifipwiproducel 000 ABA00 s pri ks et fod
searxliyorivlamedectiohiag b, g g [1,.,Np),[Np,..2Np),.., largeewecoubdehankingy
domatrh.iwildedubeoltime o ynp  N] with increasing time valbeldw500ivapproxima
compldxomylinewoalogarithmd mpjedstybtaskshendhis thesamemdeman@stherery
factandisareswieobtaine  ,,h40dasétuatibateéirst beginhhiiegavisip keck u steyd
corm@ky_of_O(l\rog\o).Ashlau . _Subtasks are completed having the thgrowtfthkoathparalleliza
abow‘*‘.'“'“"ml e thioall pkodertain et CPUs iding while the last  mainte n(dnaee o stfdistribut
attent beabkfdtese.  syptagaedthéromputation .sutasks stats to be larger than

2 Barallelization Theaee oneayso s ol ve(1) compadnofsubsksheseéws).
' I
Becaus@valuadlBn, IS movehaplitioftgsintd3,(2) cayebsthenaudiqnagmena:
independeptevioarmputatiogs)itpingsksiginaproportionpleomep Uasr@eed!eisldey d
itisanatutatglaparallelizatyaohaetachubtassheame waitiogthenfinishbtasks).

Fig.1. IllustrationThfe threickroing . 3. Figure showfe hieswtispéigenfoamance Tafetheftc @y
is the oljgimealtop line showgsresents the case, where the input data were 1000 sy
experimentally measured spikwasal®d @khespiked. Both sets were taken from the real

from this function, the lthin line iB thiifhgaate f is the size of one (fixed) subtask, tl
which we try to optimize.

EJBlolWme 6 (2010), Issue 1 © 2010 EuraMISE



P. "anda: Speeding Up the Algorithm for Finding Optimal Kernel Bandwi

Tab. 1. Comparison of tim%@é%%H&sSion

averoposedmplemented

parallel algorithm for optimal kernel

bandwsetdrehidlabettdme
pegomanethmits srtagitfow adr

Md¢hod Timéminag

9]

versiMoreowkeeih &un c(ib)s

Secwutliaseah 58:41 . .
® unimoocdbHgiveangeeganse

thdisecvimrgsiwhjcbdudas

Parllles eah 4:14 timevemorekrastidacthye tke
reasonramigeseaddhetirsrtial
Seewntlidbisdon 2:43 ruwhiousesniifeamplpognts
(anihfacdan ntowao mit teevdeim
Paxlllebisoh  0:09 norncake).

T higse r f o r macaded ersop | aayn
importahatheasefsmalput

I

[3] Sande€Adaptive Filtering
NeuronalTrfapnkBata. IEEE
Transactions on Biomedical
1980; 27 (5): 271 274.

[4] Richmond B.J., Optican
Spitzefemporal encoding of
dimensional patterns by si
primate inferior temporal c
Response characteristics.
1987; 57 (1): 132146.

[5] Richmond B.J., Optican
Temporal encoding of twodi
patterns by single units in
visual cortex. I. Stimulus-r
relations. J Neurophysiol 1
3513609.

[6] Paulin M.G.: Digital filte
estimation. Biological cybe
(6): 525531.

Asheumbdémpikiethenpsiewill setskpikbswevissignifioant7] ‘paulinfMaG.L &pfimal firi

decrealsisal wadllsbecrease, caseflargetThehowonkas
thees ufldthsedfl 0 Ospikefsaw motivated by real demands, when
Hemveeousdeimipaopentfas experimeetsal2009Dikesre

asshshapsconcerbetth¢otal evaluatednoreovieesubsets

timaeedddrcomputasimow aso needed to be evaluated the
negligible. approxikmatvel eoddp€u n c t(ib)n

rate estimation. Neural Ne
(6-7): 877 881.

[8] Nawyettfen Rotter S.: Si
estimation of neuronal firit
single-neuron spike trains
activitgurnal of Neuroscien
1999; 94 (1): 81 92.

shapedutkededdaslowersiong] Gabriel E., Fagd ra.EkuynE

Thieadahéinahoick=100, ofhalgorithm.
whiohilbealwagdfciefmtany

T., Dongarra J.J., Squyres
MPIl: Goals, Concept, and I

largiepseéts.itAabheseeimhe AthenweropotedmagrametersGeneration MPI Implemente

leptanefFi@.jisareasonadliee foanexamplestemfiguaatdon

ProceedinpsEuropean PVM/
Users' Group Meeting 2004

eveilosmadktduthatsnoso providewabudtﬂaerformanﬁq)] Bremtigo.Rthms for minim

impordaeds mdblteimee mandsimprovement.
This visluedurse, depentdent
particadarputasietnenigour Acknowledgments

caszlteshavieeehonerasmall Theowmkasuppobiehdgrad V-V
clusweh@ Ptlores. 2010-255.
3.Redailmekemands References

without derivatives. Dover

Contact

MgrPavel "anda

Institute of Physiology
Acadensyciefnces of the Cz

Fortheompari§eal-timerovefl] Shimazaki H., ShinomotoR®:p WKelice|
me nwsoferh eabbelomhenput bandwidth optimization in sYilkdeeHigs&ka 1083

datandarametetasanfeall estimation. Journal- of F:omgmlgt@@apbrague 4
the tasks: 18000 spikes, E}E\'fdébcjsﬁl'gnﬁfnﬁo D 29.'|.17]Czech Republic
for bandwidth, precision of 1 ms ] unnngnem P Gilia Aoy (R4S ol @ucw
' P Sheno..VMethods for estimating neuPa%:
(W=400/1). firing rates, and their application to brain-

machine interfaces. Neural Networks 2009;

22 (9): 12351246,

EJBlolWme 6 (2010), Issue 1

© 2010 EuraWl.ISE



Z.eTi ka et al.: Simple Method of Economical Analysis of Diagnosis Prc
en’ in Pregnant Women)
|

Simple Method of Economical Analysis of Diag
(Used in Screening of Thyroid Gland Diseases

Z.eTi kaJ. JiskraSptirZgekimanova

'"Third Department of Medicine, General University Hospital and First Facult
‘Department of Clinical Biochemistry aTed thimgr &tos pitaé diciimsd, Faenétnalof Me
SuperviBoof. MUDran Sva ina, DrSc., MBA

Summary themaveovih@diseaserblood InthstudyheostfalowQwas
Thyrgildinddseasaedrequiemt examingdtijhbservatioundilesestimaftathofth@rojevmtrked
pregnaomdnh€ze®epublichaveonclutheathetreatmaefnt with consideration, that there is a
theisnoascreefongidiseasematermadothyrwidtiséthyroidsigniffaélbhildQéamotherot
Ouobjecwiasoevalutatenitialhormone reduces the incidence of treatadithgeardyadoPpregnanc
codtfthestudyscreemifilgyroidgestathymalrteimsheoti&] Aone-podibtenn&sassociats
gladdse arpeegnanmen. andmprov@snthechilld, 5]. witdhhboaz % iereneearnip/s
Methods: W e used simple statistical Positive TSH results (and negative Wi itthh isss s u m g hiefy u mtlo scsf
methdosompathegosdfthe TPOAb) may lead to improper USDS 1futuwer&rnimgpoint.
studgxaminaffiSsmndPOAb)developofentid'sadurinlye Basehthdollow-atpédaddow
wittheosasneficiewdhyehSH- pregnaarcg@ositiieOAksultsstud8theyssuntedahildodn
onlyrTPOAbDb-oarlge miogbee (anmegafligéh)aleatdth@ost untreated overtly and subclinically
performed. partumyrodidseasieghatiof hypothymoitdsbavenverage
Screenigldnliy2.Timesst- incidemakebiniciansrodauce9.2and.2-pderctreme Qtafter
ef éctive than screening of TPOAD. systemadreenfimphisiiseaseadjustbiylg®oimodierencres
Screenfindbinhyale atdnis’sr Currebhirsanongodigcussiosocioeconomic status compared with
patiemiShPOAbsitieguainsd Whether to establish the screening contr@evelohiMgrikvbodel
screenimMOAbiyale atdmiss targetedlpregnwoimenrto [9 it was possible to find out the
7hatiemitthSplositieveults. woenwihta rils fatmrandwhta Incremems iéftivemefoih e
Discus®ianhidedtssernsititvvitparamevexamihidhedactorschipequaldtyudibet 4 Q ADf
isnecess@rerforameepningSHarenfluemgtehdecononaic@é ctthevomasreafterhéehyrgidnd
andPOAdgether frotwsides: disedseirthgregna&oaoayp aoed
l)theodbscreemichgqutaade [6]. Screening pregnant v
Keywordsyroid gland diseada,mhgfeppsitivatchexdami trimester with TSH was cost-saving

pathy, pregnancy, cost-effectivenes, nations? compared with no screening, while

screengggly 2)WhoatnefliasidbringamotherscreeminP O Avlas o s feecftive
and chilthesuccesdfeldyedcompawethSHcreemitd§ D5

llntroduction thyrgldudidseaseehhrpositive lly8/2) AL

Thyrgidndseasedrequemt Matckadmination? o

pregnant women [1] The untreated 12 |n|t|a| Study pBEforme

dysfunctiocehyoid dueitde 1.-Alresgdyforfroaeigtudy Czech Republic
pregna”]ahav@negatiimpact-rhe cost ef feiveness ana]yS|S Was Amulﬂcemltﬂ‘@ﬁ%Stal’fEﬂtﬁ

bottbamotherdostbgchilld. already performed on screening of regiofth€zeRepublipporte
Camaugemoncentrammwg)idpregnvacmmiarhlSA'.hreerategiebsyhéeneHaalhhsura(hocmpan}
glamdrmowbsameecessary Wereseantheestgdoupomen focuoeedxaminattbygsgidnd
the propeelopntaptchiibdn, Withoscreeming;tsmeeewifngdiseaispse gnaaoim elrh.a mo f
especially during the beginning of TSIﬂndne-th'eeemiﬁﬁBOAb.this swLa(isjtn_d_imuti_alwmat&
pregndgﬁwreeméﬁgswhyroidAbnorﬁmleenersg/\serfe)lIowed:ouhudzttmel|n|caamnﬂ$ensuranc
disease consist of measurements of byurthestamgdypothwmoonmeén compawniytheecisiwmethlee
thyr(pi@roxidimg.';bodT@@Ab)yverlereatteylhyrominmheest screepnimgmeaoaubdenefioia
thyrsmmumnnmqﬁshe)vmsresudasnaheqrmava'lhaﬂ_ne womendos fexftigtthensuranc
ankevelfhyrbodmo(Teand4) cosdftheeﬂ‘ectweaaabywess system.
inhéloodnti-am®ib oicickic atel €rforned|uthed st : _

arautoimmaaciivmithbody Viséslimimendocrinologist
sendmmuaeltsattattkéhyroid laborasorgenesfol Sthr

glanidforeistudiziso t% o f TPOAD
levothytoxanment.

EJBlolWme 6 (2010), Issue 1 © 2010 EuraMISE



Z.eTi ka et al.: Simple Method of Economical Analysis of Diagnosis Proc{ Use
in Pregnant Women), en 76-77 en’
]

lmustudngriedinauttheosas PositivebtddrTPOAb-screelbingan E.B., Brown J.F., Sel
thisnitbaldcyo mpatapdsitive lgnlhye 2208 %8y omanfrotrhis Maternal hypothyroxinemia:
screehnegandimulteosis 773%haveSHositigsuTtise gslﬁ'ncrl'_%'g)egrc?lolgégilJdﬁf'fdtgs.
theu.rrent'iuawllmaihecreensngcost wonlld)GoZaCDZ'IS'; 4CY5K5 [6] Dosiou C., SAarrad@rS.s..DQ;
nogaidthensuraccmpamees. foonel POAD-p siteeaeBrug . L.M.: Screening pregnant w
alseimulahesosisthesituatiol43(91.%rPOABgatwoenen autoimmune thyroid disease
whehecreecougdntaniphe havieothis927 . B)TSiHositive efectiveness analysis. Eur

TSHBoONtNEPOAdrumsts. screememsg ltmeanlsatPOAb- 2008 Jun;158(6):841-51.

onlgcreenmragieatomisg?7 [7£aGCrk°SSOSne RSTJD[')rI’EI\E:&E)dnh(?Vmairth ;i
2Me_thods patiemithS plositievsults. the reductio.n' in childrengs
Duringell-1@%ee&fpregnancy in the United States. Envir
pregnant wemneetdeT&dH anddDiscussion Perspect. 2D0@6 J:6r6;3-9.
TPOAbheflaborreagoryed poshitiovd eesuweh avioumdithat [8] Klein R.Z., Sargent J.D.,
resuMemeerecommemdeid both TSH ansic TePehAbgs e Waisbren S.E., Haddow J.E.
thendocrinohegyisttsadlntednosubstituantiheljaveobe Relation of severity of mat

. roidism to cognitive develo
the treatment. Current costs in the screehnegethldahotlg@ostser ofspring. J Med Screen. 20

insurasrycetonestotpeseree th&@SH screening moRo0/StiMeSonnenberg F.A., Beck J.

resuilnt$r etandtersdto $t1 & ZK  effective than TPOAb screening. in medical decision making
(TSHACZK,PORGBE ZKSince Screenimpethaboparametersguide. Med Decis Making. 1
theigsnoastandarndhietthdod couccdost” positioemen. Dec;13(4):322-38.

TSHHINdPOAdachaborahamsy

developtsadwrtesmethoarsd Additonally, screening of these two

rangkesustudywsedrmavels paramesemportantofachat Contact

used in each laboratory. Orientation  positiesudtfsacharametean MgrZdenek ka

normeaVdéby SHre.1-mUdhd fothenothendhibdikerenisk: Third Department of Medi
foFPOAbIIMrotthetudilhe Positive TSH can cause improper ~General University Hospi
patiepositisetpenedothe developofehitld'saiduriniye Faculty of Medicine, Cha
suppreES#ieremovedcludepregnamgpsifliP® Adsuwdasn Prague,
healtwpmewmitiphysiol®gi®& caustepop@rtumyrdisease. U Nemocnice 1

suppression in the first trimester of 128 O&agbe _
pregnafikgrefoeenalypady Acknowledgements Czech Republic _
thepatiemtiskeleva@eSH>3.7 Thigonkasuppobtagrafrtom €-mail: zdenek@telicka.c
mliUNgcalcultahteeudm m@o $6r th€zeblleaMhnid@NS10595-3
thenitsagreemimdjccordoge anbyhproj8¥82010-265513.

nmerofpstversls oftséed

parametespgecitheedo otfone References

positivvegnosis. [1] Hollowell J.G., Staehling N.W., Flanders
W.D., Hannon W.H., Gunter E.W., Spencer
3Results C.A., BravermanTISEH,(4)Serum

. and thyroid antibodies in the United States
TheostsTSEHn@POAbreening population (1988 to 1994): National Health

was37218&8ZK6.1R28% patients and Nutrition Examination Survey (NHANES

wertestpdsitinomeftheswo I11). J Clin Endocrinol Metab. 2002
parametemeanbeosftoone Feb;87(2):489-99.
positieveaP248ZK. [2] SpringeMD.LiZimmova Z.:

Reference intervals in evaluation of

i ; maternal thyroid function during the first
Vetestedwoubas Ufciemest trimester of .pEegnlafkayocrinol.

women for TSH or HdsOADEdW Y9 May;160(5):791-7. Epub 2009 Feb 19.
testedmfreferemecregfed) SH [3] Leaursg, Millar L.K., Koonings P.P.,
wefeul8®omein0.%Aantrom Montoro M., Mestman J.H.: Perinatal
thig7(28. ®@3wheTd OMpbsitive outcome in hypothyroid pregnancies. Obstet
and 192.3We&RPOADb negatiwenecol. 1993 Mar;81(3):349-53.
Th&:osftorthiscreemi/mglltde [4] Haddow J.E., RAlom®kiCG .E.,

. Williams J.R., Knight G.J., Gagnon J., O'Heir
3714CZK;38CZKoon&SH- -t " Miichell M.L.ailbrewos R.J., W

positsceeenBu@38@89. 8N S.E., Faix J.D., Klein R.Z:. Maternal thyroid
TSH-screemgialgoenbavied 3 deficiency during pregnancy and
(BoYPOAbsiTiveullbse anhsa t subsequent neuropsychological

T S H-osrcliye e mi alge atbm i s&7 development of the child. N Engl J Med.
patiemitthiP O pbsitieveults. 19%0ug 19;341(8):549-55.

EJBlolWme 6 (2010), Issue 1 © 2010 EuraMISE



K. Zvar&a¥®par: IdentificatiofeorhdJ hnt€ asach Otbdical Re
|

ldentification of Units and Other Terms in Cze

K. Zvar&®adpar
'Center of Biomedical Informatics, Acdtemey off Sxmgrudes SLithrec€,zech Reput
SuperviBoc: log.ch Svatek, Dr

Summary According to the law on pTlhtiextesdtfopma,jusdsing
HealthdaceimentattidDdzech 86 7bectdgrealthd@cementatspacesstasnidnereaksnarkisp
Repubsicahsyhtorohfretext contains: commarslegewmedicap oats

formajuassisgaceshsntine persotat@fapatiemhextenteithereatfedsicra(sharwntd
breaKgtra dhifrog m firtd em cah necestf@rgrsadahtifieatioanemptyextilejrom templat
documenisadhanlehgtulfilledhistory (incluadungmagenklyabenden:
woudtlldcaus€zemredicaports informatidirs e assea s storyincluding patient identification, health
byp hysicwa tisok n o w | ealfghee and results of examination and insuraageeen @hy sicnamiend
Czedhnguagweldsinformatioteatment and on other important todagatsepyopyamghodifyin
trandgbestructiicemispossibleconditecsrsnciatiethenealththéastreafeatiemtésicaport.
toapprottitasksataskffinite- stabdapatiemivitthealthcarleheotftimspearte atimgedica
stateachimsmfaskfthéinguistidelivercedures. repomntssiasliygnificrendtdygiad
analyslssatasu«fstatisTilwiss. caseshenepontrscreatesing
articlemmarondsndimg@sned According to the law on ptemizl atediviodareldgeports
usinfgnite-snatdhimasusing §67Bectibnecordshealthcarleheretoeatiagofintescratsh
commarslgo déstEBxcerfposn documentatibteconclusive, novergommadlhsingldnedica
realhediaglortsregransliavedanderceivisihiebl@dontinuousépoatstempldiestbaiskf
EnglishAwayhademonstirtadesupdatédy bdatatputhmoust leavimolgongwealidform artiloe
samesimipaoblamaeh€zech bedentidndtnudbtesignleydts newepdtgroblemrsnewtie¢hl
langua@eigiGaleexcerate author. Al corrections in healthcare copyamgipdatimgdepaotnten
availabtédeC zeotersiofithis documentatdmed onleyadding havwe erbseralsdthesuntrie
article. newlatedntriSscantrimsist aslescrildedaalgi?2].
contauthdentificatdankors'

Keywondsulmadgupmgecessinggates Tle ognareodmst Aohe spcicy of Ceb mdda

healthcare documentation, medical remaemmdable. repoirdsccasiadnabErmednten:

repoEtdRinite -meacteregular copiédormnothseourc8sich

expression Apperddikverdinad\ha@85/2006c,0ntent Ws Ugpiln g t eas Mraocrh i n
"ohealthdacementreetgahdtesfacooperatiiftg.dp.iochemic
the minimal content of healthcare laborat®ugdninserteodtesnt

1Czeﬁmauhawrwmentatpd)ﬁ:um_en_tmh'berim'h(grmam'onsomet'rfroemaitrtdaéorcrxte?(tual
anediBalports the examination and the treatment table, Wh.ere form_attlng _i:
Czech healthcare documentation is prOV|deldp§atctallmcbd|caﬂ)9rtofflxe_d—vfm_)dwttBat(afblpchemlc
usuaihyhdormfafreeexT.he musptontzaltheasat)lnfo_rma)lnonexammaatremcssisltyo_remtows,
contemfthealthdora mentati natlehE'aISmthludprng¢ﬁs wheeaoetbpresasnngleesult.
requlated by a Ministry of Health _aboraam_rcptheerxamlnaﬂ:)ansT,he common  content of §uch a

OrdinahegabpeoﬁbealthCal)gfqrmaotmbrreatmpermwlchmdj biochemicalydasaownclude
documenaaeilanibiwdg.UD r patieespoc¥yecommendatiohsstamedeteot@ldibowand

MUDRoOmadrek, RhIL]the furtheralthcalieery uppldmatsdgraphrie@liesenta

of a relation among a low
yea200thdawNo260/2GhL . L
amendmgzmlmcpub”cCzemhedlcapoutssuaﬂ)le/atrhe valaedpplemit.

forommrunstructexe.dBhtd at
2(;zgtgﬁrfgégﬁézgmészmsa“pomysicdaenrsganizeq)dofessior(:az!h mechroos coan lag

. . organization and share a common numbeftypiegroag,ronymsd
ggi’?g‘ma;:%h;]ﬁ;\lézgﬁrg{ényzg(g ucatilplithamedicaportsabbreviwmbedsee .g[.3]Used
thd(teephregalfhatacemenaatiocﬁeated by different physicians are abbreviatsauradlgvea dierent

wellibs Otheatmdabnsidereoorganisz'de.Erslpectilablrydef meanimde recotnteRus.ctuati

asorocesemrsodmccordin@edimeapeetgmésymcyommon.ansipaciiagsoa‘twrrong.

tahbkawmol01/200Me rs odedtla
protection".
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Disordamediagnoasedther Scentfic and standardization organi- 3. Information Extracti
worcssecommoabpreviatgd,zatioewrsgagaethedicaiormatigpedical Reports

diabetes mellitus is sometimes issuasspecifyiagddodestain |nformakitosadtioozemtedica
abbreviatiddb. medDMData meditraflormancbassidbgdcts e poussimgn -sta et ic athss

ofhistameaisuanloaplainsaf Such stannda uddseC B WhEN asubjexda diplotheso$JiY i
diagnoaedthervenbsbften 1360I5HRcbiramaeotbeacticageme(;&ﬁqorovidwdefinitio
encoded in linguistic properties of usage of information extraction is ofthdree-teeticapsramanti
asententleeherapsagimeht converfrimg-eadicap otros analyBhe. fainet deifindgsading
medicapostemetimlsbears structdoedyeitherarkitrhge thalgoritthaiindsagm ertise

parts maesaimforhoatiyetientprigitea(H LOD A)bytransferrimgdiceap ehthtaveensdefiriad

e.g. sbhatulddaviey samupalsadnformation to a standalone graph th&knowleblgedheseconde

maimealhemolldosioupmeriemm (EHRcom). defirnmsfindith@|goriftdihe

Biocenter . _ semantic analysis and markup of
Informafrimrhealthdoreumensegmedousinthenedicapoth.

Besidbdgerthhealthdc@cementatigatheimnke diceag omtalye the thesis [5] arguments
tatiom€ommadreldheerhealthusetioothe@urpodéemayerve analysiatuitafibfree e -meexdic a
documentsdounddiintheerm consolid@tEgathetranognbinerepoardroughfhesegumen
"healdbcumentatanndficial thereatodemedicap@amdhe jncluthefacthaftree-trardica
documetite o MicthistHye alfth.creatobmbifbhealthpgroeidede pousa adbyodontwimowe || -
Budtherwiesaecoutitigrwery tmhealtlsuraoeepdampatientformedntenicef®rmasianher
oftemspecoathgnterieteel etcSimilatlypuppoystelirke storieeywoTth®secomeéthod:
thathetermheehdocueatnd procesmiadigalidelthadan ofree-texocdtensifinite-st:
covemshpaotnformasimmonlysenformdtoomedic@apotods machine analysis, specifically using
found in "healthcare documentation’, just-indsmighysicieamnd.g. regueapresdiansdthenthe
specifithehifformatibeubjectprovievearnintheaswehethe formhtommpartidahaguage.
of health state of the patient. This physicdaercsdasontradicittifo n

interpretation of the term "health instapleok e sgpundelitceashe petgmatsdiefertihSiontinue
documenthaduddhfdaomofier seen that the data from healthcare inexperimewitbhdinguisnit
dateollecehpatiehe’'aldhate documenmabesddavariety semaatialySim.ileddfeithrer
usiblwelectroeatelc (EHR). otherseJheetaitedscriptionehreiseangodebodhsedica

othpossumslesiescrijéy. terms nor any general vocabularies.
2. The Purpose of Identification _ _Extending the finite-state machine
Free-meexdicedoptebashiline Althreraipurposéisnformatiafalysisimegudapressipmes)
needfphysicwampe ttkeame extracftiomedicapontape |inguiani@lysliisthesj6lgets

langutggeo vheea ttdwsee rvitoes achiebgalxtracimomstructured g wtd yrers uTtso utdteh e § 69
patiettsingénformatioierd hearehcovdtagraghructeny. jswrittimnhe&lovbkngualgere
free-meexd icep oirt® n s trdiy e dMportant seems the extraction of  wemmaly@edmrediredorts.
physiciansrpremioﬂmﬁge |nf0rm30|@dﬁ@dmergeacq.

oSucimformae¢ipuimasiaaput ] ) _ FrequeswfabbrevianOozesch
for the reason of the interpretaion @~ Mainformbddmrergency free-neadicaposesenabea
requirement. theiotknowhlerghasusualy serihws dleuto maentifichti
paopersdriatory namedtitieGzeaheditakxts.
Physicians not speaking the same theisdifcurramtgpastiagnosesroblemfabbreviataoesen

languagbehysioiaproducedincludirbgdtiopdessme@asu-studied and described by
thmedicegareurremaodyp te rement and biochemical laboratory e . §7[8T.heansualigposredtio
fullytiliaenedicalrréfneée-textresults, of abbreviation dictionaries with the
repondze dbusitheyeeadeit patiedentificestperjrad hye, possible assistance of the linguistic
transldyapghysicimmakbogh suname and healthcare insurance  analy%sien@.Chebgou getn

languanjftthsmedicap pmtovidernumber interestatgméen¥rdseEditor’
anthedicap arste® ftemysicians irthédouraRloyadbcieMedicin
camnsenlinformahiemyupposel heseemhalye asslytisifehde [7Hetatthdrtotdan®ofunior
they understand (e.g. latin-named  structure provided by EN 13606, physicians do not unders
diagnoses, ICD-10 codes, pharma- InternatCéassifiodDisreasesvordamedicapontstsitheir

ceuticals, commonly-formahtedddvgialestedésomOINC speciality
blood pressure). Therefore one of oN LP

practical usages of the information

extracmenhhoida transladion

medimesd ot othaarguage.
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Althohgdontribistd ans ithe
fieldfnatutahguggecessting
cleashypowlsetxtenaiviereviation
usesaserioproblbecauhe
meaning of individual abbreviation
depepndssontext.

The following part contains information on
ouapprotatentifiodtuoreric
valuasdermBropopeacedures
havbeeavaluadertiOmmedical

records.

4ldentificcdNiwmevatues
Theroceddide ntifigihgwm
Figuréhtirpaotthprocesising
basednptetatdjustmheset¢cond
pariseSiniaaitombedreecognize
defiséductures.

The adjustfniernhsists gspeciall
intextokezeaanT hetolezaon
procesevidsvs tdl i ott o k etros
beusednthesecomparofthe
processing.

F oax amthiee xKrevimik:14i%/90
transfotronheébllowWisifokens
(contaise€aple

Individoalketomatemplemented
asclassdesariango mmiomierface.
Wedendheskbasadsecognizers”.
Recogniuzenemormrsauibsequent
contaifemstainersganiormation
othaenderlsjdngCarreméye by thentaineSptypial GhbhrisaniMesh-Recddreigeaognize

FiglAdttly iBra afhe xprd mratA lgth m

usihlyesyepebontainers: wayCzeddentifioatrindnamsd work on top of basic containers
valuefslopde ssmeasureame n funrecognized text) and Dictionary

Date recognized. containers.

Theontacmartariecsogndadd.

Dafgecogndgbkdecognizer-ddagtdonary Weae abetoigniytie paen

ManualRecognizer. Subsequent con- ThisontaiesognCzzedmhords.insuramecmbamdloodressure
tainarsegardercdcognidaéd ThialsoontaanvsordlasEhis TheCzecpatieimtsuranaeber
whetthegontaiopsserparagods container type is created by the contatim@gatefirtimformanor
informatidatedaynonthear). IspellRecbasiebthenodifiedexandhemajorofydentifica
DataseecognfizemontaiotrsCzedbpadllictiomargnodificaticassignadasityeanvdpmontair

theypkelimitedNumber warse e d@d e nthfyordtass. validieyificiationmateove.re
abtedenpidyi emsuraruaneb e r
DelimitedNumber Medieall 85%ofrepoMiswereotbleo

The contains recognized numbers This contains recognized items of automatically identify the patient
separated by the same separator SNOMEDn#MeSHhisontaineidentificambehesases:

represented typereabgth8nomedRecognitharepoditchotontdhmpatien:
insurarucel{eontraeygulatic
Tabl. ido fokrese persrenigK nentilla: 41%/0 omealthdt@cemenoation)
ContaineBpectdCContaine8peciedCNumber| SpechedCNumber the_ecocdntalm\reldyheiat_ef
Krevni (1x) | tlak . (1x)| 145 I (1x)| 90 biriloncasesktygeamirth
or
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theatiemsuramcreb@rersonadllle metseeshilid@nicaonof

SNOMEDwa$elpwHefnding

identifioatidnh@daninvalidmeditatmsasionleythezech termisdtavideanmeameEnglist
andCzech.

formakippero).

versodvhe SH.

Thestructoaoerespohabhagod Contrimth€ zewlersiodilC D-10 Such terms are usually Latin, e.g.

pressure measurement has been

there are nearly no abreviations.

"diabemeslit(isSSNOMETzode

successdogblgni@@bfeportsSummariatarmatnpnocessed32D09imil&SNY MEDwas

Inntheas¢sblopdesswakues medicapoatgiveml ab2el he
wermotecognhzedubdlood wordeemaenthicasmarkey

presswaemowrittiembhdormmf

acceptable values of systolic blood
pressanetheaulethatalues$

systdlicpde a saireel w atyigg h e r Czech descriptors of the MeSH

helpfoidentifphggicri({e.qg.
"MmMHYNOME®R 0d25901800

tokedstechgtbkenizAtmomm.g andonmeamepharmacefubima
SBP/DBiRBeparaehyavesed wortlseaealsoinglembeasg. thétherspygmeimtediceagorts,
checlikseparaypg€'/faximalinformatilolo gdressukr45/90 Wewere not expecting success in

contawmkerrecogmnagweords).identificampihgcaube&€ zech
ThéirsenhenoxtftearcognizevkrsodNOMEDoenndxidh d

thanorrespovdlimgsdiastoliclassifizreioml aylead3 e
blopdessunenexceptcarsal
theecogmiabkdiedodorrespmndiMehavei¢ddentéfrybgnatchindewenve dysapp dinltewitate
texthun(updiveucceswovds)oth€zevobrsodCD-dblishe
withkodebwakuelshesearchingy ZIBh€zevhrsod € D -ikD
algoriahwatyrsetdfintthe xact completely translated original 1CD-10

blopdesshiutoparameaithe
ECeEesult.

6.efTm Identification
Toidenin éyd itcear v a wes e th e
SNOMERIassifispsi@mnhe
version of 2008 [9], International
classifio @dtiioea €le63:D -ilndh e
Czewlersibistribuye@alBLO],
cdbok of NLP(Qehnaoml
mediclalssifisptidmbpnthe
Czecarsodvhe JH2].

matéirandithexamtatblasot
bedourigpntirnueaarchaiag
partidtohtdfixeduskaltn.

medical terms vary according to a

language.

codebbtekaspontamietfiullike
iTmediceagonasne€zet®@D-10
extensively use abbreviations and

cas€hun&ntabpediodaracteacronymisoveentiohekidabete
(".'"Yhealgorithmladckdgeriod mellits®'metigohestdmdathple
charawidhheildc@myontent)"DMManitenussenorenaaone
InlspivbdhahbaitateidentificatabbreviBhmanodh& 440eis

byYSNOMEDENnghMehsiamby

ICbl@ewnveetpw

(loosteynsldfeedl®nonmot.ve

non-trf.a. themmeth® 0920

item(loostebynsldPeeklj.njurec
duritm§. accacndn snov.".

Ta b2 . uSn awie dnofr mbin no p cese nuiéxleprd.s

N umebr fan @ i dar e pfg

107

N umebr favo re (t ks

66 .76

Numer foecpnzedkems (MeCZ)L. 12

Avega unbe orfe

cpnzedkiapsn nssa

gE05 2

Reqgovzie d okrs / tatok 1y

1,7 %

Tab3 Te nh & msd Etne cerzie d ecspitros f oeh MbeH | asitta .

C od Engdhedritmr Occuxes
HO0176691 pesse 63
A0748 h et 62
CcC190489 hyertesmn 39
A0140 aldoran 39
Cl128067 arhhytmia 37
A01548 hea 34
Cc285@88 disase 33
A0198 neck 30
D0&808247222 83 choltewl 29
E0O3737038@50 puse 28
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Theswexampleawmdvehiile"This article describes the datoeantiss vietebgogha univer.
sometimbbreviadtdeha'hd ouworMewildontinowseon - Koaicich, Koaice, 2005

smeine to"v' Beas feeex statismiesHodssudiypossibililyl HaCoheN-K&msgpPeketz

. : _ : B I h f
medical reports themselves contain ofexatngifiomien fomCeab biagsuea{inoen rg?taggfev?;t?gégr?

extensivebefsbbreviattiensnedircegdorts. documents. Lecture Notes i

current Czech ICD-10 is practlcally Scienfccdyances in Natural Leé

unusable for the task of automatic Acknowledgement Processing Baseline metho

informaexitoadtodmee-€Caetch Thpaplkeabeemartiaulppobted disambiguation of abbreviat

mediredorts. theprojeldM 06 ColfdheMinisdfy '6a9W documb®@=s3V Springer
Heal¥hytodn®&pomGRanbyhe

[8Yu H., Hripcsak G., Friedma

6Conclusions projs¥ya2010-265513 Abbreviations to Full Forms
Currethtéysrmtheode btchakn Articles. , JoAmmexliceantiveedi
MeSH 2hatontaCrze ¢ér nog References InformAasicsciation 9 no.3,
diagnothegoubdeusefotheir [1] }darekdBni Ydravotnické [;Q?GZ%UQ/ Wegd N L
i i fii Y dokumentace a jeji nale~ito czaYaveohfildiee omencla
Identlf”medmorts' noviny 30.6_20019J Clinileams, Internatiemmi-He

Codebodks PLH o odon thsrt [2] Hammond K., Helbig S., BBRtyGYStandards Developm

. Brathwaite-Qket&deBtronic MadBicMezinarodni klasifikace
ofdiagn ossketsega n nooeu s efd r Recofidsstworthy? Observationgdy@votnickych informerdd a

sucb asticskheo d e boforkid § Copying, Pasting aaMIBuplicathi@plth Organization
N LRoubdkusetwhateabdentify Annual Symposium ProceedillglsN2ppdni iselnik laboratol
unitsnfortuMNatelgdeb@aks 269273. Ministerstvo zdravotnictvi

- - [3] PYe kova P., Zvarova J.: ThBURe[éCpsearsitayquzcer _
gggtnhemtad;kmﬁ?sr_(;?mt@dmor International Nomenclatures[dgl Medheal Pubject Headin
' infavel Shared Health Care. Migka¥sgka knihovna / United
_ Saka, O.; MRzBdbadreil, B.; PhargRrary of Medicine
Adaagh€zevkrsoddNOMED p: Gilkesenfavekds=alth [13] Unified Medical Languag
CTwouddisttmibketastedentify Informatilesehealth. European Rifkes National Library of
andlassiéyditcarlmis andifl@ate in Medical Informatics 5, 2009, 162-164
thisdkm|sth€zecbrsodheSH [4] Safran Ch., Bloomrosen MCoHdmomtond W .,
publisthyed€zedheditabrary Labkd., Markelek@w S.Detmefig. Karel Zvara
MeSiHinde)bEydMLES‘ltihereforeD'Toward a National framewocijke.lf]ctrephgf Biomedical Infc

. Secondary Use ofAenaétrh ®rat : )
itscoelsmaybemapedootéar Medical Infossceiasion Whitelﬁi’satdgvte of Computer Sci

classifispstenstENOMED JourAamlerical Medical Infornfa¢i@gdemy of Sciences of t
ICD-LOJN\Camedtith@p ped Association 14 (1):2007, 1-Republic
suchlassifispsiemk®NOMEDI5] Semecky J.. Zvarova J.: MRotderWadiemsikou v ~i 2
CTwoubdusalhstructdedisned €'ektronicky zaznam o nemot8@mQ07 Prague 8
byhélLStandeE#Rcom. kardiologii, Univerzita Karloyag'cR"®Epublic

Matematicko-fyzikalni fakulta, h.a
[6] SmataarRali J.: Spracovagiﬁé?l' K PQ[L@Zvara'CZ

lekdrskych sprav pre G ely analyzy a
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The Database of the Catalogue of Clinical Pra
Published via Internet in the Czech Language

M. Zvdlsky
'Centre of BiomeditmstindoemdtempGtErRScience
Supervibor. Angoasedy, Csc.

Summary lintroduction Republlhecyabecreabe@zech
Sintkeeinetigsublicatitownifty 1.1 Definition of Clinical paitiogepedciebdirtrsanslated
experdthorinibdielfClinicabuidelines in the Czech |latigpdgdmternaCi®@athider
pracgoedeli@Psha)ncreased.linical practice guidelin@scE@pPr&rgeare an
Durinditbe dedat@dést centunyporpamtithédecispomc®ns

théntermabecomeetthenost allevedthealthrerovidiy  Standards of health care are not
imporpamtismiedia€C PGlsue recogndeéichidfthesi@cumentgrescribiend diyativral lleghae
toohpopulafiharinormanionsthegpre Systematiewadlppe@zekdp6]Ade quetdyee attdre
an electronic form. Nowadays, statemémtshes sedaccomplidh evaluated (e.g. by a competent
approximately 107 Czech axpreopsp@icddta etsarcke cisionsupervasdhynciyseamistake
publiestho@BCPGmnthénterneserviaredutc o mhz]s as lagtas non lergesO.nay
accortigmeviexgloradivels attendphgsicdiammakelinica
sitessfiCze®xpemtedisakietiebnspitefthdiqiumbefCP Gisi decisaose|etdtbe stiniocarle .
andractievaderienicpreviouzeekRpeutblicatheyswsten Thegecidebnlgnthe as iosf
operatibimeCatalogilinicabferedésignasiocrhs medicakxisthRGlsutheglspudgée
PractGuédelhR@ocumeahs recommendation, recommended actual coafdipi@mticularirpa:
beuselyphysicaammsherfinicabrocedure, methodical instruction, iteomplexity
employeéinnirralairsdducationguideliseandandbtheshe
byadministaativeridiybealthCzeSociefgardiolusgipoth Professnemagaciedisssociats
polimpkensypatieimformintionguide(ineorduideiladoptedinth€zedhedidabociatian
thesl®cumesatis@s senittale into the Czech language) and  Evangelista Purkyn are reputable
development of clinical information recommended practice (doporu eny authorfoipsblisiCihGinthe
systeemdecisiompoystems. postiuporigimskynonyfhse Cze®epubllhagresanm boefr
Thdatabakke€ataloglldnicaltzech Medical Association of J. EE  thes®cieis&875]O nlgo mef
PractGwedelimlkasurviewhe Purkuysdsermiherapeaandardihesystemadeceddigmguments
appearaf@RGenfreaccessiblelé eshgndaaddecommendidEnormatiaeudefinindmini-
webiteg€xpenotcietipasriodicapsac{icdoporpoestypherms stratodtrhédrealthrinthgiven
guaranteed by expert societies. The usesdarteéddefimeduratdly clinicahditiee®mbl®)7The
database stores bibliographical data, Czech dxiearttueeeimt klarLzedhedi ChlambEzednental

informathowhaecenxcrydhe [3[]4]5]. ChambMinisofHealthhationa
qualitGPdhnohformatiotmeabout InstinffPeibHealdiChiuublic
existemfweboobsformmbdels1.2 Publication activity oHeslip @ificer are other potential
basedhe€&€P Gs. medical societies publishinthorai€& Pisnthe

Thaelatabasetab®s ecoralfs Documents defining health care in CzeRRpublic.
CPGs pulbys@Gedxpmert medpcalticalliairedh tiomes e a bend
societdtRecomd®ccessilale severaleDoncumerntsupremel heaesevewalsCP Gocumen
thevebinterfat@eCatalogue legitimeagyublishetheAorld publishanmgsseminatpoimtec
ClinrrelcGaédelines. HealOrganizaibaocumentsersCohGabearmrticheexpert

publishgichiternatindaltionaperiodoeddieprofessnoadica
Keyworlithserwer /widaeb, expeirtstitutianeftegeogra-socieeygogdasgzeblociety
database, dlinical practice guideline, Phicdlihyitedceptameceument@ardiobaegyndiv illuced hieer.eg .
clinical practice, evidence-based  published by individual health care ~seésRemmue Dagsican
medicinemalis@til@Guidelin@stituhimnsnlglocaphesé Therapeutic Practice for General
InterchRogedb)ctomedicineaction. PractitiSoerasByeneRmdctice
decisioppoystems

Itheollowemgel senIG/P Gwith

relevanmméaderritofifeCzech
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development of these standards.

Tab. 1. Numbers of CPGs electronically published W&l wisheaa dRrgpos p etpihe

professional medical Biccaétpesiodicedsr, gfear 2009 (shwhdiidyrsa seimfd].
societies with eight or more documents).

1.3 Catalogue of Clinical
Guidelines - the history
Societyeok i@l Rracti 47 the project
Theicomowrigublis®R Gtheir
dierefmtrmé@amouwnpublishil
Czech &&ygcofndaetology?¥enereology 36 instituairodhse u m baefrh evwre b
sitevh etrlee @ c uma ng o riend
electroeircicmsisErobleims
Czeche3gcoduNology 18 searchompparticddaunfeat
specéfinsdalation.

Namefoexpgesociety Nurmerof CP[Gs

Cech Sdygiof dodjy 24

CzechelygcofsGaentegy 14

Czech Pnegimall cPhddiologicadtgo 22
Czech elgcifgboiogy 8 Therobletihqualathkooked-u
_ _ documanitsse B eurs i figl | - heexta
Czech Deab®ociety 13 searelhginergenecaltalogue
Czech g cod piahp 18 _l\/Iany_ d_ifferent organisations and
indivicdwa#shealkthrerovider
Czechelgcior@ngy 79 professiomar epoird plstients
Czech Rmealogic@lpoc 9 special-interest associations or
pharmacewudic@d rciempublist
Czechelgcof ClBioedmistry 34 texts mentioning clinical situations,
Czech AycioreAsbaiars 10 diagnostics and treatment. These
documeragiefrobh&€ P G
Czech WaldBdyifofrettiomDiseases 19 efeoteverontrddean.
Czech eSygcfiomeEgemayDisaster Medicin 17

Speciapieeadedicattdhdkssue
Czech ey co ft ooy 9 ofCPCGxiabroategftemntair
chbgesofedconalypbidhe
CPGEhbeskinoverP Gesataloge
Czech RaglicGdciety 13 arehbatio®aidelChearingho
ithe SEL@nthdlationakrafy
GuidelingsdJnit&dngdphi
Czech Sgcofadstsiolagydnteiv€arMedecin 13 bothocuscerui:PGisntthnglisk
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funct|6h.90hem$ttr:|lﬂ:cuﬁrree documemsid smalliGt | idenftcatiohthemuswhotedeghe €&dy r
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Odnodernnmé¢brmasryictésreo a celosv tov unikatn  definovanych odborpoéawiangli tvn eatin
0 ekdvédoveddektiwmcovatermikoerlzebezy taiolbti~ik tématom jejich diserta
sinformeave djiemjmrym Hovabbecn pYevést do jinych kiadifi&amitstroap&koueské
PokudounformadeElemgmociprostYedaystéldmifiMddicalverze praci, které proay recenznim
volndawjmakladniedpokladanmuage System). Z2¥jm nejlépe Yizemibudowokonaekl010
preaémantiiokeuo p e mabiisittwgpou~itelnym obecnym klasifika nim publikop&ngskt@kvanglick
kjejiofzna®é@mantinkeropesystémermezdravotpésipwsité mverzinternetasémEsuropea
rabildasachopmostaeichnicky&8KOMED CT. Ten vznikl spojenim Journal for Biomedical Informatics
prostYzidkaeotn k rigntfoir maacu americkétsaé ®@NOMEWDytvo-(Wwwejbi.eu). Uvedeny internetovy
zaklagodmipkgwyu~diilaichYendmociamierichpathlogo) asopjiszaYazemwseznanmeu
technologii telemediciny a eZdravi. britsk&yhsté@luniam(s Read cenzovameichp akto vasoyxils ¢
Schopsygstémawvzapemozum €oded/ 3ouvissdabrmispojeninvydawadny eskéepublkdery
pYedavaaydmémanint&aopedoalkoevznilsdru~emtiernatiosahvaRiddal adyYiloslarnik
rabilita) vy~aduje pou~ivani stejného Health Terminology Standards Deve- seminj&Naktu &lerizg kladové
pojmogtekiyasifikaysittamo lopmeOmnganiaHDEODONdlemanglicko- asst&kémiesstavené
nomenkbatyury i g dajin pchaooyka vDansku. zpodklad&toranda aialior-
pro komunikaci a jeji zapis (datové ma nkdhrojo.
standalhdw)iwdejngbdjonosloViramproje&kpwe cificokyezdka mu
moynejl&magipbit~igamsitujicismanticka interoperabilita v biomedicin

norem vytvo¥enych pro naa region. azdravotsticd eiokitor skkéldoa Prof. MUtDpan Sva ina, DI
ExistwmjocifypamEWNL360®BYed-nal lékaYfakéiUnivekzatyovy Prof. RN®ma Zvarova
pokladaji vyu~iti jednozna nych v PrazgypracoakbilavaitoYi editoY
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Problematika mozkovych nadoro astroglialni Y

HBielni'koRBaIZrlaDvoYa 'kova,
'Ustav patologie, Fakultni nemocnice Ostrava
"koliteb.c. RNDPan Mazura, CSc.

Souhrn nej asvysalnatabkywan oz kovychery z p oslttng/h z mn n ataj i
Astrogtudhgswak u - piméclo r o hemisférach. Rostova povaha t chto vgenegcth®P TERG FREap 16.
derive@linalstrogYi@adpiou nadojepYevaindiltraatjepiich

tojedrmzynej asdipignostikovargpbenzpgeitmndempdeechddu 1.1 Sou asna klasifikace
tumorervovwdtsdémuskupinamalign fiaielmtskupndageo astroglialnich nadoro
nddgeemnohapekt@®azmorod&e v tai mie diagnostikovana u  Pilocy tas trio c yjttopo d W H O
Nadosmydebeaiejerorfolggickgsp Inch, kterfgpoyltake klasifiGpnztte mdntgpadoru
aleakidstoppmenciddesahenprokazadayskiymufh2]. sevyskypwWjevarch tamladyct
invazivoishtsov,olo kaliz@hib dosp lyacbznylolkalizacNSh
klinickymb herdosled&jich Stupmaligaidyferenaitat®ru astwaakostitbupdlambze ku
progresivnich Viastnosti. Roznorodost ~ ur ujepoed gradinkgejgvyz- aoptickédradledséohrani en
t chhovotyadose kvenygpem namnym indikdtorem prognézy a je  pomaldastoueiogpiaeenign
genetickitemapiob puocesudolepitstanove reibnyahitupopovalpyognospitikynVvyisto -
nddorbneénsformadeEmu asnéMekiritédode pitar egiadinguogichkémalzepozordibazick
u~ivakléasifikmcee metrogliapwitpriolifea&tinvdta &stupeHuspovdani tumoru s oblastmi hust
nadaoyzdnldteniforimy (low bun né diferenciace (v histopato- nakupe@Wdhgli&ibiillaysély
gradgeéiommillacyastmocytiomlogickeébmrazesledovanalostproteim)itibnpohaasicbaytc
diftastrocytroel)igorimii.-1vnadorok&n stupdHerenciaea)sinofRlmsehthalbakimle
(high grade glioma-lll. anaplasticky ~ pYtomnost bun nych a jadernych  jsoadeYitoomlp¥tdcelularn
astrocyltoghioblasRoanr) .en i, aypiimitoticka aktivita, angiogeneze  p nité-mikrocy stCckBslab
zdajénadepidenigimmalignia pYtomnost nekréz [1], [2]. Podle pozitivmiatioplasmasitrloyxmi
povahy je z histologického hlediska  biologpokwamyo~emetrogliabetibrasti@Yitomagsesivn
rozhodupicfeazioproliferatitvmofe ficad lit na relativn  benigni  zmn v pdbd hypinpagb cé&

nekro-tickych zm n spolu s potem  amalifarirtogbl.). akalcifiRacenmii Yseeobjevuj
bun nych d leni. Z hlediska jaderpléeomokteavaakejsou
moleknlédgenekéhsodole~ité Tab. 1. Grading astroglialmpicdgtiasaye ka nNre&.r o t ok é

typaypo twmulujdegiemetickych nyangiogemnmitduzyilocytarn
alteraleidnzypodstataytetracfraNazevmozkoveroahaaru tumprazorovabmyyhA].

nastawgaejh exchP TEAE GFR. nadoru
Druhtyum o peodidea dijregif Gz n |

KIi oshovastrocygbimblastom, '@ relatirenign neboakBow-grasieocyfkomio
imunohistochemie, molekularn -biolo- agocytom tumbyvdobdigerencpoaraiu
gickéetouytatuemorsupresoroyg . . P rostowcdvaaikovahnufiltrativi
gengmplifigagqes53ge®TEN, ! 'uzmmwgraﬁee'a“%rf{gm rostu s tendenci maligni progrese.
amplifEk@aE@ktoru astraem (s ndencingrorese) Peilu¢ p¥an deplé madho

) Nl Anamldgk makig % Iiul\ll_ltotlal':avd,iﬁugna,iatjlr(q-
l1Uvod - _ _ astraom cy om_er_ro/yaalgma édmmz, a.
Astroglidamdjyoyednz nej- Morfologicky jsou z}étene nadorove
ast jgpcimarmiccik oMyothoroiv  Glioblastom | vysee malig pOp,ulta/a)_ngstaro,cy_tlamanrmm
intrakrambéasvo Ypoidledajo obti~odliaiteddlyon kenado
v literatu¥e, vice jak 60 % pYpado rovydip.Yedr@eazaklalisto-

primarnéohommo zklejighasi- Zhistopatol hgedkighar eni |0gickedrarow l{Xitppw-grad
fikaceejeast ji hordan @@dhadpovahy tumoru rozhodujici mno~stvi ~ astrocytdaio
mezinarodmavakyctestiano-vazoprolifeaneiknoitd 2 ky ah

v eync hS vt ovu z darvtatikw o ray- mimkiferenciuagke eun nyCH\Iej astjjdibrilasniocykadyn,
niza@VHO)zhlekemznorodogldni a jademé a bun né atypie. vbuHk&onhHzkmutotiakduvito
histologického obrazu a odlianému  Z hledigkalekularn -gejeetidfehazameanygpie.
biologickreawa atly toadod i  dole~itA pYtomnost charakteristickych

do kolikpbokaliaatreglidalngeheticaftelhadejiachno~stvi.

tumoro mo~e byt kdekoliv v CNS,
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Typickzmak @fmvt&yrorimakrocysKigeobvyhmlebi-1% Progndzasevznikamozvojeohtoadoro
s mukoidnim obsahem a pYtomnost tohoto typu nadoru je apatna, kdy Propuknatiovutainpvedcha
lymfocytarniho infiltrd¥ip ol frz idodmYeésvepiohybmeei n jaké inicia ni poakozeni genu
imunohistochprmkakédorovdév meap tietlumaoro~veg/chazeanaslededalkumulujétékty
buHlexprincUAP(gliafibirilarreipovodhiagnostikahi finZhidhkteveée dhlprogneésioru.
kysely protein), S100 a vimentin. astrocytoenbano~ezniknoait
Prolifemaa nkdeirbwy k a zruijzk o u novo. Bubky ztraceji diferencia ni Uastrocytéumiogde tairnbmto
expresi. schopmnasnajifendesmi Yovainicia broidamutagenpb Jento
k nediferencovanym stadiim a nere- gemelokalizoakarrdtkéam é nk
Druhyypejregemistocysérmigulovan@&lifedgasiedkdminouchromoZddd p1lBe)fekdhoto
cytodMadorbuélkyvagjom rn byvad p¥chod do malign jai formy, gemuatWidskyétdormelgedny
v tathojneosinafytomiplaamogliobla$l®hild]. znej ast jdeiehtaipYipado
pMmaet pevaanlo |yndit&d o jedm& zniklidgtackoaldbhoto
infiltr&dsadrobnyadié jkpu Glioblagseamjvifcekventovagegun byly vaak popsany i pYpady
ulo~exaentiimbpofenpriyp zhoubnpmzkovymoreoos- zd d miutajeeedradelBrodukte
liferaktiieshodea@Yedchozpmychev kunez45a~75lety genmSBetranskriipkpbte zya
typem. spYeva~uyickytermu <@ [4]. normalpbadmigeéiknulaxpres
Zhlediskaikarozliawdypy dalaich geno. Je dole~itym tumor-
Posledypemw-graasteo cytomadoro. Primérni glioblastom byva supreso eyt ¢ s¥ep o d hld
podlleistologickédhzpemeén ast jagnikl@novbewvyskyturegubauai néhwkdbragele~ito
asty protoplasmaticky astrocytom. p¥edchozich nadorowch |ézi. Nastup ropiviun netmeBlokbpyen ny
Popula@daorowypuorh keYidka,iklinipkgbomemocjenyichly.cykladaviiuHcaesnnavryhodnoce
buHkyodrobnéharsuovalnymbruhy typ, sekundarni gliebdpmoamo apahiikéadds e dnc
jadaryizkymsahyd nal fiilam e ntpozvoln , maligni progresi z ana- opravu DNA. Jsou-li vzniklé defekty
plastyckého astrocytomu i jiného neopravigpbéu@bi3nechanist
Tvormakroaypatkoiddengeneragéanio tumou Hsod g&kyi t@e apmtdy D eflyt t ott og ewn s plau
jso chratleistkmznlkee modto grafijcsloglioblasedmgriabilnd.nadm rrexpresD GFPlatele
astrocytomu, imunohistochemicky Ize Glioblajsmetmocygtadg uHKky D erivsered wtdnc tjssrgsup 0 j 0 \s&n 'y
stanbokaGA P vykamiglstupeiHalossgriojevyvznkem difiznich astrocytomo, které
andaeinadadgevys@bunny, mohou dale progradovat do anapla-
Low-grade astrocytony jsou z prog- tvoYeeyliferencopVaommifnishickélsdrocywormeaekundarn
nostickdedipkaznpvém rnaeclemePRtyitonsmwakébrovsk@liobla$?@hia].
dobpYesegpohybmpszmiesdt buH&yelkymdayatypimkédzy
osmétyedndprognostinkkohTypickyopYitormoaisakalniPrograserocysmmrakmyaaim:l
jeprolifealktmKit@dy ¥ixpresii masivmékroalyzvidacentrustupmaligjrdtyzeapYi ztrddoL
vice ne~ 5 % populace nanddokygadouioviEkwotyipickégenRbRetinoblasge fRox)e
jeprogndmAZaohwralfYitomnomdlisadomek nepyerifeekirozynachaadlouhéaménduromo:
perivaskularniho  lymfoidniho infiltrétu N ootarrd krercihcévierozallh zomu3(13qlRB)odukgempe
a mikrocyst je znamkou pYzniv jai ahojnlimunohistochmmiké&yypadefogfoprieteenormalni

progn[d#]. jsouimeratCD 98xpres®Pe pordiemkkotriag traskpijiynch
variabilni. Prolifera ni marker Ki67 genpodilejsicaregulbar

Anaplasticky astrocytom wykazuje ji~ vykazpuoeitéexpiresYiblisnr~ n néhdolen$tejpak@53na

vysokou prolifera ni aktivitu a jeho 200[1[2,[3,[4]. tumorsupréewsnkdidi.

biologickapeawali gd &.d cre

vyskytwpeosp Iyweav, tamiYe Prom do&pay epatdieunti@eby!l Pilocyadtnd c kttemyd ra dae
umu-~skepulacezivrtqguaou gliobladtaginostijlkdvakwd relativn benigni povahu se wyviji
dekadowoGaadndglgdullyto diagn&zyrognostiklledhgpsa samostagteatidkdhbpatrat
nédoyjsou wran bwm nja ne~ wznamny v k pacienta, prolifera ni geniIFLokalikd&denalouhén
pYedctyppadbainjkomuestejn aktiniddamirrmxpr&EFRm  raménku chromozomu 17 (17gl1).
velKadnizonukjledé&ik)gwe Imi jevyawaikprolifea&tmiebvapreseProdulgtengroteieurofibrol
vyrazMitotiakéivijeavyaenaEGFR meprognbaagl 2, [3], ktefgnegativagmlatpremein

spYitomatysptiic kyicblztohoto [4]. pZT(mayznammovwbun né
typu za ind byt patrnd angiogenese komunakagmaliiBH6)][.2
(novotw@&ndargtioblastoakul.2 Genetické alterace nadoro

nebyvaji pYtomny nekrézy. Imuno- astroglialni Yady VpYipgpdimarmifekundarn

histochelmectlayn ;ewip r&4i00 Diksmmolekuladrn -bimleatgic&mygiioblagsomYiito therfee geyn o
proteanvimentermpre@BPje bylestroglitumicdentifikovadbiané.
kolis&wp.repgeliferanafkeruyadi@neticklfehatépduviseji
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Prim@indblaszoimdpioMmod uzavYm&dobskatvere lgémy
separatmwiojodmahikudyyochazinamo edgziologricktankeal) o
kpYimr@ansforvmwaycsomalignivefixa mortoBale ~atypektem
fenotyp bez mezistadii. Specifickymi prdiagnopds guavmoadbt kud,y
defekty primamiho glioblastomu jsou pWipativkalimaedo Kadebrani
delegenplémutagenBTEN, nenadotlo&mD.osledtkehes ou
ztrah@terozygoaolisimozonmbyteprovedredldadnasov
10, mutace a amplifikace genu pro naro mypaetYermtic kyomkgen
recepetpirdermaorstmof@atkdorutakzZpracomamnérkddipesnahou
(EGFRamplifid®dg2, [2],[3]. p¥dejit znehodnoceni ziskané tkan

Gempl&oduijrehibctyokldepen-azabréawmzmiikntefakto. Obrl. Histologicky obraz gl
dentnkcmddza6 anach&ena 400x, Ustav patologie, Fak
kratkrameémhuomoAdmp21l) . Molekularn -biolegiddgeni Ostrava).

SupresgeoRVEMokalizma & nwaet\t  erstvou tkaH ziskanou pY
dlouhém raménku chromozomu 10 bioptiokmsue jja kik akitera
(100923.3). Jeho funkci je blokace jibylmpracom&riagpauafinovych
bun ného gyfidPirdv porudhpko.
thbog@ujpuvaays pogsi
astrocynoracthkimalign jaihlavediiagnosmiek@pyar eni
formam. PYtomnost této mutace je astroglidumiohephistologické
spojovsnoarpiogndwéodio[y  aimunohistocheaeitk#@sio -
[, 6, [7, 18,9 [10Gepr&EGFR logickgaetpeskytmerfologicky
receptor le~ na kratkém raménku obraz nadoru (Obr. 1), imunohis-
chromoZommpl2aljénej ast jiochemigaetjedoplHapaak
amplifikovmlggemgmmarniotedilsou ébtépti@l@égnostikyomz_ Exprese markeru S:
glioblasgemamplifikaged -Vproblemesticegligdmigs®u  gjigplastomu (S100, 200x,
podobmrajelohwdifuznfiltradiejvigeu~ivamamkesriynentin, Fakultni nemocnice Ost
glioblasdomlolhkanWsoké S10protgidbR) glialfmnbrilarni
po taymplifikaspojovadmorai kKys@lhot&GRROWBraprolifera ni
progndaowg gi8],[4],[5][6],[11] . markikir6(Ob4)Markemjivove
tkdnvimendai810Protejinou
Dalai amplifikovany gen MDM2 je proteiny intermediarnich filament. V4
lokalizawadiouhegéaméndkhro- mentin se b hem wywoje exprimuje
mozom(@l2313-ent geédujevbuHkatkaneahbrydpsp lych
protgembunkeiegatiegulaceorganiemezenchynalhkabh.
apoptpegsotepihgRH6]. V nezralych glioych elementech je
p¥edchodcem glialniho fibrilarniho
VpYipaskkundaglioblastorkyseldhote{®G&kPprovnje
ktery se wyviji cestou p¥es difzni spobUGRPkoexprinvezgéalych
astrocyg@maplasaistkpcytomstrocyjiejchhdorodgcivateciobr3. Exprese prolifera nih
jsomachazmnéateto~nmu- SlO00rotpekyselyoteemtralnihov tkani glioblastomu (Ki63
tacemti chicvAdomo~asdhpHo.iperifermdhwo veytsd é mwg ak patologie.
V menal mi¥ se mohou objevovat zcela specifickym proteinem nervové
amplifigean@roEGFReceptortkamenjieliki@hpY itomoydat
delegemil 6imutage RITEN. prokaagnmeytkanfitn].
Stejnpakwprimarglitodlasjiomu,
vaak ve velké mié p¥tomna ztrata Ki67 je markrem rychlosti bun né
heterozygmdnootimoZAdpfu prolifeRecegsjedskyaaernym
[3,61. antigeepgprimowamiyahiferujich
buHkaaec@zbun nédyklu,
2Sou ap¥dstupipgnostickromazg(lz].
NadorokéHozbyvarbiopticke _ o B
vyaetYeskavkinaikeYddb ru Imunohistoahetotdkmo~Huji
pomoci k&iykpaterialbgto~Rrovesklatygizekcdmijejich oy ) ey o mppraEinu v tk
khistolo gickaéendiehdmativniderivato. glioblastAPWUQGE, Ustav pa
form(odesl@atiologidwiemo Fakultni nemocnice Ost
odb rulo~eweivihklkomorce
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Sobjevamozvojeawymhetod, skladejézésloupaWadkka,e nech a Upravach ji~ zadanych dat
hlavn  molekularn -biologickych, se sloupakpoviedjotlavyimutompodobn .
posumuoy-ndsdgnogdail@yto (napMénpYijmeyndliavyad-
nové metody jsou dalaim doplHkem cichepopsahktuadndpacientaD almio ~nagtiac oxidrkia ryecth
vdiaghosticro~Hujiziskat Vtomablejcwelhdle~pbda~kojisositatistmeké dyeryehistuj
informhtegéanénemocwinég databadzového modelu primalt#addyh geadtostriokid® dg
specifakipjfekngimanalyzovatastnestator-engedine noadvigdtohpakdata jakééma
zndmreutaaealteracgenech,hodnaotedinehodn@tramarnilpotYebapemeovat.
onichgndmea@ejighakomenie kli zame=mija&digykwpYikladu
souviseznikeamozvopamdoru.dv¥& adkyabulhcehhyitoto~no¥ souvissaoesstirogli&lmiojréy
WaetYaemhutaeitadale~itymodnaogtuimarrkihcc,ojene- asteledovatéymatefrektivnc
prognostickym faktorem, ktery je ~adoukdaciemmytd mpaimarnimrognostickych faktoro na p¥e-ivani
podstagngdhadlalaipoob hukli emohbbgrtodniésIiBroblémempacienstplioblasPamylhad
onemocma piopYipadabBajenvagkrerdosled&kom@achran stY edlobpyY evplaiciena/y u~ive
adekvi@rmytejtakdmmo~Hujdsobnidhjjetatinformaeleni Kaplan-Menertody inegko-
objevdoasmdviéeznamétace citlameliieudpou-Picknelze m nnaadobpYe+niydvyhod-
alteradalfaktktesénaozvojivtabulpooeu pitim drldjiakor ity nocovliamg-R aekteProm nno
onemocmaoH@wdilMezasto sloumaatyebloombindoepcobywa kpaciepbal&vdrnofské
pou~ivaml@ékuldrn -miefodyskiatpbvykleytétoituagitvo bkére, lokalizace nadoru v mozku,
vpatolpgthibridiekbedetyoforésda uptzoid (identificad Hen ), postoperativni  radioterapie a chemo-
amplifilka tofdPyC R olymerazaocsloapec s jedine nymi hodnotami terapmijengl5P.alasmatistick
Yet zaeakcegkvenomdnip-postupavyaujiicsieédhnohdg metodami, které se hojn wvyu~ivaji
arranwalapyd. vyoM prmdniki sbemmvedb vproblemsitceglitaumiged h i -
sloupco, ale takowéhodneégkevdrtiatets iS tdietro vt s tM am-
3. Mo~nostidemzoracovapirotavyanpao nosttabazovéwbitidgstSpearmiooadativ
ziskandyath systémavypo etynioProporo koefidilert
V prob ka~déwykumstudie tViobud stbze jsw déhwvayn tzy
dochépfodukiciommého~stviormaompcyresoutprmavidiel, 4Zav r
informhadyenutntytaiskanékterpgh laydatabraaer ~erma Problematika astroglidnich tumoro je
informa¢akymosolzemacova@ptimayni~daitabazsysShémuvelmi rozsahla a i p¥s mno-stvi
Vle’padtroinéuml’cormm~eme_[13]- Mezi tabulkami__s k o p ko & erdienitnsdiis p ©iu sottsd ze k-
zéltifome txacisepobhu jsoelakeevgtvaryispojge+, keré je poteba zodpov d t. Nejdo-
onemocgemigtabksitologacaanaleznevmealng@mtNapYiklaght jaim bodem je hledani nowych
aj.aléelikoetotonemoctyka Pacient (jako~to tabulka peoyg 0o pPethiktivakchro
konkrétobwnstoakeiskavameYijmeodinesipmeémadomd ktebgn Myznpmpvolehddnyc
spousswbnndlormageaitech.velkymdentoztgedefinowen terapeutickycle pospupblé
K evidehzkowpihformaby Sloumaidatabulkaciemtmocinevice tykd glioblastomo, kde doba
mohlyytdalepracowanyjaky relac@primakhiisloupjeeéno pye~ivdnajiatdiagnpewelmi
wstup, mohou slou~it databazové ~ hadatabulkgyadsk@nkrétninizi Z mno-stvi diagnostikovanych

systémy hodnotami velky tumor, maly tumor,  glioblasepob|BOMglioblas
drobtuyn.or tonpaimarfeictypadsmyviji
Databderiozumi ifyY esade- velmychbeepYedckbinické

finovamyuboatslou~kpopisuVesv informatedbh olpe i h histologické manifestace. Primarmni a
realnghddastrogltiomoebegt tvordatabraeji agtoju~ijedryk sekundarni glioblastomy se krom
evidepaeiesaotroglialnimi BlddSiyuctQuedynguage) rozdilmycthicdakgrofékyprese
kdpacipedtrvkenealngnda, N m zalarednbazove. TensoémairovmN Aproteanmetylaci
takzvamdutauento prvek jdagdigsagtropedvorbatabazpromotorovych oblasti. Tyto rozdily
svympecifiwkgstinosamibutytabubekdroweHo mo~Hwjl@i zapYi odLipimpimakoad io -
[1B[L14Pbvykbtmbjstojméno, manipwldatjakjpevkladdal, chemot¢tgpidVsou asiod

bydliabgnéslaj.V souvislogkualizace, mazani a wyhledavani  sezna n&ésstudiaim Ynegu-~it
sonemocnamorbeytymadoru,informata]. mutovaného EGFR receptoru jako
jehstupgHadimplezené&ace molekuléfiheldaoortevéanpii.
apod. P Yhavrhodandb tmaebiyka~dy

kroge lizvolarzva~empto~e
Prost¥edkem pro popis databdze je  jakakohiwine bmevhodwnoleny
databaroodgeNej asu~ivanynrako-bepelkriiti&kdyytohyby
modelismuela chdtab&zeséd Vbudoummhapospbotblémy
Ize p¥dstavit jako systém tabulek ~ funk noatabapezd jaiesu-
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Multiagentni architektura zalo~ena na procese
na doménu domaci pé e

B. Boadnsky
'Centrum agentnich technologii, Katedra kybernetiky, Fakulta elektrotechnic
"kolitellkac. Ing. Lenka Lhotska, Csc.

Souhrn 1Uvod jemo~pézorovamistahd ba
V yiti znalosti ve form  postupo, Systémpodporazhod¢R&S t chpaciewtomaprmstmedie
konkrétn  organiza nich proceso a z angDecis®wpp®@ntstesi) mit poztivn jai vysledky ne~ jejich
formalizovakhyebégpbru enimedicingk@sieddyéisto dlouhodwspitalijrthPetYeb
mo-eythodmeéwytvoYealiostnd denn poskytuji lékaYom oporu a nasazPiBiSy oblastimagé e
bazeystépmpodporoazhodovaminadHujéjichzhodNukilikvgldz z¢gnéma z j¢i dsthoae
(DSS)oblapiskytoxmdmaivotnstugidtvreaigoy,inoshsystémopovaRyacowmimigped aavat -
pé @robléastaypd& ipadpro spo ivdmépXedchamgpdi vujdomavéacieapypsKkyjimi
vyv®jS®hcemeu-ntltiagenproiskytaddmivpenbzvyaovarpiatYiasosteimgaetVaektiaak
pYiszdpvorozdiletormalizajeikvaleahEovnvedikesni~enipYichazeji o mo~nost ryc
chovéarmienaprocesnamisemnakladkdspo¥sul-%sp anossvynkiolegpyneznamgithacic
Vtompd isppwokua uypnmaea t chbsystélmyordpragbdmin na&elko mplikbaicase sit gona
novénultiaganthiteltpYed pYistupmgobt ~wjvilkdddpnrom podp arebloontrieljucimnolsyi
stavime jeji integraci do stavajiciho léka¥e i ostatni leny |éka¥ského takmodljedrzna zvywkvetlu
systému na podporu v rozhodovani person@kgozorojedmilo~en®oskytaxwaadméné.
(K4Caob)akampeéi e. vprap2ktesystemaztkokiynala
ZadkladetodylanalWostupné&tava)EPYi eyktepédacovalyzhledkemstribupvaadielast
dokumerktekoample xayst munapozaai~ivaugpl@ezopwilze domawé ¢imusdiohledHakat
K4aCanajejimédklajgmeden- vpYipp¥ipomiveky v(@nviikladyYislD&Etoh atovodoasto
tifikovali spole nd mista v ramci ji~  takovgyedhtédmmal &g [7]pyly vyu-~-iva@aoyelychaze jiailti-
existufiiakcioraanid&yrmwvé wvyhodnoceny jako nejvice pYnosné. agentmiXistiulpd Ploggojmem
architektury. Ty dale poslou-ily jako  ZnalosDiSSypickychazegi- multiagepsnégmzumisyetém
wchozi body pro wylepaeni modelu  ka'Y s kiyogto ru( rempg[9] které kdekupiimaelige muntioccrhomn |
K4 Camoehledreanovaow ltiagenproipisiojdorupeséppgiagndéz@gerstpoleimteragijeecrht ji
architekauruemorwcesech. anebo postup 1€ by konkrétnich ~ dosdhnout p¥dem definované cile.
Analypodvraeéljamo ~ntaktovétmnemocdamnialexjistujDSsh Choviachagerbtowspecifikov
integradeakgejpYimo arosfl-9padovnvyplyvéprgejich pomodézakladmode(d)ist
minimumnygohwnod&4Carelsp améu-eniutrpdninte graceeaktivni agenti, kte¥ na zaklad
diky dostate n obecnému navrhu vdané&rma i el ,opuo u ~ i \cdonry  p¥eddefinovanych pravidel reaguji na
miuigeniachekuyzdoaéna znamenwizposlokéahpoadmin-podn ty @X)o Livaage¢icti,skte
proces®alzaklaihtegrhgka kdmomezeRimjenutnéhge budujasmmoiderostapddinaneé
identifikovana okam~ita vylepaeni kronmobecny&khaYskgpbru ermiudieiake a (3)hybdnmodge
podporujici lidského expepYavpivd nj@llocbt@ri®SiSohled-kombinpYiedctoaiodeTyto
sesystémjarkdmo~nastliaihoHovaak@érganipaostivdpném zaklachoidellyovamgie nmohou
rozai¥yestiéknC awvaeakladto za¥zeni. Tyo znalosti zachycujici byt implementovany jak s vyu~itim
integrace. medicinské postupy pak mohou byt standardnich programovacich jazyko,
Integraoktiagantmitemktorg syt mmpout prokotmlaujaph napY Java, tak s vyu-itim speciali-
bypYinoipr&tavagysitépry navrhimulaebpnakontrolov&evanych agentnich programovacich

podpworazhodadékys@tevYoyejichdr~opaaxi. jazykakmwaplkazzjikeC,ONRAD
nowéo~npato~manéultiagentnim [171ebo kteve rizizykRA[18].
pYistupu. Jednoablamteddickdwasaze nNedostatkem t chto programovacich

DS®o~eymimoYdXrinopmé,jazykezejmemeamo~edsktivn
Kioa sba: mutgenisgémn, oblademaxd ¢HQ@ angH.ome namodelovat situace kooperace a
multiagentni  architektury, organiza ni care) [10], [11]. Zvyaujici se po et koordinalwleygesake dowlaldtn i
procebyrmalizoéha¥dkpo- chronic&kmocnstaraparcienteilalearoveiHepole pré&tere
ru enddravgtéiedomagé e, mazanadseekzvgedh ndokyna je&koopenadea.
K4Care nep\éetr~itou dlouhodobou 1€ bu pod

dohledaemavosmietiaNsidc
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Nadruhetramuganizaraedesy?2. Multiagentni archite Kibgahgji doporu ené a odbornymi
alekaok@éorujseondst@lo~enyalo~end na procesech KPeseA e @osyupkca
na nutnosti kooperace z( astn nych Tatesekgev novédpmpipuocesoPrincppydiagnostikubane-
aktéro, pY em~ poskytuji i pot¥ebné voblagtiravotriejigehzd lenmocn Wisou ashebmajpou-
informanasledmgsatdminkaghnasledarchite IPtnonwelte ra ~vana léka¥ké doporu eni  asto
provededhotlivigatihamYed spninuimo~HupcoPatpojmemtextoypouolktejéprdékaY sk
opera zémrokiemutnmrovestyrocreszumsmleveaktiigitigvo, SPeciapsitno Zealautséraje
pYislugaatyemtieja utnisty rozhodaldakétawemzd lujicithatlkatoextowadobamplip¥ci
drukybavepobdV)pYedchozicdkvenan kolplaralelnéslp, Pot¥b rychlé konzultace b hem
praciesmerovytvaoilgposobsynchroniza nich stavo. Ptbaekgeapigprasaapnoychle
modelootéonviageé nkbergkovoumedicioyd lujeade Z akladnzorienteeaedzm nagkiydani
koopepadpo[fliJ2ONa@YistuRypy organizaroéesprocesynoveariadhdporuNeantextov:
jezalo~marozaiY emrowte s e ¢ Bouvisejici s 16 bou (resp. lékavska podoba je naprosto nevhodna pro
pomolcu'erybdﬁrmalizmjreaﬂest'uoporg_en,' po ita ové zpracovani, nebo jako
opostupKMgbjizAklasd/tvaYime v domostni z&klad pro systémy pro
agensystépeyichpecifocha- Organize mdessoblasdiravotnd0dpeorazhoddvréd.e | kast
nizadevolpjacosptocessy p¢ g¢sopodobpréocesommymVyzZzkuwoblamedicinsfloémati
smyslu kontroly jejich névrhu, jejich zjinyotdv tNikopikaciapd)e VvV novapraviormalilZ&kaiYsky

simulp¥ép&kbmtjeiehekuce23) se v nuje zkoumani mo-nosti doporu eni do elektronické podoby,
vpraxidovod¥ e hle druastm e gplikace procesniho modelovani i pYi emyhoyvinutioopikocesni
vtétpratutarchite&izwral ovapoy<vani tzv. workflow management jazylpaotakovbaur mati@napyY
jakbroMA. systémmblastiravotriahwijejazyRROfofthahsbfdSiebo

shoda, ~e (sp ané nasazeni tchto  GLI[R26apjejipbmde&zachyti
ArchiteRromoAlpovodmavr- technik a systémo mo~e pZvalest szt toxoyygle glepgru eni do
~ensohledravaeobexae~itikaglitu poskytované pé e, sni~it as strukturehekrneomodiody
atedyobecrspecifptcaciesnilphtyebogpitalpazieathiky
formali€mengtpraceproto tonsnicet kmaklady Obaytbypproceso~emreimat
ukadzrad~aglikarceh it ekito MyA spoleanbamudiytastoup&ny
pomaoizaideantiitektavajiciD@kavydkporujsoidelaiobu tvortbazenalosostup®SS.

systému pro podporu doméci pé e, sou astécestandardidaacesk¥ dalaastietsekcpYedstavi
K4aCdaddkdsepraklad@mstupop¢ alzg¢echapjakjedeamiliyomultiagaenttmitektajégt mito

vyu~foamaliSDAL1IDora%i mediczialp~eabdalostech. znalogommalizopamyne c-
tonkladema&integrmaavarch- néhmprocespadhypkahompraco-
itektdisy stédmC ajefliopad vaCelkoahleahrchitejleharu
zm ny v modelech a nové vlastnosti takto Obréazku

vylepaeného systému. PYsp vek je
organizbivatmposob¥masle-
dujisékpiYeswysv tlpmpem
procesmedicin&loéie ptat,é
naslegojpmeveérchitekitaMWA,
ktesdbrocaokapreacoVdalai
sekp¥Yedstayisn&m Capeni
pakasle dejlevenovampojeni
architeRtoMibsystéldaCare.
Zdorazn-setopapojelomijako
potvrzemlikovatebraatdchi-
tektuRyo MMAkonkrétayistému,
pY enr~ popiaeme zejména benefity
plynoatétimtegre¥p¥edposledni
sekmastimove@o~ndkseitédto
integracekytayposledakci
poskyts&dmnerjde.ir

Obrl. Schéma multiagentni architektury zalo~e
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2.Agent prostYedi (Envirn&gendl|ER oAgent) V pYpad , ~e jsou vaechny nutné
Agent) AgembiliRAeprezevatepbecngodmislpyn, eyah 89A exekuc
Mutli-ageysttréiemgimulaseu roledanémostYeadchénkayYekrokiedyapsYmubskdiwiypo et
v~dwzta~&ny itéprostWedi,sestayd QileRyenajjhodnéhmeba inpatYiroeéhodmaugod)
kteréamemtperdjProMaAchi- exeku migentBAPprorykonaniusp angon peRApovirars|at
tekty¥t@tprostYepiezentovdané aktivity na ~adost pYsluaného vysledek agentovi prost¥edi (pomoci
specializagamytd¥mavishestiProceshdgbdbaigepspazd ji)jednoduchého protokolu ~adosti) a
tonmmgakkrovreitadhcesysstémDovodpniktejgvhodm&s az e ninformovat vastniho nasledovnika o
pou~imattento agenézentovpecifialgeohoprezentrnojlieidlsp ankkom¢pompednoduch:
virtudlnif{toznamemdceléhojefaktevtypickrdacovtriuktuYiaformapndéhokolu).
nemocni niho odd leni po polo—ky zam stnasajejichlaavzajem
vdatabaAaZinapexiespoble hierarchspby cap¥kretaY Ratarchiterkduieno~tdojasn
stavajobijmknapy~Ka Gebo isestjaoob zarovieldm stnanpozastavit provad ni patY né aktivity
EE@Yistilmheratygshéalkgd.).kyn mRyotlbdyRAobdr—-ddostapromitiutiicshsledépoostY e
JevaarlozpiYpirasdatiktesee o0 astadana&ktivditprocesnimmahrazjedinodweku nigenta
tykaji zdravotnino zéznamu paciento agenta, whledavd mezi exeku nimi druhym, koordinaci vice exeku nich
a osamm pbeo-km. Poo,j& je agernppomizcdontragirototkolageniepovishnépadminky
uvedemsachémathbkudekazano(CNRykteMajutrola)etyrole,
pozd ji, je vhodné odd lit simula ni kterjisou kontedtawnBierarchiz. Bgent Procesniho Zazn
askutedmdayaageptostjeedivaeobecn jai. (Process DApgeattgr
schoptgnddajrmiskatispecia- Posledgénpevyhragomocny
lizovaného agenta (Patiemt (Nmd |t ke Redrmioaldivitu mo~e agentlketertdormalizpneaesy
Agent). sou apnoveskoEiljepotYebnyazakl&kderwghva¥tiaagienty
jenedeRAautonounrnvit 2@ anasledmdpowiaaazifkajic
2.ExekuagéExecuAigpemt) zakladtermiradvid¥l, enmt-zi set chtproce(akmap¥Ystupn
Exeku ni agenti (EA) v architektu¥ pYed@ravaktiviaméphmavidlaobjekpyYedchadodJdednse
reprez&otujiéitchié® k aresstry Vybtakovehtozesr~dyomeénov o zednoduseni vastni implementace
paciendglazam stn&he¥d zavisgY,jpadavisakonkrétnishistépostaveraé@norchitektt
podileji na vykonu formalizovanych rolicap®ojtedmagenkiery al¢evhodmgozormstalaichn
procefictcagentyu~ivaaiktivndydejdaeeinanpo dNav RcAsou agenti jsou si v dom a uva~uji o
mdécloamn formuheach&kgh odpov dmanalezedihrazy procesakakovych.
pravideedeemazaklagrocesnVit zn&WMopYipadieno asn
specifikace automaticky generovat pozastiamiaosad ang&ktiitapyY 3K4Care
(vpubliK@®isouvededgtailylekg¥zavolbmkutniptiipadCilemojekdCdlbyhoytvoYer
danéahlcgoriﬂ(raw)&ﬁna)Yedemamobeglnahra\md(nuéilmrﬁosti).irrp|ementace a ov ¥ni zdravotnino
definovanou sadu pravidel, pomoci modedastavem&édnmalospeoh
kteryjelschopelmiztakladhnlie 2.RroceasgméfiRrocAgent) asistenci pacientom v doméaci pé i.
vdaneprostYedpodpovihda Procesge(Rjevytvopr@a~dy Znalosti o postupech jsol
zaslapéainyformgpaptraostYedkirokprocesfoimmaligmdyro pomdékaYskgpbru kaeisie
onutnyxrh nastavapodNa- ka~dyaaktiviozhodmoztd, |leni{ kontextu tohoto projektu nazyvaji
sledprhka~doktiwidut,emo~e isynchronkPapeziddpov zbny formani interven ni plany (FIP). Na
tenage(ete dkyonkr@soikaerou korekini exekuci daného kroku. Na  druhstwapugpachyspetificky
reprezentyugeypogeaty,tvoY erea dku kontrolue zda jsou spin ny podmipmetka~dpaciemYadste
jedndalgiravidyaomohouyt vstupoadmipripyhapamicesu: wije projekt K4dCare tzv. individualni
vprob puacseprocesktivovanydgYedc®azisp askon il(intervemlaryl Phte s ojjgk
(val’pacbjemo~niéncathivitu(at@yzaPAoupepm;lanu medicins kéotatkllokapmavidl
uskute nit) nebo deaktivoviamyraPnivad , asocighdraktaraskRapciente
~eproved'éna.'ktivriEy?al'ktu'élln,_zda vaechny hodnoty na objektech
mo-~néktivaicdeaktipaovadi potYelkkpyohe demktrmksou Znalosbotypepbstuted)ak
agent role (bude popsan pozd ji). sprav(idsepomoaoeidnoduch dpyiduanich tak i formalnich inter-
Vyhodohosygstéjpetakteto, protopbdgemprastYedi) ven npdhnejelsystékdCare
kter@onkrativitudexeku ni-zdazxista»@ékua 6oy TEPrezenponadal malBsDoA
agemptrovaddyisajehauto- 9 ¢ [21Jedséprocgsarzipbsahuji
nonhmralbdtuia jdloproi&h
kaktivovampmitam.

potY@bprovedemdio KA o W\ yanminolbgickenEnty
pou |®E§IFproto|90deY|sIuans av(2)ozhodm(@hkc&tavy
agemowtepyyiistéiteoktivit ). popisuyipustaéacienedo
vyznaminéadan&mntegxtap Y
zvyakngvhdak).
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Rozhodnuti  reprezentuji  terminologii, Lidskyp adtslesimogd dltepravi Dalai mo~nosti rozai¥ni a z nich
kterspeciapicuéipagbzliaentiutmno~plarnakabwydpovidalyplyvajici nové vlastnosti systému

n kolika nasledujicich postupo (napY aktualpomYebayslegprngnpe diskutwjednsée dugkei.
dYivpjablémydcmmhpazliaiulo~jgkindividurd&lariveml an
nasledkijokiyokjdopravdivédanéhacieTetapldnd YiYazedéRrostYedi
Termiagcdopisi@jday kkid,ck éonkrétni aktéry, kieY se budou na VitomtoYisp v&aam Y ujreane
nebo opera ni akce, které mohou provad ni tohoto plansse pord ulldta qedtolizot f o K € a(nei z
provadkitéxohledw systémupojejioidsouhlayshddrkdly ObhR2)NejdYSiepeozam Yhme
(napl~ibietablokaybymbaei zobrapéjioBobndohtal®&dlo. unifikstdivafuaikciossbitém L
slanyidlopmove keavarialyzyjsou vygenerovany SDA* exeku nim K4CasrerchitelPtuodRNopojer
apodNgpozoidypickywolcesniamechanisgedémlado~ené&P o s Udaji ve zdravotnich zaznamech
jazyld Atemsipecifictmpo Pracoproillksp anénkondamé pacienta a doporu enymi postupy
nenpuaktéaljsousystéfimxnn  Glohyplngystepwisluairsda v acheklYePoM rpeeho aé
ur ekeka~d&cRozliaugemev dokumeagkajsetdanaktivitypomé&oimuniidtseluaggaqjeo,

skupiny - ~adatelé a vykonavatelé. avygenermanjovékohazaklad vsystékaCarealizopdmmoci
VprvekupisotiaktéktieMaji specifMtbRR e datoabstraknatiyp ALTa.pos-
opravaadartove damdk cee kytupezhrdapn&Pdan@pplicati
druhskupijsotiaktékitiemiaji 4. Integrace architektumPyogrRmoliMesace) pro ziskani dat

opravhkjejiipnovedemaixi. do systému K4Care pacienfjejiel@znamabdopo-

Vtéteekpiopiaenybepast@i ru efirmalizpom®aiA*.
Formelizovane znalosti postupo jsou v ajicriloal sust éklC dnéegrac
nejprve vyu~vany lidskym expertem architektokpejd¥aaem YimE YesdgemprostYreusiystale
(lékm&iwanadaNMéhdravotniRatechnid&tailyplyvaijteto PYitoprem aswieladdaktera
zaYzeni). V pYpad , ~e pacient integrpadhudrasledodatrh nemai perzistentini charakter (napY
prostYedswystefouaopdskyt-novymb~nhksergkmodifikovahpemimulade)tvaAlrovn ~
nuti slu~by, tym specialisto nejprve systémo~goskytnoaeléekci Neumo-oHdpjev nddildiot ano
identifilkwigé&lapdy iznmRo~inWnas|edupermlepod ~liviedeny iednotpiol®~kykumendopo-
m0~n@ﬂmeCﬁ|athKm@arezév ru p¥edchozi sekce a integraci ru emirotob & pecializogveanrti
nasledmoskytdovestudonémaln pydemgsv tlowamtoontextul@@tpoeshozaam a agh
intervem arf I Rjtes@danychpovodjemYimbditedplhogi Pacientavavotndihoamu)si
znalosdhdatykat. névr|Hpid3kmerdéWtegrachyWWysleQMQMiag&MmtIML

architeRtoMiAsystéCare vytvoYeni.

Ohr2. Schéma systému K4Care prezentovana v [13].
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4 Exekuagénti tytrolsdru~ckeakupakeovalua npotYebpetupoidnaty asnyn
ExekuagéfEiMrchiteRtoMA jednoikalmdskytopatllrdto libovolmgdnotatakeiktyo mu
konceptadproviadpgntokiéro jsoRArytvoYermbdia~dotuchto analyzmwatdpalpbstupedno-
v systému K4Care (Actor Agents) - skupapYislhaesarchicklaturtivych FIP V nasledujici sekci tuto
reprezeaontupinkréittii~ivatelmerolejmiybudoWeavde/ice myaleh&iwzaiYime.
systéktayikonakaeroplnouaktivitaélesxistpugdobhné&rarchie

shodwaakgenmnakténousim t (napddutikiepéovadsumi NakomeomdcNProtokl@elleguj

komunilkoagpantyliRAQum t provihdasreistappd.). PAprobhéyth aktémasociova
autonomeagovadjipbh~adavky agembdfRAQ prpoivodmidvuhu
Takovéakpeysou asmé&mrhu4 . BProceasménti varchiteRto¥mu KA K4Care

systéC gprestawerhdada JedenocesgdR)jevytvopr®n dodr~beape nogtavmatedy
lids&képovwaihle d#teomtugsou ka~adyavozhodmahdktinwieu notifikpovazgagenaktékaoeYi
titagemkitépoerzistenystémuvyrdaghdpouen¢hFP foma- majdpravnpndvatdutakcpro
pYitompejighnkciomaditlayt lizovamypchoSDATaképokud paciermptrakteréjecmktualhP
pom rjednodwdepatarkdby u~ivateRytvodké&olpyka~dy vytvaYNae@d kladdpovadgiento
dokazelygovalliclpoziadavkynichevytvo¥ivPA.Kolektivmikténmo~BAvratPA nejlepail
vpodoBNProtokoioializovankokhandakladnd mimdpovid&andidata, ale také mo~eme tuto
agentyAR#fonomni odpov jead+mreéngdntosystékhdCare funkcionalitu modifikovat a RA wréti
postavease znaaktuapryYid - SDAxeku mimuhanidyrhodys&aaysemamkaddaod a vpr
leny@gkot@anémkitéroabj@eho oprottidavajimiodgboviditelnpYenexiprtovi.
aktuadostupGposkijghapYikladpivkal v d&sénén ationa&ckém
speciakdbdahodoimeaYizenspojeni FIP ktery mo~e navrhnout 5Mo~n¢lepadnikuse
jehagebym ImitutonformaaciexperzakiadadiiahinalnlilPo VpYedchekidsmegopsialtegrac
automlygamitinjeiha asma kteromn/omasledaprapddle architeRtoMiAsystéaCare

navrhovahtiohtdatikonceptylastahalaskiuaenosti. kterfiotYeboemhanim Pplo et
formalSdhmypiolbysahajsové konceptuzmnawdanymnbdelecl
informace (napY asovy interval i Dikyomu,evaechatyarakterisKikyovghodakovétegraaak

periodvgigkydikye mumohou kroko formalizovanych pomoci SDA* spo iwatevYheniym ~n @s bi

poskytovat agenti aktéro mnohem vyu~ivajgisomordzsabhdo- systé&kmCakeerjgodikgrchi-
sofistikovampgaidavisloati logickézeno~empetonformaceektiPYeMAadmiioveditedné
vaeghlanovaaktivitag¥idruvyupfitaste aotomapimaeceisudruhsuramyvy~adovadgiYe
~enytlhPpYi emefindheohou spoeni w-~adanych FP. Ekvivalence znaloatkdtivipddiporoviamyol
spole n  fungovat jako rozvrhovaci n kolikrmkwode3D Amo~eyt systémem.

algoritumus~ Hludickémpertovarove cdeoma@ciis|u®hltdsyi

jednoduaai  rozhodnuti pY vytva¥eni porovaapiciovanmilyntaxt Kli ovfaktorjemyu~simulac
nového IIP (vice je tato alternativa vstupni podhviipkydsouteasivaeplostipbetworbgvéh®
analyzowmams e dugkei). vdinalhlifmo bgumisjiemeden VyhodgstédmC geeobaypy
PA, ktery wu~iva sjednoceni vaech procepokékaYdkporu terki,
4 .Bgembili vstupavgistupidafeapg¥evniiorganipaoxcigsgformalizov

Ostattyngeygerptre zentoanaféi- vyaetYeomdkytprovedpooze pomasdejn¢hny8d Ak sotak
tektiPYeMAmaNMimduernatiyadnouosaechmoy~adovaiod - vnimany a je s nim nakladano na
vsystémdCarmeprotmusdyt mace). Myalenka poloautomatického ekvival@movidakylokazanc
vyo&mn, piYem v daab s&cd s pj@&n id otsupylt FIPneinno& vpYedchokizaklasimiulpee
popiaeme jejich integraci(dakdapandipre Jakvd¥addie schopmaskytrzédkiadmiezen
agembi(iRAdalenproceaméntinavvhompd ispsekam Yruge a nawhy, jejich~ vizualizace mo-e
(R)Nemusyivsystépreuziste ntspojovani jednotlivych kroko postupo experiemagnamyiavhav ého
pYtomni a mohou byt wtvo¥eni pY pomogiedn@wdononagiechto.| | P
vytvaYeni npvehdahkého paleierdlal achyiale mioa-teyt ale
nzaklag~adadhggdru FeIP). wlepaena pomoci zakladni simulace PYedpokltaddjamep systémi
(budeysv tlpaopd yiB)eadtev- KaCare budou obsa~eny doplHijici
Agendi(iRAonceptusystémuYenypodstugoarchiteRtoMA informZaprvéozaiYsitagajic
K4Caodpovitdapjoarkté Por.oto umo-Hie). Jednotlivi PA takto umi ontologicky systém o dalai asové
vytvo RiApe& a~dmoaislednpliciidentifikoYatiterédrohbyt informjakedhadoda&hkavani
paen, rany & hawnissta exekuowv@jemzavisloapto Yadijednotlakygcastpecifikaskeupt
vedol&kavcigplmadcowreiktra,viednotlFujadkakez avishestipomoi assoéfmke(vz[D]po
lékaY specialista, operator sociélniho splndeilavshupmpiccdmiPekl. detailpojaiichftonkci).
pracovpaskytorve ¥le pré-i¢ € pojmem zakladni simulace myslime
aostathdystélaC gsmmavic simul&diysePA snawiyplHovat
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E. Feltlova etrakaon¥Drikice ndhrady temporomandibularniho kloupu pYed

I

3D-CT rekonstrukce nahrady temporomandibul;
pYed a po terapil

E. FeltlowvostdldwaKaabarov&nPHliHAkoNVAHuUbA BkNedoma

'D tsk& stomatologicka klinika FN Motol, 2.LF UK v Praze

’‘0dd leni numeriky katddrkuhtatamakokwanych v d Z U v Plzni, PlzeH
"kolitelkeaof. Md&jana Dostdlovéa, DrSc., MBA

Souhrn acystk®dlmnobkporuehistnihmandibullémonilswojemhrnuji
Vdneadhdbmodepmikrekbio klouadsouvisegitcukinorreoyt Ydkliniclpyobbéktepéostihu
medicimél+jéé peochdpitkci diagnostikovano Klinicky na zaklad ~vykaci svalstvo, elistni kloub a
temporomandkbol@imidkiy anmnzya fyiklphiovya¥nije souvissffaktlyporudisyu
pomaoibrazowaati@d.racovamnoho poruch TMK, které mo-eme doprovaggmyptombolestry
ziskangapomombdermicdh diagnosfikoaakladbrazovakdcichoshaleMKY pohybhbo
gracwyt¥@ovwohlrealekonstrukethnpk@ésnauagnanueni v klidabolesbuviseijtiwcrigyct
TMKdalesnkdediagnostack oozsahu posti~eni. Zobrazeni tvrdych amkky cthaMe dialpNiz n agkajit
terapeufickaobraddhfsou amkkycdhandlistrkilloaibore omezenévinérbiochy!lodalmii
kdisporzai&obrazomatédy bydou~nieg@nbébuplanowdai, eliszvukdeaomeaémgylelstavy
Memni patzaklamdiginimkyap také&bodnodeaniuholeblyé [2]lncidemaeuchM K doslpg
Ortopantomogram, tomogramy TMK), populj@éil2%apYbli~indeseti
ultrasonografie, MRI, spirdini a 3D- Kli ova slova: stomatologie, maxilo- milidlmdi USA3JUvtainyghto
poitaavomogre&akladhto faci&lmiirusgietonalmiddeK, paciento je dostate na konzervativni
metoldesnimpbo~aaonéiseky 3D-CMagnetiekdnanempo terapil@pacighdposti¥én

elistrkilboabraznycbovinazd romanditklidani dosatplokibejasitadjachiru
ziskamnytty t¥imodEM K e3 D ) rgic_ké terap_ie nez_bytné. Nej ast jf';u’
rekonstrukci. To pYnaai zkvalitn ni 1Uvod etiol mgije & via+ @ho r ut N Ke

diagnostpchkébdilematudie eliskibulf MKdparosko~enystapolrazosteoartaozatid.
je ukadzka vyu~iti zobnazoklowkthtyésipochegpYpojemini ankylodagpatktkabrmisorpce
sledopaniebhkeytroku. eliks$p ankioowsDiblal o ugorya ¢ u j jautoimunitni onemocn ni (napY rev-

V tétestudiezabywedamalyzo jakoeleakakphivaujednohomatiniartidapsmrdtikaartida
matematického a po ita ového 3D  kloubuHydunkdiuhéhoubu.lupussklerodejigaesyndrom
modeTMKU paciengkeduje meVK se sklada ze dvou kostnich ~ ankylosikdkmdy4Me)niejmén
lé ebny plan krok za krokem od komponeonndyandibaflaesa zat ~ujici chirurgické oaet¥eni pat¥
konzervhdiapdleirurgeolkdieglenoidelpgnkbogKiondyd Vvio-~ailioplastimlpyadhkiaere
TMK, a~ k procesu hojeni. 3D-CT  elipsovity tvar s mediolaterdinim  magiai k all e p afeimiko sit M Y
modelace ndm umo~Hije sledovat pomren2Omm anteroposteribghasmhpémko Zeva vyrazner
jednotlivé faze 1é by u pacientky pomremlOmmPodélmsypobou omezeni funkce je nutny chirurgicky
sradikud§smbal reflisti. kondgVirahidls5a~1 60K loubnizakok, kdy je elistni Koub (TMK)
Zpracovanim matematického a po i- povr'pdpokrwazivoo/mnupavkomthazkdacmubmihradSJuJbtotéI
taovétmod MK B D-@ifodelumishyalintriupgvleyéobvyklenahrgeapYpadkdyahrazuje
TMK analyzuijeme stav kioubu p¥ed pYtomwsy novi&llmimbazivovakondyl éobilsiti heessal tempo
chirurgiakyokamkapavedenchrpakgeodmjaipriddegne pokbwyhahranénysiednalc
subtotdini nahrady TMK. Modelace rativemmarmmdepedgeneia byseiototahdihrgddddneani
zbawn¢ sabit shoaminhag viastnobdiituwasBiMK je jeHd modemni pokrok v biomedicin
TMK. disk (discus articularis), ktery ma ~ umolrjdéppochofuinkieempo
Matematiokiéloammitematickkonktéwaaivypij@rostoezi ronaduanfhiokdébu(™MK a to
simulm&ieraalyalin ebMito~e kondydeieiliafossteumporaligomaoibrazovweeti@pracova
bytyu~ipdanovawoiokeémibniDikspeit&mua komkioandu zZiskamfagplomaocdéderpiolyra
ndhradystudieokapupktickélo~enskejehbunkpedevaimmvytYaovyohledrekonstru
vyu3iDFGiimpterapMilP.alai jakblumieakenyaima o¥ s. TMK, dale zlepauje diagnostickou
aplikace matematického modelovani ~ Funkkkoupasymetradkaérmo aterapeutadkoabraZérjéou
elisb-édytyu~kzobrazeni nizagehgbmoltjkousawiykanikdispoacéobrazmedoidy
poortognapgaf&hiodnoweiviu amluvendzliaujé&miglohyb

okluzrilethazati~€Mikstejn depreskgvadctelndlispiropulze

jakk hodnooemadorosyaln a lateropulze [1]. Porucha temporo-
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Me i paitzaklamdtgin i myap
Ortopantomogram, tomogramy TMK),
ultrasonografie, MRI, spirdini a 3D-
poitovaomogrdfdaeklaadhto
metoldesnimpbo~adwméiseky
elistkilmabrznycbovinazé
ziskanyeotly t¥Yno dEM Ke3 D
rekonstrukci. To pYnaai zkvalitn ni
diagnostigrhoctepSyCilemaali
studjieukdzkgu~zbibrazovacich
metogf sledov@adiendt kg m
lroku.

2Kazuistika

75 etpaciemtkladeslanamaali
klinikestomatochvruwergkgch
Bdjoch porasaha sespra
dikul&wyrsitdaolndlistprawod
rokROO@pakovaa¥tnay so-u
kronmséomatochianriguc@eaoi
intraopadivdanékalNt-dyly
obti~e doprovézeny otokem a kon-
trakturtep@zitiemgon adns
teraPivykosabjeviujpestézie
prapv®lovdoynihd aok2009
sevyamopsagmédiokjeidykem
jeattYkraaCTnalebybatrny
rozsahygtidkyamrestruwuieoi
mandibulyvvipoasmmh kloubniho
vp ~lk (v. sabélb)a~pollel
ma iyl PY arbwmtimvaeéni
patraaymedbiejeepraveub
zygomakirakdnlouhhdvirdéK
[.drehmaonairéastiolnduytina
Usthépatologic&beB®ezzuby
horrmiblowkdolniab|oukaro
dontizkbB3/34344Chrspnovan
snimatelnymi protetickymi  ndhradam.
Hypostézie n.V3.l.dx.. Kvoli vyrazné
detkc rans madluhea sgim
fkanmuostbaikankadh a
medohetah jepaénla oheaea
rizik@mtol o dfirakd pmp ttoy | a
navr~le@basubtorédhiadMK
l.dxO Hlr,2,3).

VervkeOOoklidoélkanestézii
(NTbylarovedexstir pycsdy
mandibuly vpravo, parcialini resekce
mandibpeyuaekomtintilte
mandibexprtik Plaggeovedena
rekonstrukce TMK I.dx. subtotélni
nahradoNl-LAGKbraayerial
odesiahistologyaked ijeho~
vyleak p otrid d iganadu r aik A i
cysty
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Obrl1.-@GDsnimek s rozsédhlou cystou v ramus mar

Obr2.-3DBnimek zdmMaKélhsin.

Obr3. Obzsah¥gstykpnem
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Vpobhuhospitalgaacertkiaa
tnaATBcelkarl dnfAugmentin),
antiedemhodtzikbteDagaimed)
aanalgéMbypNorvaldginpo
vykopacienzdkiaméd rehabilitaci
otvirani Ust 10min & lhod pomoci

d¥ev nych apatli. 7.den po vykonu
propuwatdodomacoladtvani
ndéepaau¢ RIB (®r4) Po
propuat ni nasledovaly 3 kontroly
v3-tydenntehvakdgpmcientka
vdobkéndieeivibentmkrany
zhojertyirdstiostuplrepauje.
Dng32201l@rove ckeomarGlini
Nympiaciebeabtibédeformace
obli gje, parestézii n.V3.dx. neguje,
otvir@smia8 0 mne|ig¥o tv ir@sti
neuchyluje. Pacientka na subtotalni
nahra@MHK.d»yp.sychiicfgyzicky
doBadaptotdhasmdzeda
dispenzarikg@b-Qiizualizaci
mohdgdhirurgéoadédukonana
minimu®odstupjemn ook u
udava pacientka minimalni obti~e
(OBrp)

3Metody
Datmaciemtpracoyfihtaovani,
ogczaam, spémn, zpaoai 19-
surfacegistroaaomibrazeaa
pomoci s&fTvd&RregAdpry byl
vyvinmuaZ adpadské@niverzat
podpdrylti Alpplic&rimmework
(MAKFY]cojezobrazosnestié m
zalo~eaAT K8 pletakrfadalaich
specializodatmp@aitsmima
bude wyu~it k sledovéni paciento

s anom&liirofaciahhd slyito
sime jPuzho-aynaopemoé
tomogira¥yumitio2¥@amnéhaD
paprs&lou~ikiuhreniokalizace.
TotpekombinmBdpaprskKaho.
technaahrndigtpveéenimani,
kdy je wyu~ita kombinace paprsku
alokat@rate kstesrynchronizovan
p o hy bkuojlespna c i e nht bapkyt e &
peviiixovdnarakyen@azyvame
zakladnemiziskavamyitych
stupvychtervaletsm.i mjsy u
podobsmdwnkziskarmymteralni
kefalomlettierjigodildnwrychlych
sekvenTtitdak | adbrialzggre me
jakre fe rreifat ad atja owl o0 ~ elma
programu S integrovanymi - algoritmy,
zahrnuptoioprojektda néohou
bytvyu~kipyoskytnekbnstrukce
obrevzdéchaselkoImyahinach.
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Obr4. SubtotalfMKahrada

Obr5. 3Dz-dblrazeni subtotalni protézy 1 rok po

Obr6. 3DzdBVIEMK |.sin. 1 rok po zakroku
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Akol3DCPrincigy ivjaga v
dekafstonedavhkaglikiyozvoji
vysokealitdedbkborykonnych
poidaog jsutyosgémy fnan
dostuferié

4Vysledek

Zpracoyvma®&E nimikiy B¢ dap o

[éb. Snimhkylgyhotoveomoci

roznych 3BPACMsaanou kvalitou

(Ob% 8)Ohi7:natomBd-modelu

sledujposgti~epnawntrahkde

bylp¥tomnaz s arreldi k utdsrth

Voblagtve kloubnihhek je ] _ ; ]
viditelnstr klosdkarktebgla Obr7. 3Dz-dblrazeni posti~enklpra®ad. e pbonlé
nahrazewatotddhia dduB:

zdgepatrpghlpdzdravwauanu

dolnélisOhbr9 zdenamodelu

pozorujeme subtat&inbniaheadu

zdrakeésttkidkid@ahrgias n

anatomkokyrtnjaPolohéavy

byla obomhotove@yshimk

rozn&ranalyzzskandathtavu

pedpoykopaummeusepiracovat

jednodawnasoftwarpveégramu,

key vyoYI|3Dd mdéyz obu

m Yeni. P¥krytim obou modelo do

jednaofdanm él+j sl e d ananty a

dolnéliskiemastplozavedeni

subtordhiaellystrkilba Db.a

modejlsg/ouzneanyoznobaryou, Obr8. 3Dzdblrazeni Ik viédian ap plo. 1€
proteesledoxmtynaspohem

modelu. S modelem lze prostorov

manipu(loa&patactrea,nslace).

5Diskuze
Mate maapokt@ vénode ldaln i
eliatélistkiobomégotengiadl
vyu-wiminolbhlastkdcmipkéxe,
vpreprotehiickiggmiaxilofacialni
chirufmgadunahradyKRlinické
vyaenpaciemntkteryxylpro
vederanostraselioéslednou
rekonstiukknanprokéazaea,
pYtomnbetespiojesiedhradou
TVK je minimalni. Matematické mo-
delovédmdte masimiwdm&lerady
elisaine@dMKmo~ebytvyu~ito Obr9. 3DmGdel c¥ankapm. |1é
vplanowémitokdolraihrady
Dalaplikmaeematic&dbbovani
elisb-dytyu~kzobrazeni VyvejTtechnkkgsyezan¥lna Manipudjedamotiswnymdkgnla
poortognagaf&dhiodnoeiviu zlepaeni kvality a usnadn ni mani- bytednoduxrtbpaAdravotkhi¥y
okluzrdil@thazati~ERikstejn pulacemi se snimky , zdokonaluje pracuji s diagnostikou, planovanim
jaklohodnowerdidoros o zobrazareishirukduandardizaclébo paeto [1] Naesude
cyst. Nage studie navazuie na tuto obarzwghfonm&tnazalad spe prokapad&tivokéeldiDi-Ghimk
publikBa]. cidalnpcbtokolyu~iwaorftwar bheheby MK.
vedle asjainvyu-~zidbrazovacich
m e told i nifcaka .
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Akolmwnotporuchistnkloaibu
a souvisejicich struktur mo~e byt
diagnostikovano Klinicky na zaklad
anamneafyzikalwyhénisou
onemadi MKktarmo~emeia
gnhostikewsazaklazobrazovaci
technpk@ésnaliagnéanuweni
rozsahu posti~eni. Zobrazeni twrdych
amkkydkandlistrkilloa o e
bygsou-~néegenbébupldnowdai,
takdbodnodemuholdkéblyé

Pokovani

Tatpradeylahotoveapodpory i .
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FI-IM5d3¥%-2010-265513.
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Metody analYezyitp

J. Fuirstova _
‘LékaYskéa fakulta, Univerzita Palackého v Olomouci
"kolit®loc. Zdalre ktd, M.Sc., M.S., Ph.D.

Souhrn prioritou se stala -~ivotnost vojenské
Analypa~ifésoubstratistickyyhroe V technickych oborech se
metowkkteryjehkoumdahdo nazyva analyzou spolehlivosti (angl.

vyskytu sledované udalosti. V bio- reliabH®y'Vowtalsezdjem
medicinapYikhataikdwaalostppt stid k lidem do zdravotndghyi laixwkbuwrék c e
mo~e byt napY vyskyt primarniho té~doekononbdaedesatgth

onemadre komptdcie@harak 20stolkdiyyafalndame haalenki
teristipkyemanalypee jeizv E.L.KaplanRaMeie[ajehlavni
Cenzoriakadcdakdpracujemapliki@ddnalpbdyasedicinskeéhieedy

pouzse asteounformapé~iti a farace¢u@kh ovynkmuze jéma
paciemtsledopacietypickyvoboklinic&ycdii.

skoimYynevaichatuMetody

analyey igio koeidhamozieni 2Zaklagmjinay alyp®y-iti Je-li X diskrétni nahodna veli ina
doby do vyskytu sledespn2. Irdialloggi~iairizikofwinkce shodnotamk <..arozlkkenim
p¥e-iti pacienta, k ur eni rizikovych NeeXKznadobdiovyskwutitého f(x) = PX = x), i =1, 2

fakokrteo& Hyvd el be ~iafake jevlup(je(absoDspmjrieézépornﬁra\pd)dobmd,wmimwfarh
kpredilkcsiype~ivizavisloati nahodwélinas konmous¥dni
pYtomnoigztikoyg&boKrozvojihodnoRowlk vieinXlzpopsat
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teme itaile proec a margla)l Hustpta\ﬂ:bdobrb@f@):xBo arlZIkthé.k\ﬁbE)d{je
Jednororzémetodpal ypg~iti Funkie-iti:

nelze pou~it, jestli~e neni spin n
pe¢dpokhadavigeastot!doyc h
pe~iViakovimagdenutwgu~it
vicerandmetodgkpsonay
vicestavové modely nebo modely
nadchylnosti.

kd&Xx)=lim- St).Diskréankci
kdﬁX)jediStrhbfuunkx.@unkcep%~iﬂ'rozkhrp’rawﬁ)dobrigeti
pe¢~itédynapravywdbdobnoest, talzéapdatmoaninvis]):
subjeutedé heedoasx(tedy
unjsledovadhé&@ oatst goezid
newasy.

‘Rizikfav& ce:

Kli owsdovanalypa~ifiunkce
p¥e~ti, rizikova funkce, kumulativni
rikbvaurcle cemzawnikr&ani,
Kaplanova-Meierova funkce p\e-~iti,
Nelsonova-Aahdmea vidaoow
model proporcionalnich rizik, metoda
parciélni v rohodnosti, itaci proces,
histofiétramertingahkwriuji
rizika, vicestavové modely, modely
nachylnosti

RozlkewieinXmo~dyibbedgai,

zastiiskratrdissipojkébma

tmtoastdmeYstup coatsna

tskrazeunoviytegh&leh(xje
proaechr@.Rizikiowekcaeadva spija as rztkoéfmkea nele
derivaci podmin né pravd podobnosti %, »,..Jsodiskr&stor~kyasech
vkt seoae uddbsiv pYam  yx<x< Celkowdkp¥e-jgotom
10vod okam~zlapédpoklacudalost

Anal;’pé&ijte'soubOSQMiStiCk){]enanahaBmMeZ"ZIkdwquc'

h b .
metoldt,erzékourrda)jlﬁdlovyskytua?unlpéh]q'e‘jnonwatah'
sledowadhé&l oksttd relniomedicin N
typ|CMdstaWJ$kqm6mmdn akumu|a‘1]IZVIkﬁNrakj(E[G/al’u
nebhiomptaciendaadal peaiti.
Po atky analyzy p¥e~iti sahaji do
oshnactého stoleti, kdy byly zazna-
menapyvr@inalyzgskénrtnosti.
Bhemlsvtownwdalbyltatonalyza
zaménpéva~robladtojirenstvi,
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NeebL(x)znadiferenpVésitneik jekracgniuncatinagamiste pYipad:

kumulativaifkamterixatd x. objevwj¥ipadceagbodisstudie Nt)IFAtd = 1%(t)IF Bt).

Potom zahrmpwtu zipaciejretiochddlost
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v rohodrfositmieupdtdmin nou
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tv etninfornvdcdYibypastu-

kde PYsiestavowvamhodnfasitiidee pujicamemFl F preAt [4].
zésadm"{radpokdadémietb_d)syt Neche dN(t) zna i p¥rostek N
pYeadbl’b:yenzordS/e’amz’orpe/én\)’inter{wﬂdﬂ):

. . o, nezavjebkd Nka~déase>0je
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K-Aadné .
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Anal9®a~i$éodlia@¢iestatn|’cﬁ Proa~t@®neche
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Kcenzorawéoic hdpokumddme
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Unkterpal J@tmume,musz_maat vyskytedowadsd esasgzatim

pesnodobuyskytdalopbivze j jhenasualal asiebyt o
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2. 3itaprocesyartingaly

cinskyphkash@@sivyskytuj€ aipresyp Yeranialte awni
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knekompleasosiglldadejda orochsN) 1BOljenahogngces,
pra\se_érasle(_jovalmél?ovtaaldjy pro jN(O¥Oajehtednutase
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odstazeptiudid stupeeatd.) vka~démsekdynastalmrdaélostSkok(dJVySKySHCBdovadaIOSt
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jehistriec &&pY(s)i=1,.ndo
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kdé @) jerizikdwakanebfaunkce
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\é)’éskytedowaohael” ositbibovoln
pevnéevysledkemopoocest
nahodwedi ipeaproximajet

NeckXeX,. X jsomezavistlgjn

_rozd Iéplqu gqnelcq,a;,,.n.c nahrazena dvojici funkci N(t), Y(1),
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cenzoroDé)ml’laYeXiquisluan'ef .- ddeN(tFpocardalosti
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LzedokazaeEdM)F) =0 pro 3.1_Kap|anov-M(edidnrarﬂAnkce
vaeclhaElM(t)lE)zM(sproaechnap\é"tl a Nelsonov-Aalenov odhad

. ; funkkemulativirzika
sAt[4]ProcekdergplHuydo : L . .
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zpravpojprpceso j€0F0.
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parametmiek@gpyijiejichy-u~iti '
pYedpokladi@ati®owyb ree

zndmérload |Arbiychsetako-
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mogemmoipulkderdedujesie svymyedpokteggd@emrizikovy«
kdypojidbsu:rikfunddcdihadujem@sm Nec,:me_je,l’tag'rocasi’ funkci dvou subjekto je konstantni
diskrdtstribumigipo tmmoupr@e@k}tleyu |_-tleop_a|ce1raz_a-z (zakladmnkbdbwrekig@ses itatel]
zaklamWam YemadMamenei namenava stav jeho rizika (at-risk a jmenovateli vyruai), a tedy vliv
cenzorovana data o0 n pacientech, proceNegphe vysv tlufakitgleocebaiatomnl
funkci p¥e-iti Ize odhadnout jako ~ N-O=BANO® @ Y.0=3ay( 0<t<d¥ vliiviasuRegrekaéficiedhy-
SH=1-F@ Probleastamekud NYudaxc@lkqwoy etozorovanyejeme metodou parciani v rohod-
jsou data cenzorovana. Standardni ~UdalozatimcbpYedstpouge noguiartikd!ihbiedpay Chdx
metodgticenzorovéanmo~HujfPlektersostalaizikuase vroced73].
Rozwé@b|assuati$ty§<[ymu|0V$gelsonov—ﬁoajllwaidnkkemu—

lankgplaNeideaCoxa]. ?tt;‘égz'ggggfrl}m“”zm eni
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I

Parcialndhodnuntuepara- Tab. 1. PYehled datovych typo a metod vicerozm

mebjevaru: relevantnost, prazdné poli ko irelevantnost. |
Mo dly
Typ da v tesav ov é n &hyn ots
Vice s bgkd X X

kdé<.<tjsomecenzoroalhwné

3 lod s uddlosti. R . Podobmoégd X X
vyskyt: sledované udalosti, R(t) je Op ko vaév yksty u dla ¢ X X

mno ~isuab je Kitee,Ydow riziku , . .
N koik@ &G bnm Y d X

vyskytu sledované udélosti v ase
f (pacient, u kterych se do doby Vy&yy odiny hudid 8 X
tsledovwadéddasvysiaytiabyli Konkuiciijrik a X
cenzoroasgjev)ektoysv tlujicich

prom nnych pYsluany pacientovi, u

. , . : datovyakhed v nhd a v mieto d & mP¥dpokladejme, ~e u sledovaného
kKteredwakoyskytdalo/sBSe \ioergsm'me analyzy (vicestavowm  jedimce-reasfedem roznyct
f. HovoYomeetogarcialmd  gs1osnemodeladchylnjestijypomriika~déracienname
hodnoptotocenzorosvabjekty, e dehabulctomtihnksiou je ho by e Faviektorsv tlujic
nejsoa rohodrostkri@hrnuty,yeqgstauemztvayaevedenéprom nnyClelkavaikbévakce
pYimadgemrostyYednizitkwdmy iy jstkpicerozmdatorBili~aiv astgedana
mno-Sparciulndhodnfesitadi jyformace o marginalnich modelech
senaklast@jpaksb ~nouro  gpeparametmiekojctizcnal é z t
hodnof;mlmka:regrekoeflmenmép,m()nogrm”_(ﬂieue].
jsood hadowtamyd argmoisitiY e dky PYanalykomkurujizielvadim
. i 4.1KonkuruijiizikavicestavowvweézikiowrekcrgednoplYV &imyrti:
4 Vicerozm rné metody rﬁg@éyyzy
pYe~iti K analyze longitudialnichs ¢xi=si
Jednorozmetncdnalyzye~itpou-ivaji vicestavové modely. Jsou omed”
pYedpoktedahiyYefsbine- zalo~emphodmpyolesletehg prizl, mjemahodeéi unavajic
zavidatejmozd levieanoha sevka~déas@achazgédnomtypmettbOProt@rka~dybjek:
aplikasevmagetkavamaty z danych stavo. V biomedicinskych ~ mo e s patu zeed emty piod 410 st
ukteryzadwvishesiveylounidpY aplikags§oh mistawyapdtav plati
p¥e~iti dvoj at i dalaich rodinnych zdrawy, nemocny, zem¥ly. Mezi
pYisluahdkdoonemocpari jednotlbupmyedapYechhuaet
rovyestgaopakwsjdcdal osdpY obousm(zdravjemocmgho Prka~dypimrzivlal@espo ita
inak neoifke) p¥ad vée jednosn{zrdrazgmYreéymocnyKaplanovu-KMeidravughad
stavove udalosti (multi-state events). zemYzeéyn Yjetlgdty.terminalmivaemelzimterprejok@inkci
Metowixerozmnalgxetdtdly stavhYikladiemstavoméhedupYepitddeenpostupdoporu |
pracsjdaty kterycdlzeYed-jsouakkonkuruijZckeompetifgNamisdbsoopou~tixhalenov
pokiadat nezavislost jednotlivych dob risks). V pYpad konkurujicich rizk  Johansonov odhad, ktery zobecHije
pYe~Ruoidirronogrlafsevice- sledujerketibzdilpydhimrti, KaphoMeioa Nebnnoekahov
rozm meétodyldo tyMlavnichakusilpaicie mteiwidtka~déhodha®ntodhacksobzohledHu
kategornidestawoode hyodelysubjekburevit jeipedmp& i inavaeahroznytypodaldetdiob
zohledHuwjébylRogskytue - (m (fpacieerh azeeny iKolikadt no stifz8]) .
mocn ni (frailty models), margindlni  sebou). Jakmile tedy nastane jedna
modedpeparameneitk@ata udalgsbuylou eagclosytatniCoxonw deY is!uiankbwélpaio
svotruktsipaddgivokategoriiidaloAnialykankurujicikd danp¥i amujgotdmaru
paraleartakteryeho etdalostiy nutjéerblasi@m
pYedetmnoyiemdpo atkudie,1 Pokomtveh meivkoem g (tX)=5l,(H)expd X), j=1aK,m
adatlongitudieiteirkah~-dému vysv tlupiroimhnrayréhikem
paé:ier;tovi odpovfﬁé nélihodny po et jednotltiygohrti. Zakladizikduéktgiregresn
udalasrte rhohrm zliaug e sy o 2.Zjistdpacienyisokymikemygefichem by byitozpéoozné
zavisldelosiesublekoadobne jedme | imymiafak@vyaené nyga|gsaefichempednotli

PUSET <108, J:= | [T&t, X)
3D

organy, opakované vyskyty udalosti, rizijkoétry@umrti. A \
n Koked o am Yié vyykyroz- 3.0dhadniaifeapd i Gmyptyi PY! UmyiSioadhadapbyovnar
dilnych udélosti a konkurujici rizika odstramshdtpivcilGimrti. v rohodnasenomami.

(competing risks). Vztah t chto typo
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]

Kvicestavonwoymleatradi n Odvozeni parametrickych i nepara-
pYistupameMarkovskgdlelo.metrickywehojdanalogkcjké
Uva~upmpd Ynemogeromiulacueaeem pstip. Pdolbsi |2

bevysv tlupiroimhnngzma menal&mtonogiBafii Obwkle se také p¥edpokiadd, ~e Z
At stayenastalasdatB0,kde ovlivHig ek ofwonkmoultiplikat
pravd podobnostni model A(t) je 4 . MModelgchylnosti tedyplati:
MarkopskgB8sedowsabdeskety Modakychylkvystkgtedovaného
pohybugimi>1roznymdwye-1i onemocOfmaiftgdetspaiduji a

ndhodybranpjestaimase zZobecBakiovmodgtoporcionalnich

fjaizikoebatienpitaptrodou rizikkrkencepthylnasdidimero jakoaklardnik ofuaikgit)

jvasdanatahem danodalahodeWtergprezent wpa ki damipdieS(tVpYipae ,
skrywoawisvastte @ntaavislosjomodezahrn ujie zmed miy-s
vznikhapYikimdeanalyzujeme|ypirdm xnproizikofuokci
rodirpnYél’sIu@sndk}/esptydobno%ou~ij@w®wgrmode|
genetickou wybavou), podobné (nebo

coplapirwvaecha,0Au<t PO organy, nebo na subjektech

sAf)=i ai,] {1,m, i]—enmocesprovadomagk_ovran\,éea_a.wsIost

sinepamaptVdpal chiszitripro vdatemb-bgzjevmaainoale 74 yapyede mpéhedpotialdip!

ur emezig¥echeaadlevamnie O ZVSIOst skytou, nepozorovanou. k4 tiwiic hy | jpsoodi m u | artiizirkia

aktuslraivn msesubjekchaziNachylidestepozoro®abodnyy,ny ) =2 () Prgpodmin nc

[8Vespojip&mppldd (t3l (t)dt |akieenmodifikigikoomkeci g\~ gyppyiepatiati

preaech, ..., .mtedryizikovéledlrn:eebS)kupsruytJJeKﬂm.ovou

. ) myalenkochtonodejlo~e nej-
funkp¥echoaswaviuosta\u ; C g i ’
Odhad kuminkatigityele (8105 aing] o o e
nasledUpa+:ugoebnpraciento, '
jejicdebaYe-moi~ByZprava yya-~ yjmje Wiweurozmadg!.
censoroNeoBet)zprasmmojityneche

; A\DA Y JelikerachylBsktyftgkt pe
B:(Oecfg.gg&ﬁgtfg,omzrzzob\gZE%'Ch‘%z(tutz)=F’(Tlé“‘tuTzé"’tz) potYg¢izdunkp¥e=iyiintegro
k=1,..0.91,.. .imNecketle jedru-levispReepitisidanaa Oy eobN¥es owapiaceo
pYislpaogesavizikeefinujmeobapn e FitiT, kd &) zna i ('S orpavd podaluedtnu.
filtraci pravd podo~bensoe33tbasubjekt)feMeanSformgci @

do~ajliespalda MarginkdYmiky
pYejsiglotdwmaru
pr&k=1,...i,%1,...apYedpokla
dejmeecenzoroeadaprfzavnsaé
vyskgtedoweadad osltattd dpyr o
vaechpat>0

PradvourozmfumémYe+téetdy
dostavame

Jsou-li T, a T, nezavislé, plati

S{tt) =SEt)St).Sdru~eirdkova

- funkd@earu
Nelsonov-Acdeaduimulativniho

rizikk@jepotawnztahem
. o kde Laplaceovu transformaci vyhod-
zatimco pYsluané marginélni rizikové nocujemoa
funkuoatvar
preaechn.a

Jeli v modelu pYtomen té~ vektor Vaplikajebch gy edpokié&dat
vysv tlupirdmhnnypdrizikova _ marozd lereixpliclitaipilaceov
funkwveru pr(D:1,%byChmmthmOdEIUtransfoﬂ\hea'ca’sjt-j’ivaoéd len

pMhtnélyhst p¥p&ddre, ~e zanitelnosti je gamma rozd leni.
dobgYetjsoipodminnezavisleé.
NebopYiedpokladBm€,jsou
nezavistéanadhodaxtsd (na

chylnost):
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Nahodmreai Zmadozd Igarhma
sparamlea@QyZ~Gk Q))jestliiejé

5.Zav r

Analyzvae fasdoubospmcifick)
statistiokeytotomtban oy |
pYedstlanéghyY e httechtroetod.
Standardn  pou~vané jednorozm rné

Po~iltiaplactrans forzmakéEmemodealylyozai Yhenicerozm r

hustmtéav ar
kde
vztanhia4])
sestYemlmdnoEdl}gkq,
k
arozpty\dézrﬁai- kde

G am ifruen kegem e n o Vvhautetg (¥)

které jsou vhodné pro paralelni a
longitudieal®ylyY edstawean
hlavhénceptgerozmamnaéyzy
pYe~iftiestawoovkedymodely
nachylnosti.

Pradeylpodpo Yoo ae kEahv
2010-265513.

[1Aalen O. O.: Nonparametric

jed e fin o jyabkoa
Nachylzme+emadelipwahoci
jinycbzd Ileaigammazd leni.ijteratura
Vicdeformpol-awthodnjosyich

aplagfai Gammarozd lezsiajvtmonogfajKie

rozd leni velmi dob¥ popisuje data

opYeaitivhodnakEpo etn|’h(meparam.d\aﬂﬁzcleyaaparametrigw

aanalytibkedifslk) . odhéaunkx¥eresiclédakavakoveé

odhadyalematemauvéedklio~ité

PYedpokltedejméec hylhmat avpraxereu~ivgji
gammazd bpmaiameQyls.

Laplaceanasfojmpatemaru

seliaoidt chtefgmaospdu~ili
VdYiv jrabde ljeseche~ivparloces

cove ke d h afdinm kceeif7]): intenlditgwaru

VtomvatapYedpokladataei
procNns& kopgypuaweelikjestna.
Vrekurenankohelovahatert h

Dvourozm rny model Ize rozaiWt na
vicerozm my model. Za tim G elem
uva~ufmeaeformatyepozo
rovarw dalagté sobjedtté _ _
Skup(h|asp§Jers)quY|'s|uahéoryUJedncsrucbjezkaznam\el'ru:me~

vysv tlupiroimhnngpliudemeiedodaloldgdyYirongnéova

ponriy skk poes N v ranc

YedpoktédatglpYevitiém
b b " » kKumulaniterizity:

klasfemezavisayalnahodny
fakZmznamgsv tlurjomi Kne
Sdru~emzd ldapYejétedy
sou inem marginalnich rozd leni.

MarglmaerMerp:cetcsmlHUlemodwlaru

Pou~ijepre-HlzikduakCoxov

regresodel, Podrobwni@d}i

Majiskiupinfeak& argchylrfosti
gammazd lemdunkp¥eprt
dopY ewatku pitrvar:
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sample sSlthh@lgn.als of Statisticsnafginal distributions. Jougn &&g\?y&% fakulta

(1982nNr4. American SAatictiadailon 84 ( . P
[E]TherneaM.T GrambschMRdelingl0651073. niveérzita Palackého v O

Survival Data. Extending the] Qwie Mkedelailty Models in sSdr(&¥pbody 8

Springéemrk, 2000. Analysis. Habilitation. Martid-LudberOlomouc

[7] &upel.J.Mdnton K. G., Stallabtdhiversitat Halle-Wittenberg-m@d¥V. jana.furstova@en
The impact of heterogeneity iavianidabil@dual http://sundoc.bibliothek.uni-
frailty on the dynamics of mohtallieyde/habil-online/
Demography 16 (1979), 439454,

EJBlolWme 6 (2010), Issue 1 © 2010 EuraMISE



R. Hippmann et al.: Elektronickéa zdravotnickd dokumentace pro onemoc 2 mpor
v rozhodovani o terapeutickém procesu, ¢cs 27-32 CS
|

Elektronicka zdravotnickd dokumentace pro on
temporomandibularniho kloubu Podpora v roz
O terapeutickém procesu

R. HipphMjawWm§y Dostalévia zZvardBaydlidu&E. Feltlova

'Klinika d tské stomatologie, 2. lékaYsrathdakulta Univerzity Karlovy
‘Centrum biomedicinskriahmformatiky

‘Ustav infoxyhaRikiy, Praha

"kolitePeaf. Md&ana Dostalova, DrSc., MBA

Souhrn sb tr chitmformatdrnacemké potYdByObechym IV EHR-S
Naaexperimeptateév nuje pYehladmpoY adamfickem . systépoydporplwatuedektavni
tvorbovétypealektrondchéotDalakmokdmdeokra ovilhi vysekvelin ingpg@anoadvat-
nickéokumen(tBE&)rooblast nickém testovani celého systému a nickpé@ pomaicdiigirukturova
stomatologie, obzvidat pro poruchy vylepadeRBystéamuT fnodulu.vstupudiagB[4]Interopefadili
temporomandikloldbmMizo) Newpausytem moe-bytnuan standfNaza atkyuvajeznyct
hlavndihejmvytvo¥Xemiplexnihbaons s ov@laim téoapkae EHRs§stébypublikdlvénina
systéhtebybydiobrydkladena fmgamn AR sgém veveém radmsandad DR 2648205
prpodpoagnhodetea@pmiD . hlu ngmostYedi. ktedefind HeRRakpdropforma
Na&EHRyst§mzalo~reaSto - tykajicich se pé e o zdravotni stav
matologické znalostni bazi, ktera je KIi osbovalektrondchaotnicsidekiu v po ita em zpracovatelné
vytvoWerpd i kBtUiDRVMultimeddakumenndactematozkpoznavdon ,ulkiddaéa bezen sdéed
distribEdjRgpotamkeéMUDR Y& zbm ks tenpom b bdn a pYstupné pro vice autorizovanych
LiteplikAcc.hitektWwbaRitpe klouppructeympoaodibol&o u~ivatelo. Stejny proces zapojeni
psaema nadouvsvah(eani kloudurukturaaanwmtsto- vypo decihnbgyapo tatkee
databdze (napY MS SQL server) a matolojaeompdeéxt-to-speetmmatodNapiEEmnolgoaficky:
u~ivatelsk@URWikgejéé modReseabchgnoastiefraa pivspo a¢ anjea@ z nchnaei

popséana koxiMilgura nTysdo~Tcdédp. podpo¥n systémem pro automatické
aplikdaee¥éalnguafickeuva- rozpozn\éeélﬁhlias_q\py{cﬂkaz
telskou aplikaci DentCross, ktera je l1Uvod byloxperimenkdlrmjgrdeva-

popga s AR (Abmicseeh Ve vaechblastmehichmyostadesathetiecijakwohodméhrad:
recognigiysn$ mehlT EXt-to-objemznylchutinformbetédy kontrpoypeomoxd itapeho
speech) modulem. Speciahureilip®ds tRdjr p | éxfoirmadilaisckiédh éd®mitY e bmaowstit
asbientCapsgtvoYenajnyclo zdravotstanpaciefhastorikontmpodyitajenygWistidpkyn
aplikacCielatoAstyu~kiasi- vyaetdeaiapeudictkiipkge hlasesmoupbavaodyv tvkalre,
fikaRICD/TKMeseadtdhgnostivelidele~abdpylbatonformacjgou zam stnany ob ruce, jako je
kritdofaM D). v~dgostumnélo~endvhodnénapYidiardmgisiomatdBdgie
Integrovany D etal-TMJ E HR systém plnohodhotméaechnyoo~a-

umo ~ H@jzn kmmplexiravotdavkyohosplHoyat zeoderniDalayzvpaopravdoomplexn
nickydatpacienestomatologmniformasyskémbyzvIdgstémysystéemuoedevytvaempiH -
Postiltejlgrtognsiytsiéieho elektromzidhkeévotnickémentakevych EKBrS ysmavany n:
vaemi slo~kami (p¥edevaim TMD (EHRf.chdovosioumpdtYeba tkaniemporomandiblwlaboil
problemagikd)jpkdoBaznamosvojemédnERRYstEéEHR- ndsledmokryvagelprtoghat
amanipwdaiyjednodASRe S) A koliwnohgtudbezahrnutbystém.
systamT&,modldtaplikhgea informa teichnotogiiacovniho
navr~enkorazemjednoduchpsbceshalolzpodatiykapici TMDPesouhrpoyepreymptom
ovliadé&rcihaprmashamemlatou asoeéektivdenpoocessro jakso@emporomandybblakre
informaammildypomaoxiriozho-lékaNednogeotienciondllivih&ranioman dimbe iaorcammind i -
dov &hd r apMiD . EHRRSasowoaro mpodwelice buladpsfunkce.

Naa Integrated Dental TMJ systém dole~[itgDalpiodstathgpro

reprezentuje celou stomatologickou zavedEHRIR s stéthapraxe

informpaciektajédodstptrmd jejichienteckemerdisitritbatci

tvorbé ebnphoonSipojsmMiSR vroznyogisté mletcehhgm byt
systémdm&odulzgimdnoduasjednosemyn Yeardmdividualni
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cs?2 v rozhodovani o terapeutickér
|

TMD zahrnuji celou paletu stavo JelikbyMUDEHRavr~gmo U~ivatebzhédmmsib TM D ajte
spojeng/bblestiaaytifunkcepoi¥bu v taich prost¥edi, co~ byl u~vatelsky formuldY definovany ko
tenopoamdutabhkldwa ~vy- vn kterg¥hpadiecihdailctioyl pletw MLLlLeintegronedhejné
kacishal®@]PYedpokhaybskyy vyvinutE HR s§st&mmuroMISEplikjpadiDentC raotsask voytvay
vpopujeci®Ztoheageh0% Centvuoc2009entBHR W1 GplEHRYystpmetomatpldy.ii
a~20%aciekteYyhledajapiisouvisejMdIDRHRx protoyl

[10], [11]. Mezi hlavni projevy patY nazvan MUDRLite [12]. Byl nawr-en Skuteimteraljtividg ~pomoci
bolestitwyktasV@ahomitaebo s dorazeapotYebanaijctaxi.zapojspstéprautomariack-é
deviavoevir@dsdizvubypiohybuArchiteMUDeR jetzalo~@ma poznaVY&amodutekdaspeach
klouEtiologi¢eiiMDifaktori&dlnduvéstruktiPYvrnerela niSystpnautomarnoezkh® znhean
protfeprdandikovaodne&rapiedatabéd®Mes Qlservargruhéd (ASR)igopswviba]16].
velidele detttadkmimplegsnipnivrstuaivatelsk2Z2hrdtiDRLite

inform®cagnoJtMKpeo bvykle(MUDRLite Ul). Schéma databaze 2.BDC/TMD

zalo~ena na pYtomnych znacich a korespormsdejenotlivgnYiebamrepeciadsEHRam Yemau
symptonPe&hasifikatékaYi cilovélastprosevyrazm ni TMDPsmeou-zidkladahémeo
vyzkumniky jsou vyu~ivany The vioznycbstYddidibUDRLiteo@hbhédm ammesikghiudp.Po

R e s e ddtdg n csrtiitef oitdn & m -  MUDRLite Interpreter  je schopno klasifikaci TMD byly wvyu~ity asti
poromandbudad &BCMD) .zachd&zetli reméndattabadzeRCD/TNtR pé | i ksyyjs t @ moaus
Nzaklagaenin nflakibgchomTatolastnastonjednodmauje prodiagrkasaiklasdatifpacient
radMytvoEYHIRam Y emaluM D, nost importu staraich dat ulo~enych sTMDL7Rrvasperozd lda¥i
ktemayvedkeevznikystéprno v jinydmratakédniebsoubdrecskupinrseyskytufjMbDeh

podpoauhodotvarmidiMD . Vin&liapethy sen j&koclani 1.svapowéazmhrnmjjofascia
MUDRLite Ul je kompletn popsano bolest,
2Metody pom&XdMKoneunyivatetwed t 2.dislokiaésagetberzedukce,

2.1 MUDR EHR, Stomatols@iRkkomad s r_alg'rrh oVal ai 3.artralrgréedadyrozy.
znalostni databaze a MUDRM@gpovid&XjVMeiemento.

EuroMISE @nen trlwrarteallici ve DrulbdatétoomenklpowXev:
vyzkuawv & Rsystémtera MUDREUINegigkmYekipdaelo,soulBdotazeteséolkpbdbsouzel
Za a‘/aocﬁoownt\@yzkwmdl ZpraCOi/ra'iS/téruzka‘:aEifl‘OWMrh.é f&oo Cl@é.mapyhb@ﬂ:&ha
kvyvinwinbErHapnkaaevané(MUDRu_ahggue[ag&]hlo~emg§m psychosocﬁaﬁlkmd)_hflgljsmEy_to |
MU R (Miine da Dstib el E HR) _)(Mapr_acsyest\d_muabémn,n vyaetY dalatodgydifikwyavioY |
Hlavmd~adanet&nsystdmlo jakevizuadlmispelatyhovanimsmreasalasdmitazmri@iosouze!
uk|éd5étmgkturodammbinadji~i_\/atelrsd<z_éH1rMhJ|'DRLPitleo.tnl'k\_/_athota.

s volnym textem s mo~no A ! kavhm| tk@pesta matologii
rozaiYawaodifikastavsni [8@vdalakmolpudMDobude 3Vysledky

ranyafiribbtozem ngtrukturpops@oad ji. Nastroj znalostniho modelovani  pro
databdm@DRHRylaalo~raa MUDR EHR aplikaci byl wyu~it pro
tYivrstvehite kktefgesklada 2 - DentCikoosspon i8R, vytvospatcidMiznalodttia-

z vstydadae apkani vsy a EHRystemMyYyD&MUDRIbitey baz@tanalobtrz®bsahwijee
u~ivatelskéhpahdubdefinicvhodné pro vaeobecné Iéka¥. Ve ne8koncedthidrozaidvie ja
shirangtchbatelameniinje S0Mobgijeobké miifomc Stomatolagialowdai.
ukladémy irgéafiskéuktuaze Ulo~ermoprezentowagradficke
van&nowlbdge . formZtohodovoamroeppYijetizal elemtvoM&IRiorenula®
u~ivatelem, byla wvyvinuta vylepaend  musely byt transformovény koncepty
Pral elyaaepoojelylyyu~itykonomearepeengizubrkY,i~ zTMRnalob#érzéomodekua ni
modelovastrafepédlyyvinutKtei@jasnrganizovamedickalatab4@®2)U~ivatebsaéran
jakeou éMUDEHFkvytonetﬁ)(PdOb- DentCross komponenta je aaplikpc@Mbylyakododany
Stomatolagadbdetabdaen implemenjakaamostatojiciMLUIMUDREH® ihyMytvoYe
znalolsémtiey ey vinugs@olupraknihobeatCrossedyhinuta u~ivatédskmépa¥popamétvol
| Bpeciasléstioym atelleger®0 4 .N_EFramewmIlaKfo_UmlvateIedratabaze_
a2 0 (e a h r rewsfie® &k n ¢ elptteor,é definovana komponenta je vio-ena
pokrywajéchmp~mdtuase, Pomoci u-vatelského elementu MLL  Z 4 kladirsfiaaeimderaktEthRh
kteryseimo~emetkatzubnim(pojmenovasafosmasledujicimitomatgesaiezmentCros
statusaicieatakiézakladafa PoVvinmtmbudidpecifjléeo komponseABRYystémietrajé
otomgacientovi. celkudgekomponempdemenpostawvesmak|adeach azejici
tovaaaxlaspecifijhigmoavnistomatolegadb®trzevyu~iv:
tYidyhrrkot@ponenty MUDREHPaKoostiteyskgm.
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ObrIIlMD znalostni baze.

Ohbr2. Datovy mMMdbBeElWRoa jeho strom.
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3 R. Hippmann et al.: Elektronickéa zdravotnickd dokumentace pro on
CS v rozhodovani o terapeutickér

SpecializovanA TMD EHR obsahuje nazaklaadsxdbamiamnedtatska 6dokonoareit dmnkiddaha,
koncdametiinovEM®nalolsarzi rozMé@ktgprydstgtmEM DPjako 7.0p tokoratreda stu pmeod -
ajentegrod/@navate rokzéhra n hapY parafunkce, stres, ortodonticka nocorietYanientem
spole n s DentCross komponentou. terapPepvd podelhpaolejat jai
Aplikasespouathlavnidkma sekseoznyypwyaet¥eadtYemndDiskuze
Integr®terdtal -HWRDentCrosudI MBeaozd Iugeo hlede formityreetroarn 4D etrCas sk 0 poenrt,
komponkRBRT8TMDasama stavhrumuyiras{Ob4atd.), obzvidaetspecializodamoa
svelasunivatedgkheéani. pohmat (~wkaci svaly, temporoman- TMDASR systémem, se je:
dibul&ioisthno sob gdposlechviodapo obastsormod ge J¢i
Tatoaplikadesah8jrelavrdsti (zwkwéfemoey) .Postlinsleky graficka podoba dovoluje
(ObB)V prvnastho~emajit ktehdajdizasadokievyaetYovapihemaet Ypeariie ®Ptau ~hta -
zakladatpaciegfmenodné TMDOsouentgesavekyrtopansovyghvel®ystéAURmo~Huj
isldatumarozatdiclgpomahatomogradndkyplo, ita bovdo- kontrokladadabepYitomna
v orientaci. Druha &st je seznam grafi@bs)amagnetiek@anancedalasobyalayhodemo~nos
jednotliwdzllo$tjsoseYazenjopiehoto-tvehdaimkohou z4aznamtetradkontipolyita e
podii@tummtevY ¢rcimi@tumobytakeaznameiéekyasifikagbmonyaiklavesiogevelice
sano~edroes katiznankoeygou dagndéz bylo wu~ito wae zmin né podstathedeveasitmmatallegii
spojeny p¥esn s touto navat vou RDC/TNi@mo~nékEaznamenatelmedicdhecRuksarukavic
pacientazakvatiasteskladadoporutenrbpiemockt@se oaetYujevilastékontakpw -
ze subjektivnich problémo pacienta, mo e nitkonlca~déavatTay tencionafek miateridemt-
anamnestibtktyglsledbanychaplikaedsyloyakloompledndj Cross komponenta je pou~ivana ve
vyaetYsaanowvkimaignazyopo- infornpadé bTM@jesou astistomatolo@irkiy@mnbbh tské
ru entterapatslo~kenejviceceléhpstepmrpodposrhodovaditiomatol kgimwikeakulnemoc-
dobetida p¥davue¢ vabma daa v terapi TMD, kterd nakonec vede nice Motodebylaakpou~nta
reprezepadpictipaechenta. kfindlnemapeutpdiéému Oddaibiloigk anlgy K n ia-
1.z&znam do interaktivni DentCross listickisHavBrapedodentifik
Jeakelicele zn&akpkébti~e komponenty stomatologidk&yeyaEgp eni
vedlyacie ktmdvat ypecialistganamnes@tka
ajakéooe | kos® lproicptycienta2z. ndouvk nastd sbedeviaci,
Lékao~ztohogacienpompasu 3.stabildkahai
rozpoamradivelidele ~iityfodr- 4 .analpyozm @ ita owbhioejo-
macMo~ema&znameyyatha- vélodlo(®uo),
raktebtifejichvaalbli~mdpis. S5protetieciaipie,
Vanamneseklie~ezagname-

Obr3r,MD EHR aplikace.

EJBlolWme 6 (2010), Issue 1 © 2010 EuraMISE



R. Hippmann et al.: Elektronickéa zdravotnickd dokumentace pro onemoc 3 mpor
v rozhodovani o terapeutickém procesu, ¢cs 27-32 CS
|

SpecializovanA TMD &st Integrated
DentdIMHH Ro z ai¥tajeag HR
systéwgstomato$bkdaid az e
z&kladnich anamnestickych dat, dat
zprob hlyydet Ysdah,o veimk
gnoaydoporuvelailadrapaio
aplikbyépou~vespecializované
poradreFakuhaii ocniodtole
proerapMBRbylaou asytstému
prpodpocguzhodevedalpMiD .

VbudousenwmaeraceustWadi

zlepakmtie gr &tent al -HINRA

tvorhutomatiskgtédnte,nya

zaklaadnamnestzakajadhy mp -

tometanavagna@azpuipnraya-

peutipkyiabym lajednoduait Obrdemporomandibularni kloub
zZlepa#dlyerapeupirokyesulti-

faktorp&®lsmin ThiM ©h

Pod kovéani
Tatopracleyl@odpoYzeBGaantu
9991XBNMZ PBrojektermM5/142,
projekidM@60M4M TR a SV-V
2010-265513.
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Autoimunitni thyroiditida porovnani vyaetYuj
a automatické klasifikace, vyhodnoceni variab

Holin®a Smutek
'3. interni klinika, 1. lékaYska fakulta Univerzity Karlovy v Praze
"koliteb.c. MUDg. Daniel Smutek, Ph.D.

Souhrn 1Uvod 2Datanetody
Porovnksm anbesxturkibeifi-Autoimuhtmoiidefeddnpmmej- Pou~ityatlyylsadsaonograficl
kdtavyaetY l¢ikcdWadiopovgia) ast jaicdmocatinhléidgdna obrazmimawBeim ézids k a oyde h
diagnéze autoimunitni thyroiditidy ze seochroniz&y garenchirhu 16bkubjekyaetY emmBcimtern|
sonografickkralrRmimanéBo ZantladazposobvjjejstruktuYikdmne (@ o khdgeé) u nch byo
médw.r enfitea-intrapersondifiiznm nktedéeodhadotmociindikovatrazvwviaed Yeunb -
variabélkdiay o. ulaz ko hévya¥erakdonej- jekbylyrob zmaYazodv@ahydie
Datovy soubor obsahujici 161 vyae- rozai¥n jai diagnostické zobrazovaci pdYm si@eY,i emY+paldbkalnin
tYovamsudjekydozd lekotYi metoppotmnemocUdltriazsweuk zm najaikjssomapVYikkdflyly
skuplilerelkowdhmickghetYerned¢gnepou~ja&doplHklbaa vyYaz@mgka~dyubjdktlioa-
norméathi(heahttreyn)i; ni 8t& v g notik &m eotd av ele | abrteoridn sniména~8 sonografodkrazio
(bordtate)utoimutrhiynéiditipaetKevacytologickabboYenmipodéln@mYi n¥mzObd)
Al. NasledryboubayYmyae- pounhktitnl@ricmé@dondnocemiomadirazyvuksonsd BEni or
tYujitédmaBayesoviskayanfik &-ifuzrzimhparenclzyesonograM2540A, vbaveného 8MHz linearni
toremalo~engtaxturpiiztnafickyxhhravprakdslo~[24d,3]. sond@wbralzylylo~emiormatt
ciclhhodnodc@®rhskupin. Podad sekailatwihodowemn na DICOM.
Dvdékadisdhyiaasp anp¥ii zaklaxklikebdpyerfugteuktury
hodnocamijekhormalkipinya eclyenyipanemuzéasiéna Datlayleozd ldontarYskupdaodle
(74%a83,% )adv aé kavid notilkinickych zkuaenostech vyaetYjjiciho diagnpoyvrzealkowlmicky
lépeubjekaytoimuhitmoiiditidékatéelyepakychlkwdivitativiiaetY Bhmaltmp) m&llidiza,
(59Wa77,%)Klasifidésd&rhlukazatelo. 26subjelkB8 (bordreedtate)
relatiwynso&éyrovnesye anosti hranisnameziormédwifluzn
probtytokup(bh9®@roormalnilakovétwbjekhiodhodexturyzm n nou tkdni, 14 subjekto; AT
a87 %prohyroidRtoddYilsy ch sonografictkyecdohlavndm- autoimumytrmoidli2debjekto.
jednotli¢yapifiodnosahbje ktoodem, pro se vwijei po ita em
vyUgstedy aiaiterpersyamrédbilitugdporodicampgm osmiekaeeded- tyYékdXB CD)endokrinolo
tedgizkebhoduemimV.intra- nouwz nichesemit@m&tidia- s minimadesetilptawievy-
p ersonmadniiabjid dtn o t11e %k aly ognostika autoimunitni thyroiditidy ze aetovani atitné ~azy ultrazvukem,
nebrydlexgrnanorzdil. sonografobkggbgivminulyclvyhodno@aomvalymizeonagra
Vzhledkeemlabsghodneaiyae pracikeynipalezempdnéxturnfick@brappmoweéboaglikace
tYujil@éihmYiagnostitmemuniprviizn[a@khbyhavr~lesm anyvyvinuYémrbe nfioetbeznalost
thyroidaesibynografiockknedo klasifik@}l®o ita gordporovap¥dchozi diagndzy nebo ostatnich
vysokR&yrovnasg ankkasifi diagnomt®le cpyznavalaichklinickyshe diéka¥ilzaikol
kadtosezdgakoejvyhodorqgaioblaste¥hetekoznyachmemoc-ka~dgbrazarmyekplikacY adi
stanowemie diilagnkambinace nhapYikdaeenimgomégrafnez dklabrad®@edrzé kup(Hy
atonbc k khsflhe obaoa kit [7ielpdetysmd8tafie BSATa Nehodnoctvmre& upine
nicky&hbnaemhdlsaiyo. Nehodnokelm¥idpn@mYipad:
Vitomporisp svdzabyv@®dproeov-kdpYiodnoveaietYéakimébyl
Kli osbkovatitnBazartoimuninaim vysledku vyaet\jicich IékaYo schopaVaditjégeédrmé&kupin
thyroidstidagradbak-mode (endokrinologo) pY diagnostice auto- nazakladdostupopechzasovy
sonogradkeapanblypa;ita emmunithyroidigsgnograficklfomhthodnooebhgtlanovékay
podpomddaagndinaerpaasniobrag8-mosuysledkykanynriellykplrov édhieti i d rpoy,i em -
variabilita; intrapersonalni variabilita; klasifikfptopsawydiD aleyla u jednodhwbjektoawipirom ru
koefiKappa~cmoefidiappa ziskasidayhodnoweémaaiter- 5 sekundelkolvyka~dybjek:
aintrapervamidhdlkd ay o . hodnolcendliérka Y€ n(v&lY ech
hodnotkoiekh).
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(a) (b)

Obrl. Snimané sonografické obrazy atitné ~ldzy s vyzna enymi oblastmi z
zm nami; (b) pYi ny Yez normalni tkan .

Sou adryldatayhodnoklarsa- zvlamreka~déddnokédpomociOpakohdrdinodakiasifikato
fikatorem (CL) zkonstruovanym a koeficientu vicenasobna Kappa k., nebylbelak$00%eproducib
testovanym v minulém projektu [6]. ava~eep hakvadratickyamiiklasifikatoru.
Klalmsd)ifi,'i?zg_*o~’ea‘,B,a€/eu5°,VS|%1é95%ntervaslpecvﬂehIi\\#éseiné, h hod . »

ra at toria vyta tetni - A tridg p C noceni je zobrazen jako
pYiznakvréaehuznomidara- E?s)ﬁﬂudrgolétg{(\egdpu\?imiog?]?zasrw%i%preé\ﬁ hodnocen
lickem [9], [10]. Proto~e konkrétni dvdwne rdjiatynos ts k kyfeh su%jeikj oe [t i dyyjadYuj
uItrazvkaw(oi\ssﬁ)roosjkyt<uojmakrétnéSA.I.)[lzﬂ)Yi evetikoierencBomr po spravn  ohodnocenych
numerircwéndmy(turph(cirznak%kpjinjeoha'bn@emVaahmilma_ Subjekdelkoveth duodnoceny
jakylmozname/[]&]ne)byno~néperson\édn”abhwmantifikov %je\kd(an:ékupiNa_pYikrad
Vyupidvodmédnodad i .ro bol &Kok ficidaen aSobmnk ékalpeati:

d o stugpowyhdarto z d heménovaciCMm&ocketicveatma mkaa

a nezavislou testovaci mno-nu (viz ~MmeziYerodnimikolka€do H: 33(32630,423
Tabulkaleyprovedewyb r '€kaYe. BS 28(31430,667
pYznako, pY em~ jako nejvhodn jai 3 AT: 21A312ED,590
pYizzakstovakepimpybran3Vysledky
Muzzoliexh@iizmeakrezentu$i&orovnavadie . Sloupeelkiy vy jadywhgedt
obrazpnayd (@t sp anp¥iyhodnoobat@k & YiskypHvy hodn g akokupAiia

Nejd¥ve byla poronavana samotna  Shrnufgbult®Yedpokhgt®m,espravmdn o s«mip BiSd oH
Gsp anost 1ékayy a Klasifikdtoru py ~ ~€ hodnoceni ka~dého subjektu je  nepAFanaopRlelativaléelka
hodnosehjekdspravskapin.NezaviedhodjreywProtoelkoVeécyha je pom rem po tu chybnych
Poté byla zkoumana inter- a intra- mno-stvi hodnocenych subjekto pro.  hodnoo@meslkovgm twaech
persondlni variabilita lékao pomoci ~ ka~délekajest83coodpovidgrovedenych hodnoceni s
koeficiKkmpp[d] [12Hodnotyl63ubjekteravhelenocery m(3161jklasifik4b@)em
Kappavylkaebyh@jdrzbntervthYe‘C‘b“eUh;-p ar}@a};lleIcaru

<0,ljsointerpretj@kdhab & vyhodnoc?ena na_nezawsle testovag ]

shopaé =0ajakioplsédogpao Mho~insybiekto),zpyd&oGest
k:1.PYeshnlierpers/cstrra'aeihiili¥i t;ylaou~ptranatreno|¢llals|-
byl\ayhodnorcaskapinyl\ékaYoI atoru.

Tab. 1. Dostupné& data.

skipind skipinBS skipindAl
trém\aci noin a 18 10 81
ne&vsdte stacinn oi+h 4 8 4 40
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Tab. 2. Usp anost pYi hodnoceni subjekto IékaYi (A,B,C,D¥alkdpsafi@atoeemy (iGLé

jako absolutni po et spravnych hodnoceni i jako relativni hodno
Hodnotlitel Usp cldargh skupinach Cé&oy VelkdhybaMal&hlyal Nehodno:
H BS AT up ch
A 33 [MR3) 28 (66) 24 (HWN)| 275(®6) 16 (MI3) 19D ((BI3J) 2
B 58 Q74) 22(052) 1B(Q477)| 28(0Q523 47(Q097) 16(Q342 18
C 1301g) 2505% 281Q774)| 3190660 13Q0Z) 13(Q313) 0
D 65083) 16(038) 1390383| 2200455 75(Q155) 1690350 19
CL 8(100D 4(1000 35 Q875 47(QQ @) 2(003 8§ 3(Q0598 0

Tab. 3. Kontingen ni tabulky zobrazuji vysledky hodnoceni IékaYi a klasifikator
a hodnoceni nezavislé testovaci mno~iny). Sloupce kontingen nich tabulek r¢
rozhodnuti lékaYo a klasifikatoru.

lékaY A lékayY B
H BS AT Nehodmn H BS AT Nehodreo
H 33 38 7 0 H 58 18 1 1
BS 9 28 5 0 BS 16 22 4 0
AT 9 138 214 2 AT 46 127 173 17
lékaY C lékaY D
H BS AT Nehodreaoc H BS AT Nehodreo
H 13 53 12 0 H 65 13 0 0
BS 1 25 16 0 BS 24 16 1 1
AT 1 81 281 0 AT 75 131 139 18
klafdiktorL@ na tvaoio klagilhtor naas| e otaci
mno-~in mno~ina
H BS AT H BS AT
H 18 0 0 H 8 0 0
BS 3 6 1 BS 0 4 0
AT 5 8 68 AT 2 3 35

VyslelkgnokéekdkliasifikatoReozliauj&im@dnokixlidk.1-3) Hodnwkp zTajleulkAnazorpe ne
jsoanédzornpam&ointingen njedotlivi 1éka¥ ohodnotili vaech shotek ggWdodnodgednotlivy
tabuhMd®Bbulka3. l6bubjekka~dédmterpersonsaknpvypo itakdpo etpravn
vaabla (Abka2)bVavyisém h o dn o ¢ esruybqg lrdkdsdk u p orby m a
3.Phteintrapersoadlandilita jednotdika~adetYkolpYi em~ékaXpgard lermyelkowvwyantem
VWsledky hodnoceni inter- a intra- vicenasobnd Kappa k, reprezentuie @~ subjekbalnocedgt@tekupiny
personalni variability [ékaYo shrnuiji celkogboduedékaXarojeH ob maka¥dp].
Tabukkya6 Slouplweyskytsgici tabulce vy islen po et spravn
vnésleduijéid:)iwltk(ﬁzcrha pg’)eet ohodnocesnjﬂx;jbkjtd{[erys;dg]
hodnocenych sub,jdkesémb whadi Weichni IékaY. Va-enad Kappa
ozna kékparkoehodnocené. ukazdjtadavisiosgtvoYenych
paltékaYo.

Tab. 4. Interpersonalni shoda lékaY oKk(A,®, Ce ®n o tViicae rhéosdmbot dc K & o pa.

Hodnoel N Shodaexchad¥k ok,

A,BC,[k 1) 152 63 (0631 0.448
A,BC, [k 2) 154 39 (0325 0.264
A,BC, [k 3) 147 31 (0121 0.258

Issue 1 © 2010 EuraWl.ISE
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Tab. 5. Interpersondlni shoda mezi pary lékaY oAl(A,B3 €eD dk Kpapbptlaat e sgkroptiYad c
hodnotici kola.

Par N Shoda mkpin ok, 95%nteal
hodnodlp H BS AT spollelsti
A& (k) 156 0593 0536 0,795 0670 06220777
A& (R)] 158 0333 0465 0707 0544 04530635
A& (IB)] 151 0585 0565 0726 0647 06670737
A& (K)| 160 0533 0682 0823 0698 06140781
A& (R)] 161 0286 0593 0,790 0535 04220648
A& (B)] 160 0174 0474 0,754 0499 04000598
A& (K) 155 0480 0442 0824 0673 05940751
A& (R) 155 0281 0397 0,720 0544 04620627
A& (KB) 153 0520 0450 0600 0569 04850653
B& (K)| 156 0429 0,536 0823 0675 05760751
B& (R)| 158 0167 0212 0671 0463 03830543
B& (B)| 151 0087 0226 0627 0402 03200484
B& (K )| 152 0,706 0455 0779 0717 06340800
B& (R)| 154 0714 0527 0,720 0698 06140782
B& (KB)| 147 0,755 0605 0675 0,710 06290792
Cé& (K) 156 0286 0,385 0,759 0521 04230619
Cé& (R)l 155 0139 0180 0618 0,388 0306471
CcC& (KB)| 153 0069 0175 0463 0298 02250370

Tab. 6. Intrapersonalni shoda lékaYok(ArB,edjotVickendkatad Kappa

Hodnidel N Shoda aeclllech ok,
A 1® 94 (0858 0534
B 13 89 (895 0578
C 161 108 (D1® 0.545
D 13 80(%.9) 0525

Intrapersonalni variance (Tabulka 6) LékAany Velkybyrovnazié  Usp anost hodnoceni vy islena na
uddasibdup Yhordoenikadho jenesp&® hdowemn sbé¢koze nezavislé testovaci mno~in byla
subjeketiYe&klolephdka~déhoskupiHhyoskupiMyzbyvajicighrovdao@y0Orbl100%prBS

lékasfaeemost®&tmzdihodneey 9chyaop@iab ulX)a a87,%prédaT)Obdvvellchyby
sloupeci N jsou dany vypuat nim reprezemdas piralvoe@n o cseurbi-
subjekto ozna enych ales pobitdmbitnkeBvajdakodneniltai jektzeskupiAiydoskupibhfviz
nehodnocené. Usp anbskiupHiy49%883 98) TabulBaco~reprezehdlgano
avyu~wilcmo~nogtianitkterénegativetbylemin mdvodu,
4 Diskazdae r subjekty jako nechodnotitelné (18 a lékaYoYdsehodsabesmkto rozl

VeSrovnégawd;,iymyhodnoce;hgsubjel&o$étralk\éyaapmotu subjekpodberukuerghogeni
Usp armmogtnosahjekadaklad vVelkyxdhy@a75kdgubjekdy parenchiyaswnografickeéamu
sonografobkipalitnbazyyyYi SkupAilyylhyesprédnvodnodeny apodheabytitimickkataenos
hodnotici lékaY vytvoYli dva pary skupHtyersfaleanegatiyviauzatimklasifikgtoadn okcwge -
S podobpoajn()stt(j,pa@@ a péﬂ-abUB()a titatmzaZEQQtlﬂ)wa?moto
BDLékAXCdosahja@sp anosti sezdpakmejvyhogngsjainover
pYhiodnodeskupiATy59 %Wa Klasifibdtowr Yeretodl@eave-kone déagn&onybinaceoma.
77.%)pYi elldk&Yznanikolik One-@wtu~inatr énowvarcd ~in utické kasifikace obrazo a Klinickych
normalsubheltpakpo zitimani PYi edmsa’rfellatﬁwmsodxélkoyézkuaemé)lsah(o.
autoimuamytrmi ctizidod ndbaila Usp anB4th (viabulBapYi

sfaleapositiviltzzd 3télkychrozlia¥meizhole nspkahp(ithB S,

chyijenespréanvodénosebjekeo AT).

skuphHdgkupAhy
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Ve studdabyvasécitea-intra NaapYiatudbedeam Yama [5] Smutek D., “ara RTja8 jecdia
persondamiabisidokazate, hypotéabkakodiiieckéaenostil. vec M. 'mﬁge t_ex_tufrle

. , . 4 ' A sonograms In cnronic Inftlal
vprvnh-md,notkoltﬂylsahomaEZI E(?dpo\{epgkg)zhodlr]utlmtna\,/rfg?hi:) ., thyroid gland. Ultrasound i
lékavyia ) =0,448¢vedvou asifikeyorijeazvyZidlkovy gigioe@011531 1543, 2003.

nasleduficfdh2640,258)z USP ch pY diagnostice autoimunitni  [6] Holinka *., “ara R., Smute
TabulkaD ovodjemejspiage thyroiditidy ze sonografickych obrazo Between Structural Change
. i g e oo atithlézy Ultrasound Mhygeisd ofarenc
Iekaﬁ{t;vn;mlf?(')dndalibnll( tlalmh and the PrelBleyréddddbodies
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Vztah zobecn né entropie a Bayesovské pravd

M. Hora ek
'Cenrum biomedicinské informstiRyyM)stav informatiky
"kolitePkaf. RN®ma Zvarova, DrSc.

Souhrn vaentrofEmleniodekerreriho
Cilepmdgezkoumatame zio- indé&xgodadex

becn nou entropii diskrétni nahodné i

veli iftgV-entrotpvidbwnkci,1Uvod

zahrnwjadindepou~ivamychNeclKeayY jsodiskrétniodné

m Y ebiio - d i v ear miitryi)m 8lanyie - veliyshodnovamne mémstor o

sovskou pravd podobnosti chyby pY X=(x,.X)resy=(, . ¥%),Nechje L{l;;(())l\)/rg ?eﬁlg@dwowwgg?Tﬁ ﬂrlﬁ Ic]z
odhadodnaéyoadhodwedi.inynahodna veli ina absolutn spojita studowztlahe zintropB Ay e
Zejmeérnadotvanoetfjiohtahu.vzhledkdmbesguevidsprav . y
Morahamjdddedavmoedliu d podobnostnim rozd lenim p, ~ SOVSkpmavd podolemydiyr
zvan@uom rmépYes(eostrag@amoin 28 R Bdeepas Odvolbddndpsa~-itemeydf
imcuzy ked kanikietsoOs  vat ziednoduaené zna eni, napy Shannoeovyoppgzadane
vztammuezdposterBanynesovskpPxP (Xx) predru~enzd |en fprom Bayesovske pravq podob-
pravd pododhnydsymiocninnyméli Xna Y p(x,y)=PY¥%yy, hosthybeX).Protojsetyto
entropilatenirjedefinoya@ak@ podmin ného rozd leni X za dané mezeyzeostoutimkceamai
normalizpvamyroy diormi  hodna@tyzbude@i)zastupovétervalu [0,(r-1)/r], jsou dob¥e
dolni meze aposteriomi Bayesovske  p (x |=zx= azt)p., tj. argjacméunjgkefinovakdezaprioBaye
pravd podobpbgarEntropienahodneli ikektesérozd lensovskéavd pododinydgsi
Tutminemo~-nobeadiakoukolztapuyje. dané entropie. Poznatky Fana a
strikkonkayp-reintrapiouit Kovalevbkéoxdzpibecn n
kvyjadi¥enbwsziatétieentropifejisspogesnahodneli iseu naairaYidgtrapianjemiory
k apseoniBgso&épadpe tadin m Y pomoci Shannonovy ime novaijid a\aakdmjayidu

dobnadtybZiskanztglevaak entropie L .,
vV tainpoom relo~atye mio~né P vaech Schur-konkavnich entropii.

sndnoanlgitk poorvatprm mé Vejda a Vaaek [4] takeé odvodili
nepYespoasficdntropii. opodacimeepo pdmnré

Nakopeehl&duapkomcadoin o yonyenci Omlto meﬂji@t_o?a[ltjreoqnaeposterBalyreisovsL
mezaposterBanresopsBéd ;4 iiin spojena s minimalni pravd podolhynmyst

podobmbytigdaneentrdpies nauq podobnosti chyby (apriomi

pou~ti  zjednoduai formuli prom rné .
nepYesb&srisine g Yoou~it I,Bayesovskou pravd podobnosti

VesvanedavwréstudoMald
raledajdal] snoszttame z i

téta;proxim\aékeadraeim:tl«a’opiephyby) apriorni, respektive ap
nejt,snvjzaIaMapc_)sterchary}ei sovskmpnavd pododhmydayt i
svkepadpddosichly mei tYidmecniney¢ho@Pidvodi
i-entropiemi. vztapyprom rnepYesno:

Kvadraeokéomi@ sn jwitah pYodhattednotyPodmin n . A
k Bayesopskh&d pododhrydbstiShannoammtvapie taChEMtrcamlumerm/kywmty

(Vesmyspwpsamé mankng ~ ukazadivadraeirtk &spxe a

Shmooa enofe a dé fuke mit mezi mocninnymi  entropiemi

pYisluat¥igyentrgpkipapyY vyjimeppstavemiemapro
Emlenodexerrernide&oodov 2 nejt anjZ,aanaposterlo
indadkalai. Bayesowrsskkd podobylogt

Kli ova slova: zobecn na entropie, C . .
\ . ! a minima dsterpoavid po-
l-entropie, Bayesovska pr (\)lgnpoob 0 nogéteBi @d 0V -
chybgrom mepYesmosninn K dy apd b ma)yr
entropvadraeictcaPhannono>KAravd podobynmg)t
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Mysezabyvdpmdobmpymbléme@eaoja tvd dveg@rej naaou Prom nepYesnost

u rodiny | -entropii, ktera zahrnuje I -divergence, navrhnul Csiszér [10]. Neche r=card(c) B 2 a ozna me
Zna naéusxindepnou~|’vam\§/ichNecjme(x)absoIsprpjvibéix)1j. D={(pX) , .p(x) X B0 ; _,pX)=1}.
m Yemiologiktik@ritgrisou gx)=0b px) =0.,xdl c. Paksou Mezleentramian®prioBaye
VyU*|Wé3n§7|Og|‘akW$dh|C|nSky:Cbivergjeerf(tleovium}hem sovské pra\/d podobnosti Chyby JSOU
oborercdpYipgVayzkumoviny zavedeimazy
(Malako[5])p ¥itudvizutame zi

roznypoipulad€miakrab®]ty

TytbdivenzimyonzZahrhakidst ,
mocnineyn¢hoNavrhujepre- prgakoukeainfamkciktejé

ximadolmezaposterBane- \onyeawaniterilallyyzeonvexniespektive

sovskeavd podehyagdane i(1y150al(0x ajepou-ita
,jentrolptlerzgednodz!aw?o konveGic®/8QPomngéo~esinejn

Yo et pram e nep¥esnosti. Pote o Zvarova [7] nahradit v definici

analytuda~emezatétapro- vzajemdférnatermdhivdrgenci
ximaeeakvadrateakeopiezi  yeenci a zavest zobecn nou  timaxim(umininmemptahiede:

i-entropiepisnvza&kmposte -y, 4iemnparmatdhem k libovodiskrdltistrilp@cn & -
riorni  Bayesovské pravd podobnosti hodmvéeli ixpaprostorktera
chyby _ splHa(¥)1-magxpX) =e.Jeliko-
| , jakakali | -entropie je Schur-konkavni
-entropie NecHejefunks@lHupoocdminkyunkedD (vidora [elkemeze

Zobecremi&ropagyvdnéntropiguyedendiefinidivergamecehe splHuUjI
bylmavr~Ewnaropoidetru n {akEx -!(0X)jkfunkicenk ava i
uka~emleeutfankiskat. intervia/y.!-entrojepealdefi-

L . novatzaahem
Informdiweirgenci

kdyel[0,¢tha

dvodiskrétmozth Ip®ia gX

definovanych na jednom prostoru ZVArdvakazald-entrsdideii
Xzavemu”Ibatkeb[e]En”Opianohqbaﬁstrsqmt\?o’Shanr‘:ﬂonojvou
entromap,Y ikdhaln éhc ard (
jedosa~aepmemai~rmédnoty
(nulcevé&rop-ientrppéetehdy
kdyXjekonstamptraavd podobnostj.
jednmaximhbbdindtgntrgpie k'd yed!

dosa~&dg¢m&govnomroazéd ,
. . Protdurke-f( 0 X)j/&k o n k anan i
lemiz ataeplin merovnost intervalu [1, ) a tedy také funkce
X[f(x") () ek o n k &varite r y@llju
neri~kiekazadhormied (e)je
zavesihani8ifytdunksplHujiDalaiformaclasnostpob~itikonkavaiteryafulyadolni

avzajenmnbarmaci [(k-1 )k k/ k+1) k01 {1, .r-1.

rovnosti _@t@ijemen na&tnaika _meﬂ(e)jepo astekbnkarai
V lankwarovwgdpllavpraci intervalflech)k k/k+1) kde
Hora[&éR]. BI{L, .r-.3.Zk o n v epxi awp ty nee,

poastdche dumikce

(1)

anerovnost
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Kd®l[k-1)kk/k+1) I, r-Jje
k o n v evamit e r {0gi-d Y.

Hormelzentrapiamédosteriorni
Bayesopsaed podechalghiy
jed efinojyeékoa

Oznatmké

timaximemavtahle#kimovolné

diskréémiodeéi Kmgprostoru , , L
a ndhodné veli in  Z které spiHji &P Y IpOmedmoeniame oS beu
eB(XZ)=eB.DoIMeiedefinovérpaef'novam}’hem
analogPoriotorezleentr amie

dané apriorni Bayesovské pravd po-
dobneétihbyolionvexadpektive
konkanesimysillwedengmesiti
obdobgkazuy.2 lankKwrales

avajdajedeysledku kdy=>0.

(Entrotpijedodefinadvrnta

cn né entropie a Bayesovsk

pYejimoutidstanehibéleday,
jednodtaagrom rme&pYesno
Aproximdu bmigavaru

nanteryoa(tul YYajeprp-diverzi
op dpojiyaestdunikadaverzn
funk&e(H)eteddobd¥efinovar
Tatd ol miejget a kkéo n v e xam ikncal
interyaful))vbodefkh1)k
k{l,r-}nabyva shepgmyaxthja
povogmiasteldheéadnimez,
anemaeebyt talepovonmriz.
Prom rmepYepmaproximuje
vztahem

odpowWdannoaotwodidcninn®& kazke +'(e) HE)aH (€)je

entrojsiduentrppiee=(0,2],
kvadratickrod(§ je|-entropi
S| (¥=x-1.

Moralesajdaavedliru snosti
vztahu mezi mocninnymi  entropiemi

a aposteriorni Bayesovskou pravd -
podobrchgtlkyeroaz varlom r-
ndhepYeshaefinovamacem

kdyedl [0,(f-1)adolmiegze
korxnpo astchlirgniurl
shodnotami

TatoniraedapYimozaYe arat
jakoukyzieo nk avantrogpkie
vezonahradma, ae,za&,.

kdy~

Moralesajdhakéazéaklamu
merickych vypo to vypozorovali, ~e
kvadrateokdopeeddnimezi
mocninnymi - entropiemi nejni~ai  pro-
m rnowepYespugithadposte
Prototyéemezpgsoapojityyzie riorni Bayesovské pravd podobnosti
rostoucimi funkcemi na intervalu chyby. Kvoli slo~tému tvaru vzorce
O(-1)YymezmposteBiayrsovsipdom nredpYesealsibti<toéo
pravd podobnosti ¢heybty oz pozdravédi n jak analyticky ov \t.
pigsotakdobdfefinoVatyeze Nakujreeprotpospyvektém
ozna smejjrakvworaddsg d4 | vyu-~ijepre xithalmiie zi¢(g) ,

tj.
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mo~wig@n@brazku

e

OtaktpYiblinepd espaypsak
mo~deékazasleduwyizdni.

Tvrzeni 1 Kvadraticka entropie

H=1-:,. () m & Yio u-aigfoximc
vanprom rmeépYesnefpttisn j:
vztklaposteBaymrisopskeéd -
podobrobygbie zientropjem,

prpakoukehitridpdameéyirozel
rB2.

DokazYipomeHjmdiij-entro-
pidunkideonvaeavamiteridgu
aryzlkonvewmndd (1%](1¥0.
Uva~ujme nejprve pouze funkce |
splHujaki¢(0)=2.tohopdred-
poklgpdyh®>0pra>1Proto~e
H (03K (03ta k€ (¢-1))=H ((-
1)/r), aproximovanou nep¥esnost
Al H) tj.normovamygahliochy
memiezedni(H3g§, (HmMo~eme
vyjaddakigakobsahlocmyezi
mezekh@E)aH (g) norm o \parhiy
sluakoanstantou.

© 2010 EuraWl.ISE



M. Horéa ek: Vztah zobecn né entropie a Bayesovské pravd podobnosti ch

S 38.
I

Obr. 1. Horni aH(e)lrei apepeimovani @yIni mez
u Shannonovyremntbapie s

(1)
EJBlolwme 6 (2010), Issue 1 Dalava~ujmvépad) 0.Pak
AllgH)splHuje
(3).
Paransfozfyaty dostanemePodobatah
m o ~ eprivee \nées t
(2).
(4).
Protdtekonvezin(Q,arB1,
dostadvriamevnosti Dosazerimvi83tdJoovnosti

(2)iskame
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Metody pro tvorbu asov zavislych referen nic
a kvantilovych kYivek pro hodnoceni velikosti
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’‘Gynekologicko-porodnickéhothdiyendy & amlenhocinice, Praha
"kolitePkaf. RN®ma Zvarova, DrSc.

Souhrn nezavidhb ihaKvantikowi¥kamo~mitabnormadhik dsXtesneé
Hodnowenhikpsdidw moxlira- vykresladeyagpovigadnoomurozliameti mitbv mpojmg
zvukdviémeesite~egndpravnynebo vice kvantiom pro dané GS doleprepravyptypaamyaler
manageméawotenKtiniterpretaghvishas &. studie.

tchomYreiné sbuirdeani

interveakyantikowiékavisla PY hodnoceni velikosti je nam ‘ena Pro¥ezové a longitudinani studie.
gesta nim staY. Pomoci nich identi- hodnygkaekéminRlpova~ovamaozdikpiroYezalvougitudin
fikujeemeré mmd nktye néohou zaexémia meepokpatna stufleainalogickdhlezelikast
pouk&zaYitonpmdetd\d pprvepYtomnost patologie u plodu (napY rosteiodq [4]VproYesoweii
jsozmin ngklamddole pité morfologiebohuwomozomdlnika~gyodYispdessoubrauze
vasm n&h sudipotagd po [B]lintrauterdandvestrikidi, jednimYendatjnvéongitudin
konstriuGbitmtervhllovrcimem makrospghppialaicenformatiyem Yenkoli&patkow@nob hu
prace je podat p¥hled dostupnych mo~npatiptyepreycekttefému asw.tohodovodanatapro
statistickych metod pro tvorbu refe- odpovhddan Ydawom@noddpze Yezowjgahtidvanfornpawuine
ren nioherwakdvoantilkwjiokkznandéstrilpuoen rynéddaném velikambhbygou~ptarovnan
jejimretodikdnosdminodeluGS.imviceeziskadmwanbtéei velikedoidenamd&y dany

sdafjejichhaadmezeni. alOQ@ercernfrxtrémpedané asowkamsreKeremopiulaci.
m Yeresrovnsreiferemompiulaci

Kli ovA slova: plod, gesta ni staY, [6]. Datrhdongitudistuliwigdupio

ultrazliokmepriegl ogife,ren ni tvorRilprtnodnowehiik brsats tu

interkalankitantikowiz kay- Vliteraltaérel &ztldapwstupoploddpracov&ritbavy~aduj
malnbzd lewirmalizuaicsiforpr&konstrlRkckvantilkwjivlekodliamoatodikie mausiohled:-
maclkyvantileyrese VPrviodémeadyjepo fean Hovatliandbasnéharakteaem
biomekriiovyebnepYesta- gitudinddnid@pakovanteni
novekeéantlohwvé skichybnymjedngHodsowysoz&vidbik~e
1Uvod klinickgmrommledryvaileodu. skute nd velikost souboru odpovida
Hodnowehikpsdgekli opgo Cllemtpragepodropnozkoumatompoy ipaeispe twlo doe~
Spra’_\rma'/nagemhoten'géwﬁ_Y mO"'BéatiSU‘hCEktéﬂlyleOI’le Cebk/étmpoutm “é[l]POlﬂt"é

bezvyhradnpird ultrazvuk od &antlovych Kivek pro hodnoceni metodika zpracovani musi byt tomu

m Yeambryoné héthlndcd- VvVelikplotdu. patYipiizposdbrgnadrobn |
n‘etrickyCh parametro (napY temeno- infOmed(GijS,eﬁétprOblemat
kotgsnidéla ,obowdhlhaiky d&kla 2Navshuddsb dat odkazujpeshiteraft® o Mtéto

femualp),odzb]jcm-apro\sttéainaDYI'ne~S|e'budemenOVj@tdno—préS(iEbude[thl\e nowatnstruk
vprob guavidotyd ]K jejich tlivysiatistiokgtod@m,inimereferenkiiqpenelikoouddat
spravngmsiousdoireiferen mejdole~tiodgykajseinavrhuzproYezovtydhtejsomapoli
intery®M kvantikowigkteré studsed duat. fetddbndmennieheast paigvd -
p o-tid/m ep r oi netripeatc iz ilsaédah o podobdikgnazaishurdatve
biome trifeektéhmpidraa m ez kie Velikostostledole~idéliaova&rovmsamigitudistuldieni.
ho porovnavame s velikosti daného pYesnygnamhtwopojmkaeré
parameefierepopu[at.i jsowmstopraxam HowahikostVyb vzorlawsb datvyb ade
plodedanjednimYenidany kvatniho vzorku je velm podstatny.
R( astazyvaaéad fierimmine masovwy okam-k, zatimco rost plodu Vyhodepokjyslou détains
normaozimepg¥Y §dsteoamiezip Y edsthywnugenpcayds]Tyto pro ekpnstrlRktle
medvojdainyektré mkvamtiladv koncewceobobsahagéla
(typibky95percemt®09R1) rozdiimform¥eclék pd o duo~e
danéhimmetrig&édmnezavisi@y nomhinadoyalmonahinu
veli hgraangestashd(yGS, rostaunaopakrmarastoploid
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CilejrmziskadnejreprezentatdBitaaistmeké®dy aWightddoporupuimaem it
vzorpkpulae¢lé&yvgaetheni B heposledavableticobjevilaskubickyhyno @emtc?+d’).
p¥dchozi selekce, neboe napY data ceMadhatistimeyptdbvorRu Pokwkkoeficderetlistatistic
pou~ztaltrazvukopayectipemd a kvantilowch k¥vek. Mezi zékladni vyznamdnuli@d lengh® Ea
vad nych z n jake ur ité kpio+eakid hdkdlalas e eopauttybrba vyslepeko vecddp ovi # aijtiicik o
mohwoyrazavliwnyislededhle- kvankilesén niladspgob hemhodnozesu ud e ntroval lem4
demtomugvysledelotenetviGSavykaznjbreodwatyl]. stupmiohnopbdi)~ijlevearatic
obvykhedm~zp tnexistuijeitda DYiwe avamg~adavadkonej- polynamnalogbgkakuje@mae
kontrovehtedtohkterteho- jednodmaaododikpeseairokoukoeficteMdstopakujemeud
tenstvi by mlo byt pova~ovano za dostupngptd ettddhnploymalunenaraniamempolynoktajiy~
abnormalryivazeneferen niiptr&aiamohe-adoabimodel nelzakbastradtmad hifta]
vyb rAltmarChitiydoporu upuimo-prigakékbdlidouziskanénavrhjukalternathow npro
poupivyYapenieformaeeé m Y &mikuddgpiovidapjdcélka tiluoblematiku velikosti plodu linedm -
jsomnamyobvyaet¥eyjimkowzskofu2B. heposledirejtsbhbu kubiaokgd@hkb.+ciXProklada
t chravidkteryehozdupilodu Zskomsptalast yyu~iva@jsyou polynomaasthphiekubickyc
zjiatzeavavmazenyvyojoada zaoveH i systémem, ktery Svtovd senedoporwmelbheéskakgivky
nebonemocmatiow livHUy$¢i zdravotoiglkai dapeorupupe mohevykazoeae &Meggksou
plodakomapdiabemedlinedo porovnavskhdmnthopometriokpttmebprudkém nryaza atku
renadtmiemocdendadoabipyl m Yesrieferepompiuldd@¥ne- akonmizm€HidYpYipadgsou
ka~dydetnhotensdstoup¥éin posledadylprokadza@&seskory koeficpepoyynotmyté@phatého
bli~atejnyantemY ¢hj. lzeyutjigkwynikagsikontrolytupstatistvigkyandmoé,oru u
kvaldtyvolujtcazvuképreohit sevyuziomkpoéyndmigddil
Rozswahb rNieshadst@angakt, referegrafphodpégejiphaxi 3.1.R)7Yolbahodn éload ed y
rozsalysm Ibysoubprdvorbu[14]ebkontrokonadjitjiimhYeninem hMychdpetuzzestatistic
kvantil&Yyehkyv tsioubtdm [15]. vyznamaobe\xjd biyn mittak é
p¥esjabdo i othadypeenio estetvaehiei aky schoddaty
ZajekiinileabvykleustYdd nObeclzenetordby dnlatvairoké
koncozd IRmiy.s{djudavée skupiarame{rvickitazplied- Dal&irokahrnppesouzemddy
stYeadnyibSBO®operceqdilu okladwpecifickeo lanig- ziskangdlgnooatkddarafu

lzepYiblvynadadkbasolsek - parame{eimlpérickeé). vynesemeidmam Yleodnot:

rodatoéchy(SpPprodan& s minudsodnotae kavamaaklad

vztahem 3.1 Metoda prom ru a sm vythaa émedeVzphvis Iroax b
odchylky asledujeha&jaken niariabili

TathhojmozaiYreatdbdypchaei v zaiwldtna ae [7.]WtoYhdm
(1a), zakladniho pYedpokladu, rermé&egiaiemiée~emndkhali
sleduji nam “ené hodnoty normalni odchydklo ekdvaoémanhiapyY
rozd lspmom Sktesén ni kladmeewzaporaikn ¥so.mto
kdez,, jeodpwidpihomat ze plynukdvisioaGtSPo~adovanpYiplychmompbYebtasanalyzo
standardizawamé@&indhod lenkvantiloWiodkpotarms paotmocidataransformokt@ronorma-
anjepo etyippddelikestiboruvztahu lizujitaiecrhs f o MEaccdill . 1.
nm o ~ eprog @y i b My na paxkid
(2), Poté&,oziskamkeodmyodelro
prompokra ujreode Vaaaiiabili
(1b). kdé&jeodpovidajdatolrmalnihbnohoYipablikovangaipli-
rozd l@mipYdOa90perceeretilkovahodgityenedovolmaca3y
k=+1,2B8r6 a95percenltjb645,zavisI®licmémodivamenali
Jestlha@ Yipbadadujamero apodlaSDpYedstavarpar oblakdtalmiometpadyariabili
90%eferemrerSElYIR%S D, smoanho odlykupo daéGS mezjednotlipynpiadyn w~dy
potmmtY eb s peromp (1+0,5 v referen ni populaci. Mestdsdatpd&iiktbdr-od r dotsfié].e
1,6452)09@%HSE0dpovidajp@modelokdnerpromasD tedyaproseabygoéivanodelu
10%SDn » 235Kromtohojm VvZavishaSfakoolynomiokéestoutasovoavislBesitnavr-
extrémpejcietitithépYegmy POMoneétodgimenaierth ey Altmenem [16] pat¥ mezi nej-
jehodhadletedgYejmeépotye [“MLL6]. pou=ivan jatl.
bujembecn kols&pozorovani, . , . .
abychpmextrépaicenidgaliNeiprve m@aiah pokpsimeci
odhadgumi¥&snosti. regrezsnalwyynodebcd\,eddvatnl
kKYipkprom{(OhrCedy eolby
stupn polynomu,] RoRstystt o[l
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Obrl. Zavislost temeno-kostr ni délky plodu na gesta nim staYi v prvnim trin
prolo~ena regresni polynomicka& kiwika o qoibd hinjéciupdomh é (o stupn
y = 0.6226,3177 t - 6,7365. Soubor obsahuje m Yeni 664 plodo s pYesn znan
oplodn ni).

Obr2. Diagram modifikovanych absolutnich rezidui v zavislosti na gesta nim ¢
spole n s prolo~enou linearni regresni kYivkou y = 0,0833 t -
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ZaklagepMedpokpakmdYeniJemepravd podmpahkmmskanikdm.an8 Djsomurom8Ddané
vaeshaYykazujimalozdlo~enispokojimétiejotYeblbYadkunaaimodelpmilan® Sykterém
rezidueaiskanrelgoesmie luvyaaiho stupn ne~ kvadradf vk ptob R IProPtidinoceni je
prorombym lanitakBéormalnév Yemade3Djeu~itevyméstdoporu awvaopikstyppgrafu
rozd letinabsolbboinbtyhto +1,6&8R grafezidehbechomzskévoavishastskeychoem i
rezidudlonormaiudilehdkud o ekavadbi¥hodretzidwide odhatétdnsystematidkbylki
uva~ujpnoan nXoktersdedujemetrzimitoanicemi. hodnbyy Igyndhodnzmist r
normé&loid Ileprom rem0 okoloulg meziYisluamyamtil
arozptyfepotoabsolborinotylebitteeabsofreduanemi pychominio ekavaagiodnot
I majdolonormaddilempiro Vyznam@Sjeodh&dshodsy (na®@hodnzstkobgm Ibe~et
m re@2)s [18Promabsolutnickpovodneanodifikogandicih me zi= +1,64%%nad5%pod)
rezidui vynasobeny Q(p/2) je potom o (OWr)Daleprhontrodapdnoty
odha\ésgnmzn)i/d%gd,;ésﬂome@i Regresmdljpzadhadombry 75k onoapiyiblhemmabreid len
SDpYijatlednsta\nz:'ii/isIrn)atiVeSkl“e mo siar &tivalavislosgounptrmglimgio b4)Bodgrafu
ase, budou hodnoty p¥edpov zené S M@ SProbgchommmlasledn py mly leet p¥bli-n na p¥mee.
regrabbolutedfinavishesti ZNOVYyhladitvkpromspou- g formadwimeni noze @ty
asavynasok@erddhadem ~itima~enegresdyakoahy \wteqpodibapakdilk2)nebo
rezigudar@atinodhagem POUTi@nMevracreadnatwihe wiegpoddbapaFeancipbe)
mocniobhadoBebpéaan@S zdgenutmpodotkneuvelkyct
Identpokstuiay fd y s BoMight [INicmerfekayyslekYaW&U s ohoronoe-ji~mal odeklaod

[4}<,dy|ejpa\bsolhbmll’noe;{iduitémV¥m3eVyrazh'y normavidgk statistvgkypamn
2 ) i 7 i o o nenormadpratozumregamit:
vynasolfph®) imvytvoYime Nasledujici dole~ity krok @y Bikiey & hr §BFtp.Yibli~1

modifikoatand uerziid@secaled o z : ; AR .
absoIueeiduSPsRsT;a.posIéze-‘ghompdsumny Iite mysirojem=0, 0)@stlioemalmifeukazu]

regredU\jezﬁme'smesaisetejnymjsondeZSkQ'kytewwpo ITRNDE jasnmdic hyldl i mK).

zposobjakyypopsamodelac®CZ0rovadeytymoetahu
prom amiskamydedu~ijemoe 5
odhallyezifomr). (3),

Obr3. Z skoOry jednotlivych pozorovani s o ekavanym 5. a 95. percentilem (--
5,27 % nad 95. percentilem a 88,71 % mezi 5. a 95. percenti
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BJOUPOY JUfRW.IOU BUBABYS O

-4 -3 -2 -1 0 1 2 3 4

Poz @ovana hodnota

Obr4. Normalni diagram Z sko6ro. W test podle Shapira a Wilka W :

Nakonec, jestli~e jsme s modelem WkreslkMimakodovedirgram& sképrgakékmdvé Y elrie
spokojewantilowi&kyopo~a- spolesrpozorovgslioukda vVy® attponcédvzathu(3)a tomu
dované RI Ize wypo itat dosazenim Ve nggosouzéskandbdeluodpovidmgicienislkkatinverze
vymodelopaama®@ o ztahu (O tor). distribfumkaermalnélzd len
(2). N(O,1).

Obr5. Ziskany model zavislosti temeno-kostr ni délky plodu na gesta nim stéa
s referen ni kYivkeolu g koY prlooww pfo 5. a 95. percentil (------ ).
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3.1Lbgaritmiak&dformace FPjmefinqaka Rozd |lzaviplreom rnymséem ni
Vyapopsamé@&todaussplHovat hladageRjekomplebpsaviemi
pYedpokdakla~d&mBpochazejbtb t+c ¥d%H. .. (5), parametry | (Box-Coxova mocnina,
datzpopulacermatowizd lenim. vztahspgkaikmom{m e dian)

Tentpo~adaweekle~dypln n,kd@, p, & jsouybiramyno~inyvaria ni koeficient), jejich~ inicidly
neboe mnoho fetalnich biometrickych {-21:0,80,5;2;3}Jedanee (LMaSyahyetgdéno.

parametro wkazuje asto nenulovou mocnihpYedstpwijedegwn-

aikmosbvykledredkm&slye  ritmusdf seroviag .DalaimpPYedpokl&éeja e didar ¢
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kestabilvaacabvipMypadSD g powigéazu
vyrazasseé $1].
) , ) _a+blog) +c2+d 21 0.6) (6). (7)
VpYipaderezidm@o ate niho
moderhajkdladnaikmasayrhuj

Roys{al]provécsgaritmir(awsuquprvnImmpmevyravzetvaru

. , a+bf.Prdanspubbanalezneme
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vyhlasdiou~iltddy) .Jestljiseu prolo~dmtgysnsamostatimye h transformace [26]. Tato transformace

rezidutakhmvziskangdbdelu’ . . . >y Py AN .
~ Ye dikte Yiblnenmaln
staleeaikm@mayhppeu o - arniwengre sfruickspio u ~ itfithh P Y e wa mep

o ; & fanasledyberbdmeénppuo rozd |IBnb=lodpovdBaYesn
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norma bizydé jv tai nych kombinaci exponento. Nejlepai

' modeddeotdmsnejnieaidualmizna insd (atedg)) jaks,

Po dokon eni modelace je dole~ité SD. potdek@rom R(etedy)jean

nezapomaaopttnobransformaci, . , .
ziskah%ivkyitimmtiIoga(ratm%‘pl'kﬁe'aswoc'I"m,leahOdy
modebutozarovekén leny

eveonte tegim polynomeup Ypou~kbinven nich

3.1Z20mkpuwéynomy polynomo. (8)
Konvenpaiynomygjé¢eloYadu

- ¢ 3.2M@etoda
dob¥ znadmych nevyhod. Polynomy .
nizkéestapnabizejjomezeno M@ etotmakp Yedstaiel3
akathuamoe dya ~dydaprolo~ife4dpozddiokoGab&repns],
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aAltmlip]Y e d Irm<zidi Yreorod o u ritmicka transformace porrpallzovat
polynomazyvarmyechk@ody - nedok Med¢owyechapYedpokladu,
non(j/ractpcoriyhorﬁFasj;e,jich~~th°d”V°|emécnimnaé‘ns‘cor'
Ienmajeixpone)rm;zzquéedemmaceOkéedS”amkm‘aﬁata
stanovempa~irmelo iseIanYcﬁ.orm,al,'P?Mmag#mvmdfma' ) (9).
necelo iselnych hodnot. Konven ni izujfansfojmadiéransformaci
polyngsopodmno+énoodiny navr~BpaenCoxgm6dirans-

Jestli~e je konven ni polynom dan ~ forma miacninpamamefrem
Vyrazemaru ktefjgpraan@ Soptimalitzak,an

abkompledmstraikimost.
atb.tc’tdit. .. (4),
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Zrovni®dzedvodikyvantl rozd leny do navazujicich v kowych
nahodwedi iynydanétmmjedan skupMm.dktenmydobrohiode,
vztahem vdiagranmadstaydidmewnou

arokterauteYirovikaenju.
Zm ntvamdokalizaerenadia-
gramu je potom charakteristicka pro
jednothipnleshddgphodelac
(12). prom rrazp tyilkim @gptii atosti)

3.BMSwetoda
(10), TYintegrédpyamijbhrubosto P¥gpaadnomily poBaCaw

KYikBMtaStlavedapYirozenymansfommodigyharuaetitom
kdez jepYislwahyarsttidndarkubickpmnsumMka~d@zhodnéosti api atosti, kterou transformace
dizovaméhmalndho |& nrie hodnbVyhodobgtostypte nedokzotedednit.
danegest|is-oriY i LKW aSH) SubjekkimWiO,r\by(OV}%kh[):én )
hladkéohladkkvantikowigkyodstrars nelysouboreate JakaevaeobelcM Snieto tiye
Rovn{déamovolakenstruo &R E0 jkos jelonyn célem chapgaMSketokierprezentoyv
kvantillY bvikwib o v @l aéov aproceyghlaxemijelkkontrolov&ngh$gtasinoda oo~ iRax-
niceg),yjédyktékmd-vziskanéle’rpnmmotCﬂewahIazovaHckCoxomwcnirerxé)onendiia'xtmii—
m Yéaimzskoru. rameNenutoo ovatdnwéoveé buce, kiera mo~e pomoci pY¥tomnou

hranjednotlskupihodndta api atost wat. Distribuce ma tyY
Povodni nav-end metoda [23], [24) MasSprea-teépostupau-ite parameing ersévat kterze
zahrnovazd léaflocomo~na VPO €t Zbjvajicich dvou paramefro.  interpreadwatahsjdcgoloze
neju~ai&bvysdkhupanearove Hedna subjekivita, kiera v postupu  (promvay,ial{dht b\agikmost
s dostate nym po tem p¥pado (pro zostajeagllaga,aa nebalter (transforknay:n_aetaia)pi atos
spolehiywye dédspbOpoté nativn volba ekvivalentnich stuptb (mpcnlnny exponencialni par_ametr).
odhhgnasprika~dskwpinvtadaeVolndeguivalegrediseedomyYyhodeuneoskytigeibmbue
pomouétodaximalndhodno &P Fkteri&otunkecichtoyhla zohled kg udip¥utomnkoniost
anakonmr@|O~Zdﬂkanr§,@@notzovacﬁahamajtsowyu~iteln japm a'ECjSitblOChlakapl ateéz -
hladkymi RY)iMBasti, kgyo M \.(itkml’m\y_yh,laz}doﬂ.n&t[ali d leni).
vhaen 2 uitlboomumedu PraednotkivieskytM(ta S(t) . 3 _
(kubiskBpadrouh g, lynompdpovida stupni ko,mpleanbrst_mqh!@méqmwmwt@tqdy
nebjednod<uae|cednka3posob(nap5(DF: 1 znamemmnstantmﬁXI[rlaJnl penalizovane v_rohodnostl _
rozd I(bqﬁdnotl\ivk?@hﬁskhpinprObErDEZOdpo‘Pm'éWEC@% Qnasleddﬁla(drantebmaloglc
je volitelny a mo~e tedy dWibhkvagraki¥kegeEDB 4 jaktMBetod .
podokyivek. odpovida komplikovan jaim tvarom).

Volb&DFaknusiyvasiupeH3.WRmetoda
ColeGredasdodalovodms Vvyhlazeni a zachovat v rnidsaRyabemuigdpdtudzev
metomeparametrackkiteqe NizkhotdmooheékipYehlazehifY¥prezenneediametfisky
poH pootid pameo medu zatinvgsokBKpodhlak¥ivikyVvylivadiClevamvueatikpro
meximélni penalizované v rohodnost. ~ Newyhodou tedy zostava, ~e voba ~ VYyhlazdwchdvgicdgrepomoc
KYivLkyMY) aSt)jsoudedhado-optimaEDgdwicemsgmbjektivhdkav@~dnree aemir §32].
vanmaximalpeaailizowané Nicmeéeaxistjpandbjektgomioc
hodnosti preybnrejlepeodydelalo~ena

naskute nesdvvojnaspmerky

logaritmicki®odmesYiibld~n

rozd llechgp stupubdnpaitan

zm nd&DF6]Dalaio~noksttd a

mo~eomawiyb remjvhodn jaich

EDFetzvwomhot emvigram ),

velmitltMagno stdskmayr~eny

(1), BuuremEmederiksBMrmlot

se skladhd ze sady detrendovanych

normalgfalreziddietrendovany
kde a, a, a a jsou whlazovaci zname-gY isleamyrkelkayeil

paramatipgaritmickhodnos@dlie teddpovidajieklawanéeho
funk¢elanvatahem normainiho  kvantilu [28]), které jsou
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MetodapYedpokldd&nkrétniajdemgtimalodnoAytodd 4Diskuze

rozd leam Yehypdmprtaané poru ppisuzowaddnpnatvr~en®o tobu aso z&syb kanio
GSkvanjsopdhadoedamyrickgadychparampom dailkulacexistojkolikznysatoznich~
Zarove¥Wedpo&}ejakkvantilyodo, které pYpadnou mezi p¥iehlé ka~dégakyhqtaykomezerei.
samotne, tak intervaly mezi kvantily percemagpgbyovnswarkavanymedyepravd podoparénalezl|i
vdané@Smahiladkléovdéloje hodnottanka~dévéozoroe@&nijednunivermmdd hd ktie baybyla
vynuceimpeozestu@kivantilyeoretbgky ibattpovidagikcir optimaAdmieckolnosti.

lze vyjad¥ipolypnokeyho stupeaemdiry no mowkée &.dbimu

prpejiZdkbry vprarmio~stuppbllyna@mbraniPYednpatametrimbdékrpuo -
[32]. m rasm rodathcéhyjlekglativr
HladkkeantilavYygekosa~eno jednoduchost a aplikovatelnost, kdy

dvoustuplovgesémrviiazi Vzhledetmomu,en kterdvislek jeqiupredédoatejv tima
ziskanydr&vaneimpiriaya prom no&zoropadéladasové z&adchsaisckb pogano Je
se¥adime podle vzrostajiciho GS a obdombhoy~adsVatittyar nutrédorazmiglidiitsakannRich
vybereme okno prvnikhpek kv Mukey# okfleydnotodynoar zavvgiznamalodr-pehedpokl:
zlomek celkoveho po tu pozorovani, bidnd®wtako|3dJavrbkddlata normality dat. Modelaci S
typickyl® .T mitlohodnotamicmnavazujacsichg&hpka,-dou ase je metoda schopnd si poradit
prolo~iewe elsYiwkaavislosti skupinu prolo~it polynomerhea ek ovs/kd d aetier bbmig arit
GSzeseYazemngzilibuiinpe  prose iko k¥vek pou~it dalai len mick@gop VY ipad unlotgaritmic
~adované kvantily, pokud je t¥eba, vpolynoAdtuernatowsnppezen-transformaere kdydstraeit
pou~ijiemerp alaisikadmadnotytovatioldsteePrerf34kdysou aikmewadNicméamikmmshici
kvantihnmesepnremediaG® v kopédskuyyimezeay dtkuse s GS a nenormalni api
t chttom Yefinmsmpou~pidb apolynonkitikiEpaproximovémuadp¥eklewWgate#rmantiloy
vypo beotdya~k Postsigppakujepoastech. kYivikZskotyeyjackXxplicitn
sposunokinmed@ty imgagprava, rovnicemktanetoma@a mezen
tispou~igomoro¥ak+lpoté 3 . Heparamekvaookalegiese danénamymeivyho padynomi
3a~k+2,& dokwnkejsvaechnaDalaio~ngatkonstrukfodrenkyckYivmlo~®yvyrazalepaer
pozorowawmjpitaypovgbranychit kivekp¥dau¢ Yaam ea pou-~ibidiznly mkoyglymomo.
kvantilo. vyu~ivapieparamekvicrktélov é
regrg8éTytmetodigvopljimyV oblaseitalmiome praeYénto
KvantilovazinYkp&anibfdde odhddbovolkehontiidkbladké postme pipakowayn ~ivamapy,-
velmiepravideiog® nutnjé¢ funkoezavisiem n@Shez d podobdikyomuevelkast
vdruligziyhlatia.d kot vk  nutnosti p¥edpokladu parametrického  fednd ulax ko g hboretc ko
i-typercembitemeadéiorm rodénia jsotey nemardenlé parameosdatepiHpYedpokl

polynegrmaloupn vpYipadadtransformatmdanomiy. Néren, nevdyjetado
nedok&oenzahiatata celém podminéta~it@zd@somamist
y=a,-+at +af+. .+af (13). asoveészmekétojbdostate nalternatédndy

robuswaipYitomodkahlyach
Koeficigntyour itjéjsopoté zorovemmiviipostulmpautonomnliMSnetodyu~iwipje naviaroe
modeloyakgolynagnkde je nebwveechnhlazpaaamjstoy v rohodpevysiofde xikaidnioce
Zskdtéperceneidy, optimalibegabyektparsidiou. vyu~itelebuukdedaéd k d~ydvoyY
kvantilkoWwi&tkgohled@ajejich
a,=h,+ plz+pzf+”ﬂ?zqi (14), Gannakol3®lublikogixlistupglotdsUmisipodatseaikasti
3 kdypropodimékvatb& kYky kolisajasieyredeormalni ap
kdstup@piolynsmemoeapto pou~jiddrooghaldustoltokaln mo-e po transformaci zostat. Velmi
roznkodnd.t§¥ imtoposobjem konstajlémiw_\qw:ameto_oﬂ\you u~ite nyerd | epa ord u kireeo d y
dosa~|emmtrr«nlzyeshm¢)k)i/antiIyader- AutoY pqu~|I| Gaussovo J{Stdrp Jsomamok_rYé\L(t)yM_(t)aS(t) které
azabranjejd«h i~&moimbinad obdélnikové jadro a talééhzrr;I—UJ\i(k usnak%ﬁmé?irkooz]pthéidmlast:i
‘ A A 4 oporu emdety e aduYKkystruktuar ietom@umo~Hl
[noovdngszﬁ,(j‘laas',;E?g’jg‘b&irﬂneyh|a_zommaalpwkpau~itiziskayjad\kaah_ti|okw9io/|_aee<
kvanoidpadwptéhdzdtonapy kvantlnegémsrgzen_tMB\laaklol. formvzorZekdopypednotnlové
pomaordtodejmenaiehco. [37]. Pro podrobn jai popis metod m Ydné&po ipam rsinadia.
odkazunenvéslpadfEEg37]. druhgtramaalemetodakolik
Tatonetodavolaje nfdexibilitu. . L . nevydadyorocesgmiazovan
Nicménpsario~eyhutmélké Eeganinim nastroem pro posouzeni
mno-~stvi experimentovani s volbou ~ Shodyw deldafgizdewommiot ,
nastavit@laneoh&tpa g ne~ JakkaBalufas].
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zm o krajovgstrelchivkyYi- neustéalsgerap¥li pkantpeg [1JAIltman D.G., Chitty L.S.: C
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. p . . [2] Kuczmarski R.J., Ogden C
jsom Yeméstejnomastoupemedostupxplitivatapuo kon- 50009 cpc growth charts fo

[25]. verniovémoYedhdodpovidajicihstates: Methods and devel
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. L . s, . p , associated malformations ¢
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abali koblavstiatispckgramyolpoznamphaftevyhlazovanilltrasound Obstet GyB6eol

(msqrepo®R autCrarg¢40jgat kvantiId<wyi®tby<lm~dg/okladén[%]3§6kolR_J_ chik L. Domb

videtwetoxpl istupnily takroc_:zheue,rnU]La’gFPh(ed]emiéi Zador |.E:. Correctly inden
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Infrastruktura pro ukladani dat a vypo ty v bio
vyzkumu

T. Kulhdnek
'Ustav patologické fyziologie 1. LF UK, LaboratoY biokybernetiky a po ita o\
"kolitéhg. Milan "arek, Csc.

Souhrn 1Uvod iproblémplyvajiekompatib
Indstktajakslbatedyndr Oblast aplikaci, které podporuji bio- roznyPAC Systerhbgrékdy ~
strukpuwrsk y t anvéekrnez nfickiomr © u medicinsky vyzkum v ramci distri- pou~iDd{dOpMotokodplastni
slu~pyskytovatedrimodelubuovanych vypo etnich syign@hed) epukigiaapraDbuCOoOM
nasazeanvcloudomputilkteuy n kolik Uoh. Havnimi Ulohami jsou snimi@.rpouhwoyum DUC GK
umo~Hwje~datovawypo etnvym m&)adayhledaadmilai vyvinpbynocayéstemilasicko
kapawidioujskkano~fiyzickychbdhw je pomlooatanigzudata  struktaeotraliz owl®n-dhed
ivirtuala ¥ hzlewdfastrijkkoramo-bvat dlouhotrvajici paralelni distribuoyp&rétuspiwaferbpyY
sibameeby pskodm zv@de vypoRpsledaliatejdole~ityMeDiMEdh)eblomunikea mtira
ka~déwya k um mpé mjlekply itomdkolem, je poskytovani p¥m ¥ného s mo~mpastilamierdtjedriptl
sdilettejfiyézi dedpazidpojenyah-ivatelpkeéhtotealie ~itlast- dgist@éimpvnocemeymoicni ni
po itmmaYizésdu aslmdbje noskfermusytoystésmpyHgeat,systéRAC EnapEYRC3$3hebo
testovamkytdwmamaistrjkkarypo~adavazlachowonuikrami ReDiMed).
slu~mykolpkajekioamaktivitpacieatadmudiytaru eneo,
sdru~@ESNET.IékaYfakéltyk aplika&kidatosredostanen JinynYikladsetmibuosysténol
UnivemzatyowWwyraf el FUKa opravn ni u~vatelé. Z toho wyplyva pronedichgproj&kiBayeho~
Hdéma tamen f&lUy AeRéme nutn@wtu-~vitsokibnoveHdbez-rameylazkoum@aona nprsatpojov

mazickychmPraZelAMU). pe eni pYstupu k datom, p¥Ypadn obec:s\)és_té_vn.yetm_'/m Dy COM
Sou aswyyzkwnoblastipo etnvhodaooenymdaa.ci snimko mezi institucemi z roznych
fyziologie je naro ny na wvypo etni evropskyeohd zkoumao~nos

kapacMyupo edhdhjsoudistri-Systémym Ysjdcavym mat poskytawyw~ivlat~bydiolog
buovgoyita oktefjéoposky-mezioznyomganizasepmkouaivzdaleanezinadodns].
tovannfrastrultrorj@ekablastioptimal dzactobah Y e® ita ovou

analytgskdhage naro mg siajfrdait@osilaN&seajiaecufalapilyikladesmribuowsyrsyc

propustnost po ita ové sit mezi jistou miru spolehlivosti doru eni téemumedigismaystewyy~ivaj
akustickwitieaYizemiokalniaintegroZnékompastybtémy vypo atmiedatoynyigroym nu
stramanalytiakbiknadtran medicinskyrdlz Rooje&itobus

wkonného serveru. Tento pYsp vek PrvnimYikladiesrribuo\sarsyc Medicus je postaven na gridovem
popishjavwliastnasfizyyro témo jsou PACS systémy (Picture middlevGdoblisso lkafposkytuj
infrastruktemngrocakovyyp ArchiaimommuniSysbemsyslu~sbyepdezemutuipMatedhran
aplikdofrastrjakwonadala- DICONDigitabhgiammg€ ommu-DICOWuU~ivgamdowvehddlewa
sazemamaclioed mputhroghg/t nicatiicomMbedicijeeyou asnosp¥indkiter&nefatgwpolehlive
vhodmpéomeziobotpomyg pro nejpou~ivamrjdardormat bezpe aefetktpWreidals].
spolupraci a integraci vysoce spe- protokwym mbrazowedicinské
cializovaoffwharapyiklaci. informaodlasaidiolofjdbez-PYiklasdsmemauo n@#pd eno s

pe epiYenadadamjjeponechandajesystémdovamympgiojekt
Kli osdovaloudomputimfga jinywrstvaystémuC SystémyFONINRledeédsystpnpodport
strukfak®lu~bartualizyge, jsou budované s vyu-~itim protokolu foniatrickyethpenkyapjekac
ethyziolodeatifikaiodogickPt@GCaMtaragoukladaspgravupranalyzwikovadonamasu
systéwedjdByzdologsylkyémomedicinskymiKotairs@gedna pYesrotokntialghnéch(yRDP)
protokzdalphachyidomputingsystéuzavYweméénoemocniceopera syistevindVind ¢ &s
hlaspwoée nebo sit nemocnic pod spole nym

viastnikememyvspal~adavek

ifomn spijtsgém zragah

I&kai,v de¢ttu ene seobheli
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PYiklaagepm etyyidhtajesystémbytowyac tpey,e nosgdgipabitacClowdmputing

vyvijemympeiojelldENTIFIKAZ&sekunplYeglobadnéa na-

Cloud computing je konstrukt, ktery

Vypo emmidelliydskKgziolsgie planop&reindado hledkesmper-umopryii skaplikpecisd ddjiiné

vywpirostM&dIAB/Simrudink po ita omypo tp¥im Ydhwnd
viazykedelitldou asmedelyvykomnoe deyb reiptidddalai
pokryvaji komplexn celou znamou pokroteléhnkkgisgpole maxi-

lokalnte yeu~ivatpboVvtpl6].
Clowdbmpupimgkyfjakelu~bu
busoftwaebmwlatfommhoelou

funk rdistidsk¢ziolagazeovu malizpgiu~neidostatklwydhanfrastruktfuastrjkketa~ba

pou~iwvapilik owatmdgychématapo ita oadratlg .
[8Vramproje&kewalidupidely

s konkrétnimi daty nam ‘enymi na Adinnstazea GUdbagrade ifa-
pacientg¢identifSéfyjdiologicktd uktuyryadmugoen rmnelkisili.
systémy. N které parametry modelu Toto je typicky zajiat no externim
nemohou byt zm ¥ny a proto jsou dodavatelem, provozovatelem vypo-
odhadovany numerickymi
metodamérisoalendro né
vypo etni as a odhad parametro
uslo~it redd ktord kohikdar
dnoProtisouyvijerghnpky
paralelizovani vypo tu a distribuci

aktiviNiEAAC EN T RdbMejedna

avzd lasatsidru~@BES NETR]

(Infrastrastu3eryvileea S)e
skladdatovyeemteypo etni
zdrojo a sit . Podobn jako v grid
computingu, u~ivatel infr
nemnilastniklemdume st asrad
Udr~bu fyzického hardwaru. Nicmén

ogpttn hedelmz dNrapMarodgridovamo~mifistadministr fptoarnsk
iniciafN@V) eskpeudr~ovanlk poskytovanym virtudinim zdrojom

amo~eYedpokiédhldgjonkoho

zaktipotskytownateleégzkumnéeur i, k t mo zdrojom pYstupovat

nemona&ropdfjfidomputkdegu,

a spolupsacstjethGroikolnictsezdrojeetm~ivatelgk@dtd e

vypo etalichestolnpm ita onzemtastreanijdcdzi€Europeamsdili.

viaborakp¥iitavamademickyZhiaicid& Gd).
gridovemnhredh

Systemu~ivmjkcazntychgoido
Pre@a~dyyazemin ngyehtésweo se musi pYzposobit a pou~ivat API
meevpdoa vash ihasukua
slo~engéservegoopojepycih
ta oveltilakowéudovgeviaak
naro m@lidskdrope,niaeas Deskupapd
v novany nha poYzeni, instalaci Kdokdbibvykbkademawvke -
akonfiguwreecplotY ebsigmherokumnkomunstgmo~pYipajit
azaYizeni. vyu~ivat grid budovany néarodnimi

gridovymi iniciativami. Nicmén jen
2Metody provozovadek~ajezaiMuje
Jedniezposghi&efektpracti infrastragrtidravydlieware.
s budovawymo etaidatovych
zdrojepou~iwdtastrkkeyiéu, Rozdinou filozofii budovani gridu je

Globlosllgiltjaé.

Kevzdalapk kssemiopeYistupo
podlleoncepgeekéklaen(thin
clieamo-~teytealiz omadpprY es

poskytogaimbvmimddlewarenwvepprotélkolniPegbpyegsdaleno

p loh u( partlog/l R D,PV N)XC O port i
aplikmesazenalkalmpionita i
mo~e nasazeni v cloud computingu
vy~adovatépraky munikah
protokpriapYenwmstypickath
zklientska& tiba e.

Virtualizace
Virtualigsteehnolbteiedoluje
softwanmreomektebé~dpera n
systo@mrstiwyickérdwhim.

poskytovéarkademipkémtYedPnceplcekykdokohio~eozaiYidmo~Hurjevpedno hioicezv

formedilenghostYg§db etni@iidovofrastrukturadon j
clustero. Takovou mo-nost nabizeji P Yipwjgsproi itarozhod#here
vypo admitogrddy kterojektyridoaplikascehojehpo ita
mohou mit specifické po~adavky na V¥ viatk vpotomN ejie zn@ay
konkreromistYieblbonkréengzi PY iptakov@hodovehnhoté peu
softwarové knihovny, které gridové

vitand stgo keé sdi fgchou
pane,poesy seévépMpémn a
vstupny stupay i z\é ntiu &d trio |
mo~kytplnnebodste f(para-
virtualipadeledfyzickistvy

projSIEXTI @ h[ABRSETI @ h o mheardwwaxrhuigolY i p a drecthoaz n é

systéarbye cme m il HoTeatt.o S em o ~®Y iplodiak,od ds istahne virtudini stroje na nich~ b < rozné
po~adavek mo~e Yeait virft@blnae eckdye o @srloygram opera ni systémy (Windows, Linux)

computing.
a Klientsky program se ji~ stara o
Vypo etmsitogyid 5 ) | R
Vypetingrigeinasuktahard Ukohapozaddkowystépypu
warowch a softwarowch prost¥edko, obe_cn, ozna ovany jako dobrovolné
ktemoskysipj@l e hkiomyzistenth§o& syt®mned delstp gdiy
vaepronakey ol i skapi kovyrfPesystpndeskgo @Ol NE
vypo eschmpnddOBmtogryd Pou-ivan pro budovani pYzposobené

pYip@jktomktonkrépriopektypracovat spole n

a soub
fyzickém stroji. Vitualiza ni techniky

planovsdmahapey konaydo etnpYinaagiistée~ijmiklaslyojen é

semulprdstapyivyekiadtrukec
izolované aplikace k ni~aim wrstvam
systéMicmeén ok azdnmpen-
source paravirtualiza ni systém XEN
nezposobuje wyraznou penalizaci ve

mo-beytharakte fjizlomtengrujiggrversvr@myklientabéikaceykomirtualstitoperotevirtu
architebtrweaektiampmeh|i\,kéformov;ﬁ‘hil’zposob/e!aéhml'halizmkaoméig[ﬂrab.i

vykonavani dotazo nad daty, které =~ de€sSkgoplUALS].
pot¥buji citlivy management k tera-
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Virtualizvesoédoslejkkli ovou
technologii, ktera umo~Hije cloud
compuaiprgvioeznyezbhlovanych
systémsalilehamdwaru.

Virtualmfirastruktura

Virtuddnganiges&keipunrdvatelo,

kterddsedomlunidsadilestejnych

zdrojo. Viitudni infrastruktura  patYci

virtudlmgianigeskilada kolika

virtudlstiropoopojemgehajem

sitikter@o~byttaké&irtudni Obrl. Obecné schéma virtualnich infrastrt
pYistuyprudue-ivateleyirtualni

organiazhtjenazompny hklad

n kolikiatualaighniagejich systékitepyskywejlrosbw~buVaechfryzickérvepgm otimifra-
infrastr\Vliptranpbo lovjesché- rozd lujici vypo etni Ulohy stolnim strukmuanpirtudto stpyestiaven
mactk znAar o fyizck prpejni po itazapojepya@eskigorpd naystéhbEllsdileijddPédresy
roznych organizaci (nemocnic, vyz- systBRAINEZAKD eskGapdP | Ka~awirtualnéchaemévliastni
kumnyichapd)askadembsdkiou [9. Schéma na Obr. 3 znazorHije diskowgdvirdmctiogicalume
Interoelpoflyzizldé djseerverygrchitekgyat@BerjewprovozuManagm@hNg ayziclsémveru
ahrasyegvé@poieedinka~dy jakvamosthaitnyatnapbsahujd/irtudlni stroje jsou administrovany
obld eRazorHujemmamostatnovebosbéu~bukoB®INDrkeronastrojiemmansigegpréostY e
virtudhdfrastrukieveéastie jdakirovoaksbmmosterneédlnje na kadém fyzickém stroji konfi-

znazorfrymickeryeran mb ~i straoj@ménvyu~ivanyecjgcimtniguroviadostropaables.

vicdrtuasnioha-dgle~gpiei infrastrukavig e hatesktop

virtuidlfriastruktuYe. grisystépwipopeholgk ita o4Diskuse
viaboratwo ¥bnal LRUKDalai Piloinfrastrukéurarakteriz

3Vysledky po itasemohmmnaddotohotojakeprivachduti.cloulte rjg

Pilofykicilndrastrwktanso Systému pY¥pojit. V sou asnosti je  pYistipmniez&oéunitivatel
mediciagki&hylestaver@an ci ZKoumana mo-host vyu~iti vypo etni zoblasitmedic insixiéhmnu .
aktivity sdru~eni CESNET, Podpora kapacdNtGMetaCendmuor~nost

aplikaaoi kolilbkalivaRhaze.VYuSRtomputing. Virtu &ltmisjeeihizické pwéipoje
Wu~iwv@en-sourcealdgaté mu p¥es protokol Ipv4. Kvoli nedostatku
XEBnastrogera sylsoélmmu X u rkiatitc | P4 adersje kofngrae
preonfiguraaiabnfaoirtualni sieovgtih~¢webosgry&DP
infrastrjaksdiuy by

Prvwirtuahhmiastrulkylmow -
~ina virtualnich strojo s instancemi
gridovénesté@lUobWSEDICUS.
By lwk &z &ndog k o vyrtial sy gt ém
mo bggtnadimbegresdavajicimi
medicinskymi  systémy pou~ivajicimi
DICOMN&a8].

Kromystémauym mwedicinskych
snimko byla do pilotni infrastruktury
nasazeapdikapgeo jekkOWNTR .

K této aplikaci bylo nutné rozaiVt
standardni protokol RDP o mo~host
p¥nosu audio signdlu z mikrofonu
lok&lpichdtheezdaleplé H& ¢
Tentoysté&mou agodvyu~iva
jedegnrtustindji® b2 .

Déaljeevtétinfrastrpkow¥eovan
systém pro identifikaci fyziologickych Ohbr2. Schéma systému pro analyzu zvuku a vzdalen
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- T Kulhanek: Infrastruktura pro ukladdani dat a vypo |
|

Clowpdopojfjzcdke itavreo z -
nych lokalitach mo~e byt vhodnym
doplHkem ke cloudom v superpo-

ita owyechtrech.

Pod kovani
Tatpravenikmodporg-v
2010-25B3.
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Souhrn 1U0vod po sénaitko inepedliiumei
Cilem pYsp vku je porovnat eské Wmezeijmenaot&ridlédkay -t mto roznym systémy. Elektronicke
lékaYzpéappaméoinytmxtemskyplojme miptim®loklajgem zdravaaeinamyémanticker -
a pomoci softwarové aplilskaude avospltyjreaigd jeaxistujeoperabpsioal izletualmriobil ém
vyu~itehreesharckdasihika niasvd aeedesejtnonym. ajsodiskutownanghl@ancfgh
systémweskéamuravotnpalém [4, 5, 6]Sémantickearoperal
stYelMhalylzZkaYskpchlvyla Sezavad mympo e@excihnik§- zaloena na eském jazyce byla
zalo~ena na atributech Minimdlntho  ka Y Stevé npo o b I@mo h | orudblo,e z k o u m[&h&,[9,[1 Q11 ].
datovibad @inkardiold®PiIMK) jejiyu~ivyvahddpokléai@dno-
Poujshiékavzpkéuwsamélnymzna noadavdaviyme peojiao  Klinicka data z elektronic

textamhékaYakrArvgsoftwaroyéjigYepogmenovani. zaznamo tradi n  obsahovala malé
aplikADAMEKe odiatekladana mno~dadfixnpoo(iaszoskané
struktur®vam pirdjcsimey u~iliObecn je velmi whodné vyu~ivat zeseznamor-ngdpovadijaiho

SNOMEBMKN-ZAm jsihee vodborteémingliogeidegmjem mno-~stelinétextl2M. tomto
ngazy&skysanyékayYsdradhy v~dyoujedimyragynonymea lankiezam Yrnaobavaruhy
anaaplikegaemin ninezina-siceo itmau zt, tawgérozsaht chzprav

rodnkdhsifika ysitthybD MK . slovnilatabape enezbytnych
PorovpsamigaldobYsoatributyoperaci, co~ prodiu~uje komunikaci. 2Kodovakdasifilka sitiemy
MDMEKaznary textoh{fé- Synonyomdboteéminwekaelii Kodovaci systémy omezuji variabilitu
kaYskyxrtavaohékayY skyrcdh sd loviahdrmaelicepYesnosvgmadyY dvzéndu ~iyvad sehva-
ve@hzamam@aayb stktioan anedorozuVhsoiu ade&aYskkenterminjgjiespojanopodle
pomogdftwaroMéka AdAMEKterminsHzgiétls¥tadoyunonympYesatanovepyahnidebvykle
Provesima@azykevwoalyeskychprpediaodemocHdAtonhodovodujsonamistohvalengrahipo-
textoMg&klayY skyrdvospjdime za avgnikadtdovayxdtemmterée u~ivaomymabdymnopdipade
tediyzav ruezapisohMékaiY skyombhle poskytnou kéd pro libovolny jeu~ite kék0d o vsaycsit éamvn ~
zprahormowlInétextjevelice biomedipiozskaite k. ukazuapgschvaeaméltejéou
nehomoga&nehs§tandardizovano. u~ivagmkeynonymechvalen
Standardizeonmaimdyggdrienes|I® sou asthadbdoch&zvielkémuterminy

whody 1ékaYom, pacientom, admini- rozvejiektronizdkiyavhotndeh

stratorom, softwarovym vyvojaYo namo. Existuje obecnd shoda, ~e Uka~sierymi kohi&jrozaiYen
aplatc®mmoblposkytovatedbaktrohdkh&skreamp pioten-mezinarkdasctikaystémo.
zdravotméciénedbyposkytovadeatlep&malitbkaYpkéd1].
komplasmiadahostupmi@rmacé&/,konceptektronizééshvotniBol MKN Mezinarodni Kkl
ktendl&kpfoceduavotatibyvi zaznajmpaciemnti ppakaktivninemoci a pYidru~enych z
vyustvileppk opacieRiyu~itipartner, ktery ma pYstup ke swym problémo
mezinarodabdhikaydtcdjeo zdravodmitomp~jepYidédwvatZakladgzinanddseifikaemeoci

nezbytmmpwmkmok ekheuymo~nispravg2h.t (CD In¢naomal dasfaitm of
interoperabilitu  heterogennich elektro- DiseasaesiRelatéelalRhoblem:
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vysokempldenminohNogoel- onemocjezuiadbletotkializackedinseo vigazgyslonvkkla

asnéobexistapeeridkrdtskapaiYeummoru. sifika sycstémavelkokapaci
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vklasifikaysitéMaSNyhle- (COSTART), Diseases Database,

EJBlolWme 6 (2010), Issue 1 © 2010 EuraMISE



P PYe kova: Jazyk eskych lékaYskych zprav a klas
]

UMLMetathesjguoasahigde- mizovarnadibeadministratibnidlazyk esky psanych
U elogaicejazlexikormata- dat. zprav a aplikace mezin
baze, ktera zahrnuje informace klasifika nich systémo
obiomedicilzslkatzbtnacjkrfnchMDMskeskIézzI@sm;ikupeihributos_1eskj§azyk
pYibupoymendisaljejacdzne Poadministréastrhiﬁrs;ﬂeduq’iénnéesk}r,azyp(atkizépacbn(,'upin
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zpraambulpmeeenkavdiologienotiperteseasetk Andé % ADAMEK
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, , A . - s P duanost 100, % 55 % 353 % 745 %
patraréggomaooiftwaaplikpre zapsanyeamoxdftwaagpiékace
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znalkyjziczléét VZam St,n/éir][)-l’li VSou asjmé)sté,h&exista_jq' Bchemickarobhischemmi@art disease) (4154164500
kadAIDAMEOKYy w94 % Celkovyverze. srde ni

clod sed bj/ vezpa’véhapkae duanost Asthma @espr 18768700
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Porovnavani internetovych stranek a lékaYsky
postupo s vyu~itim databazi Yizenych medicin
v kontextu hodnoceni kvality webovych zdrojo
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chybngYiimo Kklimmanmace mexiesrestaeictdangroblematigesobipiacientaole ~iloast-
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v tainptodrpesukomplexn pravdyn jakéhtochtsaubjektosnadmpoosrtozumhmigt sadslteni
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napYikbvadetpYehlegmeszén-ru enpolstypdABprmmedicinus,dostupnofotimprae-ivatgjle
taceYitomkomgta ktindiahe b o které jsou systematicky pYpravovany napVYikhadnegtiskaaspekti
shd s akdhimisadag toby a aktualizovany tymsoexpakita.allizabsabezpe ¥hnsdtupl
webowych strédnek [2]. Na rozdil od publikovany pod hlavi ko uAbgoyd omde am & edail o ~ mé -
hodnoodrsialpugnnolzé chto |é&¥Xylt splenotd,zdarviortikggh jakymposobmnyathodnojtét,
dalafommalaséple kite xistauji organizaci [9] nebo agentur speci- potYakbyegeo psamyac-hnogbirat
j S oo u ~ i \n&rsyt romeo ~ Hjejjiicih alizujicich se na publikovani dopo- takovkastnkseijS§oaoomo~na
poloautomatic&fPYiklademu enypostyd@Doporujemi nejménbjekarigajizdkl pdk
takovépnetéprodporugixpgaotnsestavoswayna igiimcmpeaicinyytvaetriikyorm & vrail ifyt o
ralodam piYhodoemn kaily je zaloéemdokabd®MZDjejim~pracesvymmateeotykéjmeénce
nasthAQUAJyvinnmaymgiojektwez &heémje héach&kyupddaa objektivhdshnimfoirmiavality
MedlESJRPoloautomatdobéersitruktdoiarespektideckychakpsouplngsdkrythepokry
obsalhymohbgdalavgznamny praci. Cilem je primarn uplatHbvat danétéanapou vidboteémino
vylepaeoidobmgcttroajefek-dostupllokapyplo~eméevyaelogigYesndastiryhodnvo¥ite
tivn mimhexpePtoav Ydeakdu- v hierarjehiisilya vyznamnogstosaipYistupiméstm8abjek:
mentyohouymnasledrzna enyNejvgaapieta-anmslystye matidkén @ste davafod mj@erimane
znamkicertifikataelmyap Y ikl aehledy . DP kompletn pokryvaji autotgxtkte¥énasledsma~i
HONG6hebWMA7]lnebkata- problemlaétidgranéhoratbpo- uzposobowipl¥isp kwkiykrétn
logizowékmvalitatiivedcantic ky bledu diagndzy, prob hu, 1é ebnych skupinttemaYo.
kategorii. postujegivhajemaétupitelnosti,
aplikovatwkbmnkstdpmwidkcrhinkach
adokonctednotipYiktatativni
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VoblamEdicinskymdinternetbylasnhematvgkyezidebeby jdeasij@onodbotrémhrebjoné
jeno~nmz liakxtty epeddnlakcké pro gxistopvaldy iteRadblyylo nazvyou~ivadélaicdtabazi
veYejripatiteahbd tadatexty pYim YoemistupaéckéYejnosmhietatezdakeynonymaa Y ikl:
ur empéofesioNgnamMekaYonCelphdbglprovademamnglickynejsoastkodispolzowio r onvén
nebvodeclpymcovnitkedicin psanyokumeriDeRS P.rohle-pYesredbakraceraeyykemoci
Textwr engroednottiviehto daniexistujdaitatbakatalogoetom@ bt ep¥istVajechato
skupsevevysledéundsadimi doporu emocthipydpronetodusynonymazdeytn vy stleyttejd
prawYadhleY@azenelty vybramjvhodbPMedlBPoylo urenych laickému tenaY. NapYklad
subjektivni. NapYklad pou-iti p¥esné provedeno i hledani existujicich WS konceptML\Bedejmkobmogra
odborteéminokouyicepjéesnosstpYisludmatiRokumeoy phySpir@abmpujedrealitas-
vyjaddeprofesivolowe Imi ~it@kborphbglziskrdnoduataipoc@hy@adownonzykmaceny
cen no. U laiko mo~e ale jmnkmvahédhsdbtadkazr@acenycme nee Gp | mpazhankrajtaekoap Y
zasadsgmisntadnposdhopextiu. vyhledavé ecogllelprohledani CAT Scan, Spiral , Computed Tomo-
Usubjektividetn gsdivliivn n¥et zlertgnsereenhagledn graphy, Spiral, Computer-Assisted
tendY&lktegpnckeikgevn@to bylpkauno~edagtrdemap B ookmography, Spiral, Computerized
kategorimaaéeur ityliv na [12]. Soubor dokumento byl ru n TomografpyralCScarmspiral
viastmodgektivicharhaéajeji dorovnamovnydeokumemoto apodobWtestovaWwgstrankac
zohledn ni pY hodnoceni informa ni vyazrei nafnknd hned netamu- byla tato metoda, ale velm asto
kvalsegddytedryanejviyadné.telnysdhan®tejnabylwyYazenydkazojemyaazasmanoyedlo
odkazyybaanénbDdhn skderékminwtésterminoldilitebo
2Cile takémistmiepirvninmi@ysledkywaopakejasnéimesmysliné
CiletatpragepYedjeditoductyyacenyyhiedavady ednPbyly mapovapodhlexdsathekumen;
posthpdnokemiotysawebo- VyYazeihmedochhedlrespenisdedypsadpstoaivpYipae ,
vychtran&kSPoporupomsdupyPorovndaansesebodizaklad sejednaloistsyntakiic&yvo-
(DA¥owuyu~jidkotandiavdlaty odhadudoskupingna(Moeskutoslovnyikslé mantickgRlostup
Yizemedicinlokérikglojako vanw Gvodblldaldokumentyetopdydinapmirovmamsbit
prose\kqmmok:ﬁerémlmb rozd Idamykolkbihegorll' protozal'fYadqmbjbyﬂ;ChOﬂ)rTﬁt
skupdmjkumeorovnakdaalita vivahtermiyykytsgiotze
WDudstanovoedmmkaklad Textgoporu emgstulpyolgno- WEtehyb jakd RakUMLS).
obecnsjmdcypsabiedyskytutovamymad@istrmgetayvemayd h
jiciskkonceptématdalea UMLBetatezqlggmPovodn Mno~ina koncepto pro vyl
z&dd pobosikokén poié bylmapovamivadomdMTx odpovidgpienymachkénykané
odborné terminologie s koncepty a  (MetaMremsfamptatdrple z prvniho kola maepovani, byla tedy
terminodpgkytseiddPDil im Pozdsjgukazgbkdostatea nénasledn databazov ulo~ena mimo
cilejrnavrhreoythod vitdtin é dokonvde dnvjya-niais triayjtee r - struktury UMLS. Nalezenymi - terminy

metoxgregteaenind @gikeby actiMetaMapDbaastribyéy oanotovastp Wigdemdespot
bylmo~nesstowddrovméovat VYVinult ¥l 7clojeorganikaerd n kolik z nich) byly pak manuan
jedinému itku pYipadeje takgvipimotUeL\¥prviiblyly kotéwayza jev nchveka
dostuprmyR ceP.osledailm Celexgypracoyadyimastrojotermingllogbdkrygamz WL S.
pra¢eyhodnpoaniitetimbsto PYi emistupgheznaalezenyPokudmualnebybo,lghyb jic
postupprocepgaloautomatidRémdea~dé&maohtermbrydy termproystugaplindmylo~enét
hodnokeniDygrbzudeladea nNnasledmhledadpovidiaghci seznamuminobDogilnpndb hic
popbdlnyicsHabymhsgYistapucepppmedddotazovaibkaln jenprochyb jVgrazyceljasn
Zhodnop@jm@mpadam0~nostqlIo~ed|a)tLabLaMﬂ_($/leSIIEI:,D-102aYadineizlryé)rakm)élce(py}aickj

praktapldékace. apodVysledwamoviiydeznamalorozrnariaaxiystujggnomym
respektigparchickojdbornycfenta kiroknovridledpln ja
3Metody vyraaqgejicbdi ovskgebeptanapovidmnceptoraechdoku -

Kvybran@mdicin skéémayly tjmno~@npisob’s®kPPodobnémenty a z,kvaJ,itniI jejich vzajemné
nalezdagnakistudbpioru enr@apovaUMrile,por)ol\oeldp’nco iporovnani.
postupy (DP) a dale zhrut/&&&BNgRrpsrayp o waroib
stran@MSY.oboskupinkylo Skupiny pak byly vzéemn zb -n
provedeéanbledadiorre¢gminoPOrovnany
logaeyslediskabdédbylpou~ity . L
jako YipkbodnoobaaW G . TermmolmcgugvteéNSa_l_l_easto
neodpotddinqloyg+iriEPa
Témau rtgancsecrreenrhraigterémekonce ani terminologii obsa~ené

bypostiestobyhybrdamby vU,ML\‘BU,MLjSosjd@ficiéﬂm’m
minounvad snanonyah@,tainou
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mno~iaecamalezerngcmina, textu Pro nam whbrané téma byly
druhgvyu~ibiooleovs&nysfordohledany stranky spadajici do p ti
movanygob+téemm(nedistinktkieetgrd.i P rivi s ki tv¥is tarnk
vyskyty terdoiliibomeatlecrhg ur epéodboriédkiaYskd@ejno
nsvyu~mapovakgrthepto. ktebdlyastou@R8nproceWty.
Druhwyuznanskop ijrsmoud b orn ¢
Porovhkédsinpedobwvae@dhS publiklktejémaealrozd datly
bylprovaddpnmtaewmerzamre- dostupmlér ézm mie baol e s preeH
govanytdindamprotethopo- formbstralktsmuh(B® ana
ruenm pstpm Poo@dimn zowu typro bydostupmynédzeebo
prob hbpaklavd/u~ditdtinkitnigawelrkiat&guh(ri®% )Dole~ita
celkowpncdkpthboteéminologsilkeupidokumesidw Sur epéo
ObriScémproes povainWe& DP  vysledkemdajdavajiefminolaickou ve¥jnost tedy jednak pro
logickou podobnost . Analogicky byla pacigR®yadalprd (i®)A koli
po itainmodobmoesztakladlis- jsolanky edétskytmnaYYyom
tinrkhc(prddnabdofohpoot) jinmmedicindkhada~n@& taino
zastoup&oynckjmtlogppodobnostayizd |awnaborevendhariak:
obsahdvdm kpdinpodobnogderproybrageémebwlhlkorpust
WS se standardy byla po itana za WSvobeastougengvd podo
l)ednokldt/égab(ukajmento. propYiliaaywacifi aositborno:
témaPw)s | edatke gloy MeytvoYel

Vzhle#eomue@bohaserzynam
terminojogiebyllo~emrameci
UMLSB4v reamdtad@DPyla
provedeastroSeméxSearch
[18Kkterymo~Huljreote xpow é
hledasémhadokumerio takt
7y s Ky kst okt 0o 6 Bméany 2V Ysledky um lprdextyeur epvé-adnou
'ey'i«:élko @ twy sk tba~déymMetodalaplikoméammedicinslk@kfémi skupinu u-ivatelo (28 %).
szjokumé\ﬁlamg?/a@?/ampnony_témascreerh@rﬂgnganceTe'S.- Vtompoy ipadleejménabecné
m i thyy Iak o n kr'é tefeohiywozen aci webové stranky byly ziskany zpravy, prohldaeni, novinové lanky
distinkbmiceptanovapo itén%ledavan.'m \,e'[ zce I,ung cancer apodobn .
jejichskyty sgrgenve‘gyhleda@@ogll_-lele_- ) )
danYet zGeoglenmatd¥ibli~rDpouenépsuy EtYYOﬂOW@y
- ~2miliomaznamoporovrband pomoci MMTx respektive Interactive
ﬁg;%zptiﬁsinfgy@%%%ﬁz%rpo provedpaodoibné WhedadavaMietaMaps e djeart ebspltye xty
a WSak mmon no takaehodn@hodl9{29milionaznamo) s namapovanymiodbornymi - terminy
DPbylpalezanyou~tiyfdale €Skwmhledavaeemaajen UML®Yi emYiYar@meisioyu -
sna ea@alaz)Bylbedeeba12(2{512narﬂa)dooeresstovacithSHOdDOVI'@ldibi_)rﬂQbmceptO‘
Stanop'rto,jakénsUandabdde stl’énleﬂ(lalepou~'ptrwnl']:00 kterr:éalzaStulmtb}S,abXt-UImto
nejvhod Dairovn¥vato u- nejrelevantondkaifghoo iat nipostupeyhegyvozedrbkoncept
Vislmsﬁﬁyavr,_eyydzIZ@OSObynepou~ite)ld1l§’/a:hjonefunk niglrzamyre provytanute meiko
agregmcnerniaDPnamapovan)“c”hlaaP\’)réce'q’c’:mgIwmazen@blma'ékladkmmezmm~'nl
termimepekiineepednsadn doporupersésmymisvilyuhé odborné te_rminologie byly podobn
pronik mno~in termino (zna eno polowinchnliedy s | edidoc e ny canoovany | tesovaci WS. Wysledné
al")a2")a0t)jjerdistinlkHlnrﬁl'nyGOOgImogéré‘mwwé‘smdn anOtOVtErXé)bOSJkupjimBPtak
Ktebd lyruaeciiypole déd e lokaluno~eagtrcemapBook. WShylyakomexnuimalyzova
pak o siednoceni (al a2 a0), 1 sciledmhleruiadios_t\art/keyteMa[
disti fv " a2 80 L Vdostupiyfolrmazdiohiedy mapowadMLBykgiat neD P
istinkaecheymmaiéza@ci 'S ieiab an edibatalozidrtermikbeméynebydgchycer
mlnlma/ljredn_cDrﬁ’dale sumu doporu emoj<thipoaleolma  anotdorem jen velmi maio. Naopak
(sum(al,a2jadngdilae ené€’ i hoinalezankoliloku- uskupMigoylasp amoapovan
seénamy' '?calﬁie;ytilbge:]ménomvéeine no mento DP odpovidajicich vybranému odhadpemaz hrud@®@o Obtato
Fs)umtzgmlsum(il,mem)v)pm Ymatu. Z nalezenych DP byly jako  zjiatphiiodpoviod @jdave§s b u

spOjO\/néuma'>~dokumem%lede;uejﬁé?O%gw?quaszf%l?é”y Tabl. oPy WikSpruws phoeetgracih .
valeozska~dé@hRicelkpoyet | peciticke,

vaech nalezenych wskyto jakéhokoli obsahreemplmokry\léhytaeb typ[ popis po el
termivih)o dn o inaogsrtégachmoWkOh@man@idno”'" WS uriéhavom 23
byloealizopdmooap ik skoe pYipaeje_d,naBdarvaeir!zedno'up WS ur padiem 21
sinop®dobnlogi+emzaiaemi zaYiou~idpploru eni. ch| Wsuraneém °
I’Odu&k e e’dnotle—@ﬂ,.D 3 o g ,obecnéinn’avIéy\,kzpyé\dalaémaedhhn-’n 28
grovnéni %ger%?; pOdObnOSti byIO TeStovwr&ylryJ nzakIaSIflkOr(‘}"“ma)(échumlﬂe (véplzm ni nebpodleablkt)23
; P . ndon kolkleaegwzravis hogsdjich T e
provedBElmve Vyu~|fllmhnyCh m/x| v déchulnalile (oemgzpYistukyejen eak|5

charakderevilogsupurivatel
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nejvygericrh rinpadhpotdobnosti

ur ené zegnoépaateipsylanymidosahowakonce pitdl,e dis- Tab2cK¥ tév mlmomots e noiami

odbortreaminologii.
absolutnich po to vyskyto termino.
Vaech 15 namapovanych koncepto
aveakgejicstynonyombasa~en®P a jejich agregaci jsou uvedeny
VUMLbS/ lkelo~emeovhderarchickréasledutjdbudkach.
databasomektQriygingdmham
synonlyywu nrozaidemyb jici
Vyrazzjj/atbnb,ermvi,areotovar)YﬁIBZ aK ¥ b&v plorbots erern n-oiam i
WSTaktozaiYeaymamenni- oy iq sawumiie ot b @ okmrety
nolodielyasledno\anotovanyoza aia0ala 20 dpwliaY € MP
vaechmokumartdgji-mnohem gyag3a0 qbidprmik,ala2a0
vyaledp anosti. znd jedoen i usma(la,22,0) zn i
sum aasm (a,a,@) znd &~reuusn.u
Proporovni@yly naaemYipad Maxliaion mgorbotsi.dietrt)e]
kdispotYidzm¥PAbyporovnanirereeamntvaaoatw Hordat 0
podobnosti nemuselo v budoucnosti znra ean shltin rpeoabaisa b
probikReka~dédastupnBmu m n-o1.n
zvlaagle dndailprdoavrhaout
otsva psup keéé byumnly
mno~amyptovareymniprgedno-
tlivePagregavgednségpole né.
Jednowleévéagregovamnyahin
mno-ziamstupupiBhghyzajemn
porovik&®isyn@woawbnosti.

Jako metody agregaci, pro n ~ se

vysle pokovmnamiom mejlépe

shodoval s povodnimi  doporu enymi

postibpywhodneswuamial,a2,a0)

ansum(al,d2qdObruotsthto

dvometoseky zavislmagou~ite

variant po lvyboam &, i9do

0,99tupwezéje moeo b mosd + in Tab2 bK ¥ bév mmrbots ez n-oiaim i

termzmetup utpDER@ho hy b o v a k@metp azitpjiionjiend & &ka eyt

napodobirévhédy hodnotachOza eialala2odpuwiaYe P

bli~icsieh.Agregaadp~amé alajaldpdarpiku laa2a0

proniksjednovgakesrovnangdiedoeniuma(lan0) znsum

podobmaebifakoelatimen I\fll S (e Ba,B0 nal véen smu .
X o . . amlaio®w plorbots.dieti)e |

vhodp&, emefnipreoim o - r eeerotvrda oldotw h.omdat 0

nOWQSO b nboysigia z n a m emroN Y; nm esn stiltin rpeoabaisd bw o,
pronik.

Analwzeéjempodobnoydpiro -
vedenatYedhovndehaiRuvni
zposob porovnéaval veakeré vyskyty
odborngeecmimomohledHovat
jejighiskytexjakwvadhdaného
termifmtabulkazha ovjako
similatretyn ®)rylzp ostoalkté ~
pracovadrm,ialporovnénbd
z¢hdaeoje najechdsitkni
vyskyextusimilarityédisd)n)ct
Posledposopbu~ikalbrovnéani
podobnkoosritcepaynapopares
odbomydamglezegn&x{usimi-
laritogoncepadsghlopgohledxd o
EJBlolWme 6

(2010), Issue 1

SouhrupéledXy~opédhovnant

tinktrtiecom farejni~@aYénu ~j t {d itsktirc hem ion zapid i ie potlr e

d olkkmrety Ghvae nia0 g 1a 2qdbind &
Ye DPlE)2") 8 dpwid prkiu,
ala2a0Oznd jemoen i
sm(la,A,@)znd wsma
nsne(la,2,0) zn 7 de-nsum.
Maixnlal 0% plorbots
(t] edhith jreemeerotvraa oldontw
1.oldmt8 amrea balanti erpaborbots
o bw nomi.

Analogicky tomu, jak byly vzajemn
porovnmng~inpre ze motug ahi
DPbylyrottimtono~ikéaminova
podobmposbividnyahaye @hS .
Totporovizhmipwobimai¥ech
roznyerliovndehatéudiyadrovni
poto temm,naltownidsikndh
termanarokmincepto.

Prom po&dobmpodstsaechmM@,
pYeaecDif\gejiafpregapg¥es
vaechtivjiypdetadasalols9.
Obecn nejni~aich podobnosti  bylo
dosa~pEvinalpaerodnstinktn
termi(pacom hodndt,dGpo-
rovnaoni7psaoncempdy7pro
teny) Pdbon jkopiYkiveem
porovnani standardo, vyaly nejvyaai
prom rné podobnosti korpusu WS
kiednotDWjmjiadregaaniowvu
pragregacen(al,azsapekti
nsum(al,apadi~ahiodnot)
vyapyrmeagregdvRangejni~a
hodnpitgjednoapagohnik.

Podobnosti vy islené p¥es jednotlivé
kategdoileumemrba chylowaly
celkovwé&lanviprom rné@énmsaht
6,%proermakpncegurypzsaht
9%praistinkrm.lyecrejvyaa
showaaD b ylealezerkemtegor
motjv deckpablik@g@ecdbm rn
0,78haoprakjnipraéiategogie
(obedartey mo/lneupdnkecké
publikace).
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Mezi porovnanim pomoci termino probléakt@ostuYedpokldd@ypylmo~rdéaleestovadveH
a koncepdnejemetodizkyy vbudoucmrsRiystemptdikkgtikonceptaurdddipzaj¥mad-hoc
zasadginanmovyHMiorovnandeldomémegdickKngmjeovaem proesto\aorsyiez nasyyo ny m
termime porovinénminologicdkéamriaxXeodnvzdalge¢akmoz- koncetytoajiséchbrané&moatu
podobrkadstiptdinalpoelobnostahegmokryakrganizovanolsuha aklagd edanotdVaB yhedm
nazédklaobdncejptmkuteorpo- DP. DP vznkaji velm distribuovan , ru nijp@sou eSS eukazaloa

rovnacmdsahoR®om rtredaminonepravidtelmatpoky yw@gd- prvniOhibkumebydadiezen
logipkddobpokorpdeskumentotajten ktaenéjdole~othjabdhpYevawmdainhyb jitdcimiao
vyala7®&prom obéahpodob-DPjsmavazykomezendyvnazbyWbympodstadntrolawan

nopa®,85. jedrkonkréitmgvistobkaeb~ jemprdplndbsazakladzaiYene
p¥dave¢ ddad p¥kuj& j¢ch seznateuminopad@idylyelmi
5Diskuze v taimozaiYekWejikbnkrétnisp aanotovj@aiy Ptak WS.
Vzhledtomues et é foor gjeidnaloaplikaci. TakovyuwoniasahlesamozYej
oprvpokupsgroviadaW Shylo nemibecaplikovatrelmapdno

potYpbdiwybtémm&kterébm Naplikovateenodakeelky vaechmeadiciné&kasajezjevnol
bylmo~rmcélometodplouovnanilipoknmpeidiciteshieéindl vdi® slabiaotomatizovemtiedcosti
demonstrow &titéjmn.a mbyelonetatezalpemestejeUMLS vyuelliéhmstupu.
vybrdalebpro pxistowadgnépravidaktualizostam®zaiYo-
DP(tjabyant miaylDPpokrytovanmnovaenovadrajeevysledkdedl@roméspojyerhs Gplrntos
kompletabyraopaktvojeiho mavelrkvaligaokrgoinceiooda UMLE svyskyfemhnodoncept
podmnoBPKvybranéématudil itcehrmivioM Lchy Pirea~dy podozny@iagbsyinonyjmoe,
bylmakorkdespodokiomckolik zkoncggddspozadignorayen zna npYekaskholehlimapo-
DPcoumo~wijyeinazhodnotittedmo~wvgutétntsdovikikha- vardalaiastnositiozgaeéhba
n ktepétencidjun~itepro&sobypovaterminohagievaslovni[21Astimejvyznanprghiéme
agregaceo ~tierminastupujicépljerailezemabornteadtechpreo ita npéacoveéntieho -
obsadla,blydiskjenitreystovacRrimanim cilem UMLS je ale byt monyiideAbpylmapY ikieadn é
standardodnoodsiaWBPYi slovnil@mavired minoldediei. pYewur idkteeyyznashosa
vyb ru témata bylo rovn ~ astpireodehybdovm,ranvess,pravnédansdo uvisleodiéy, taimadne
abyprvnidhV Dylgonejrovnonelzastamabecymaamasledekposowdkidlkontekdwskute n
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PYipkdwebylomdnéslmozpoz-6. Identifikace termino Whledakea Yalgtitmosh v-dy nejprve
nareahrplyjd detwabmuace: zpréavach vyhledéaemahom povidajiicti né
zpraveobsahdskobgiat(h@e pro identifikaci termino jsme pou~li ~ kombiaspli-padakoteymin
jevrozpsvyhlaokauavotnickROMEDveverzrok200[®], nenalezl, pokra- oval vyhledavanim
dokumenedwoi) Mezinakddpifikemiveir2€ termikueiye-dangxiegmouze
zpraohsahojeahdormdaitu vy eskéerdistribuoVan@o], zaina. V p¥pad, ~e hledany text
narozemr,kterypchipadeydh jselmMiklyPlh eskuvariie SH obsahoval te ku, algo-ritmus te ku
uvedemokaromebio [12]. nahradarno~nest|oypomkra uj
rodnissloylmaps&nespradvném libovoleymkRY e dtyl ajakv
formitobvykymechanl@e Nejasp aiﬂq'afif'l’kdaa;'mjdasi-prpSﬂlOM(E'Dangli/(EkétGi)k
drubrjmiststédnéisda). fika rjbarpeo ddee k & \déorsigchY i vaipMd(N]J@p andentifike
pou~iti veskeé MMESIH hati~Velmizka.
Strukouwr@ovidbglmilapravn rozddtl eskéerzdKNU@m Y _
rozpozna@®ezprakzbyvajicigbobsabhkjat8puhrrdméaje V iselnku SNOMED CT se daYlo
pYipadedyilaformakeevnimzpracovasmouthorisoluvedenydentifikevmthyerajstejny
tlakidentifikonedrdeevbliak vTabuPc®loysowtompdipad nazeangli iMeatiobyvyjde
nebyhpsaeform®TK/Ddle, ozna emkemyattokenikaezi. lanketemy jkonapY"ddes
zvlideedneyatolitkekovlaaes|ovplksoiusamostati@apyY mellitGNOME™X6F32009).
hodndiastolitllke&Rooozpoz-gdakrevniakl 45/OWM< a wja PodolsepomdE&ENOMEMmaYilc
navaniukkueynibhgume u~ilitokemyva~oxahévR)yvnpoh identfikovat fyzikalni jednotky (napY
b ~néddd |owdoete€kivodnotynej agbripoznasmgicbtskrip-MmHg SNOMEKED2630180
(lomitkomaximaMiipusivee toro klasifikace MeSH je uvedeno n kteméazvgkp astiprawtereée
~ovatalmkEneyystolidkehoiheTabulce obsahovaly informaci o p‘edepsané
tlalepravidéay,stokckyhdle teraMi@usppdiilentifd&aatinic
v~dwyyamé diastokirekgha ke Terminy jsme se snadili identifikovat termjoame ekawnalbjegicsky
vyjime pydpadegtpmkbrevni pomoci zjiaevani shody &sti texto nazeeodpowidbckému.
tlakzna émwanditekaevindak (jednahm tposobjdoucstdv)
nepYedstakovhl@tl®popis shodnotamélniko.
paramEKr®.

Tab2. ocuimé @de zpavraylt zdivc.h

Po et zpvfd 07

Po et slptwkeno66.376

Po et rmgznarch temino (MeSH .46

Prom gnpo etozmmanychrmim ve z@v| 10,52
Po et rm@znary temino / po etvs(oekno|)l, P

Ta b3 . elste nj ea tjioz@zangh e syke H elspitroo .

Kéd eskydeskropt Po et
H01.671.691 tlak 63
A07.541 srdce 62
C14.907.489 hypeemnze 39
A01.047 bYicho 39
C14.280.067 arytmie 37
A01.456 hlava 34
C23.550.288 nemoc 33
A01.598 krk 30
D048.08.247.222. cholestol 29
E01.3300.380.650 puls 28
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Vekyn zkanam bya ek ver PokibdexistovadderzZeNO- Medical Infossoadiasion Whit
iselnNKUN 10Z I stpvadra- MER Toylbysnaaeo~mézpoz- JourAmlerical Medical Inforn
votnioki®rmesdatisRikitera navpddnotldv@iMg ~nkandi- Association 14 (1):2007, 1-

. ) , R P . , [5] Semecky J.. Zvarova J.(a
publikwjmplpieklMedzinaroddhfien nasdhb,i nécndn vuiehy medialni elektronicky zazna
klasifikemmeddstupgaglwnalak né_stjdjl,asifiMaSetre.skmerzi kardiologii, Univerzita Karl
pou~ivA obrovské mno-stvi zkratek kasflanhosgém MS&Hvd&a Matematicko-fyzikalni fakul
azkracesloMyaenin digpbeteseskl@kaYkakaoan@mYistuypHUpe Smatararrali J. (akolitel)
mellitwsAkiromnazvuliabetegpomoxcdbovéhmhramdézdklad lekarskych sprav pre a ely .
mellitakpohazveMMVelké individudlodygu~iti. dolovania vieteknocka univer.

. p Koaicich, Koaice, 2005
mno~gtoio~eksahuieekra- .

, . P , . . [7] HaCohelN-K&KinssP eX etz
cenyslpmapYijgbdd-Tkdaddni VyhoddeSkHeskute nesje Baseline methods for autom
"j.aneur .lé ppromohatonomindexové@maabldMiLstaksou biguation of abbreviations i
.neswustaRoadobmklasifikagehkoncapapovandlleésifika nflocuments. Lecture Notes i
stawaniklzcdhpravméhipsiou systémy pou-itelné ve strukturach Scienceyances in Natural Le
zkracslmave Imaistdapireod standaodéhydEHRcom. g_rocesb?"”g _Basef"”gbm“_ho
V06@&iChojdnemateprovoz.n.; I;jvagqoégr%ab%gévo S""prirnegve'rat
vyd le mA."iprkéd/092zhi Tentdanpkpissge ashagwvaai 69 |
"Chod.x zran ny pY prov.neh.j.a pracee snazceextrakrcfio_rm_aq@\fu H., Hripcsak G., Friedma
neur .motUnoededvégp YikladylékayY sthor@o m meistatistickyxctbreviations to Full Forms

ukazujdedenkesatovVoozidlorhetbddemeed dpleekra ovat. Articles. , JoAmexlicoantiVeedi
zkracemmdvozjindiema"v", InformAsicsciation 9 no.3,
podoBnehom&dyd nehjihdy Pod kovani 262272

ndn.VpYip&dydravpdahamyPrabglaéastepodpo@emjzkte r%gCllnSTéZL]esmitn'tzeerdn aNtf%@mmrzqmit‘

cenysllma k ostyavnd eskéerze 2010-265513. [10] Mezinarodni klasifikace
iselnVMlerinakddsifikameci zdravotnickych informoadd a
pra ekyxtrakcf®rmé@minépo- Literatura Health Organization
u~itelmoydukt. [1] }darekdBni Ydravotnické [1]MNarodn|t |seldn|k Iatbqrtatpl
dokumentace a jeji nale~|tost|htI p&?/%‘crz \;a& drrzazvcor nretvi
6Zav r 2no|_\|/|ny 30(;3}?009H big S. 2l Medical Subject Headin
Vsou asménerkironMe S 2] | E]; T te et Gl B Lre M eﬁgl 4 knihovna / United
Kdispozisod |Bi&SKYMAZWYa-  Rocomostworthy? O ronic Me bfary of Medicine
, h g ; J RecoTdsstworthy? Observatl U fied Medical Lan a
gnoéktebypylmo~wngupipejich copying, Pasting aﬁnMIBupll nifie II b gufg‘
identivik&kaiy zlpyré@lvach. Annual Symposium Proceedlngs aﬁ%%é\latmna Library o
269273.

iselniky N LP bohu~el neobsahuii [3] PYe kova P., Zvarova J.: 'I|'<he I;%ot(e; of
: o i , International NomenclaturesKandt &kédndards
Sezn:{,ﬂ_nra_gmdalj{en_eby_rhm n'e infavel Shared Health Care | MghaKasgre®.Zvara
poupipejidbtedaiko~itespy . . .
ot o | e oaka, O.; MRzadbereil, B.; Ph@gh¥rum biomedicinské ir
zdaytiselpaddnoNelkmeb pes P; GulkesenTraWebcH-lsealth f oM .
lzevyu~dtovyhled@kliasifikacinformatiesearalth. Europeal Ngted N foWm Rjky
jednotiskelnikkBohurejsou in Medical Informatics 5, 20%9&()1 grf@lskou v ~i 2
ozna ea@istrova@pmjsani [4] Safran Ch., Bloomrosen M18Rafhfmhratna, 8
indexoW&mns3]. Labkd., Marke'lb-rng)PS.Detmermall karel@zvara.cz
D.Toward a National framework for the
Secondary Use ofAHead¢trh drata:
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Stav databaze Katalogu klinickych doporu eny
publikovanych prostYednictvim internetu v es

M. Zvdlsky
'Centrum biomedicinsk$tanfommabiRywky
"kolit®loc. Angoasedy, Csc.

Souhrn KIi oskovimterwet\Widdgkb, Mezinéaromarodmoirmaaipy
Oddevadesaeyuhnulétioletidatabakléniakoyporu pagtup,pouziekalplatrsén rnijeano-
narosta publika ni aktivita odbornych klinigkraxmediczredo~emad tlivpolskytordtalméne.
autopiMmtvoriokumeditomickychokazdohmalifaclgGuideline

doporu epgshupoDPB.hem InterchBogmaékasystéepry V dalatextawudemea~odat

prvodiekadystoleriamtciendupodpoomhodovani kumermstglatnostizemeéské
populadithemfiornvatdktronické republakeywpirikly zagdgandmc
podobgednimavngehlika nithvod odbomnéoring| aséka Yoke
médtiichdokumenésiaternetl. Definkdenickgoporu enydrorngpole nasbipYevzeiim
Podperedchproz&unebovyclpostupo pYekladiekumemiezinarodn

sidedskyléhkaY skt mpaoh Klinid@oru peorsd (KD PYou Povodmhranilaingarantov
lenotd a zkalemstz doasvéirhio dole~sbauastzhodopaocresunytekté&skodborawtoritou.
provozu Katalogu klinickych doporu- navaedhovndobkytaewdaivotni

enyqostupoblikugou asnépée [1]. Uzéavanou definici t chto  V esk@maviviadejs\swu asn
dobnainterrpetibll-Oveskychdokumpertegedoasystemati€loypstandaddpvpéngtanover
odbornych spole nosti a~ 731 KDP.  vyvijedéektiemiohbyeyu~itaobecnavaz my@vngmedpésy
Dokumkhnjickpplru eroweh k dosaeni p¥m ¥nych specifickgeh PYim Yenost zdravotni pé
tuppsopou~ivigkypavastatnimiozhodmslu~abvysledlosky-(napYvgVagpadchyp&mngluan
klinickgmacovnikhinigk@xi, tovandravpéng2]. kontrodng@njerk pe @etise b o
spravndutioritmYpiosuzowaéni non lege artis nejen podle vztahu
vyhodnocovani konkrétnich Klinickjch P Y eesxistewedk éma o ~ stok u- K existujicim Kiinickym doporu enym
postutpm,rzdravopoildhigkkaYimenvoeskysanypdbormpudhi- postupahrnujidanmr&tirick
pWzd lav@adieatyneposledhacikbherétbefinhcubyygsech pYipaléakeodirdividuatavi
Yagsomformaacehdokumenteshl Huyiyparo u~itoznyehminopacieaviel paskytogvajeg~dy
obsa~&hié¢opédvorlbinickycktesénev~dylnpYekryveegV,i-naozhododigov doastY ujic
informasiyikdlé myostépr@od- kladékaYdaporu e@mpporu enlgkaYe.

poru rozhodovani a dalaich aplikaci postgpidehieé¢o dpokyproto-

mediciimfoématiky kol, stamdiardaéka kardioloicasige republice jsou uznavanymi
Datab&zaetal kg unictkdjoporu-spole nessity ate b o vstatank & cédbomymi autoritami pro  publikovani
enyplhstupostupdrok2007 pou~igyaideili@porwestup Kliniclklogporu emojsthupede-
mapwjgskdjdkume&miBramci eskl@kaYspkdl e danfvange-vam odboné |éka¥keé spole nosti
volpYistuprepohsjidrelskychlisPurkypmkate jinéo proiu~ivasdru~edaéskliekaYsskele nos
odborngjcdle np¥fpaddbor-pojmhyé emigndardoporu edy@nBvangeRistyyk1.7.2010
nyceriotdikis@ole ngstran-postpposlediamtivaaikk eské bytochodborspolie 1OFSI].
tovanwhamtétdatabazeu literatwtd&jasnémunezenbystematickeajokum eroto
shroma~ bilnggrafick@ac@ou~ivapoydidg,3]4]5]. mativndharakterujiciobky -
informaaktudalradkstaldtoku - tovani zdravotnické pé e v danych
menaoexisteédpadmgltbvych .2 Publika ni aktivita odkbpigbRdmingé&chujjenast
nastraajplikaydivoY empdiiad 1ékaY-skych spole nosti zniclvizabulkprpDalapraten-
t chKd.P Dokumeerfynwjdcavotnékioucialnpmblikaanitoribamimto
Databdze obsahuje 562 zéznamo v konkratklinicrkgouvsséah pojsoleski@kaYkskmoraska
o dokumentech KDP publikovanych vz nikregrioz nyrio vnicérar c h istomatologicka komora, Ministerstvo
eskymdbornypadle no2i@i.poskytoambrmivotpécleédpub- zdravotnRcpwiipaSnatndra-
zaznajepYistuprpshYedniclika®v tozdravotoirgkénizadotindtaMlaryigieRik
webovébphr&matal&dinickycphyYemsezinarodind rsigole nosti,

dopo-ru poythpo.
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zaklammeitodaklo kumeytyava

Tab. 1. Po ty dokpmelikewadhch elektronicky Vv ucelené edici bro~ur dostupnych
prostYednictvim webovych sidel eskych lékaY siNgt&KéHomaelpdn
spole nosti nebo jejich oficialnich periodik, rok 2009 (uvedeny pouze

spole nosti s osmi a vice dokumenty). V souwvbdisesnaio zaveni
standall@ebmpé& gakastriktn
Po et stanovené sou asti zdrav
Ndzev odbérspole au dokumento muw e skrée pubuindtkedkMearodn
sadsatandardra v o si ucteyv i -
Spole nostobeecnédh [ékaYstvi 47 jenMérodne’herencahrhré’wm
eska kardigicka seoalost 24 V)’/vbjchsmandabr}d\aypracové
eska dermavenengi&a spoleost 36 pom rplodro mreaord_ﬂleaj'nOt_l“
standaradakrozamniemsveaeYejn
eska gaseémerologicka smalet 14 dostu[;ﬂr]é
eska neuoglickd seolost 18
eska pruanologi&gka fteologicka spokda 22 13 Katalog_ kIInICkyCh’ dO
E o | " 5 postupo historie a cile
eska angiglokaspole nos , , L.
grototme \Velk@no~sokum&mtBjejich
eska diatdbgickaose nost 13 ro4tbn éora‘nmnsf\/l’)umuq hc
eska hepaltogickaose nost 18 SUbjeaktm(\ée”n'énO"'Wta/b,OVf/C
eska onkoldgicspoleost 79 Sld,ekl,dqsouyt,dOkume/nq,b’e-
ktronické form umist ny, zposobuje
eska wenatologkia pole nost 9 polbénypwvylédém k@kémrﬂ)
eska spoheost kigké bimahie 34 dokumpnkonkrkéltimii sk bwaci.
eskéd spoheost proemdskleudz 10 X , i ,
- , PiYpo#t fllxoyt inemroyb
Spole nosfteknnih lékaYstvi 19 Vhéﬁﬂét\ S“Jebn@OObOflh
Spole nosgemmi mediny a meihy kagtrof 17 katalengldéa/Iétérobllé\rmllty
Spole nost yecsk patogo 9 VyhIeda}m@k:lhlme-rﬂkdyml,HU]l,‘
| T klinicktuaz gejicreaemdohou
Spole nost panazneavstyl ° publikpdeavotnadkazemriagvo-
Radiologickmoleorst 13 dajskért&lynujseproblemat
eska hemalbgickaosp nost 14 zdrapaciezétimesdau~fearima-
_ : : : - ceutifikéneydalaubjekakové
eska spoheost anestologie, sredwue a intenzivni dOkum¢$](Dyr erngaznfcriiovyrr
13
medialy skupin@mmhsev odborkvéalit
eska lékaYskbespostanavEngediy Phkin 305 VelmiOIda$kUtFE|a’InYChn K bd
jindokormmebsahsetré nokp o -
rovat.

Dokumk D opu b lik caad M ¢ n yprezentacich jednotlivych Iékaskych

n kolikmosoWyiat werKiDP spole nostp¥skdermatovenezahrani i existuji speci
vychapekdankydbornper- rologickd spole nost) [9. Ve vaech v njcisepobenatceKD.PJ¢gth
odiclékaY skd/lztrsypotie nosglyipadeelm&lektroniekaiusou asti jsou i katalogy elektronicky
(napgYoetVasaeskikardiologie&grtovgkia Y skyednr u neerj i a's - publikovanych KDP. Nejznam jaimi
spole npesdh@knikssgmostatnéjiveforamdicPoabl®oauent katald&gyPsoNatioGalidelin
bro~gmgedi®eoporudeagno-Format (PDF), Hypertext K be&uimdhedi@usel-03 Nationa
stichyé ebpgstppvaeobecnge(HTMiebMicro®fif¢cBocu- LibraGuidehiaebkEritdmii

praktiek@Tentrdoporu enymle 4b O[7)]. oboji zam ¥né na anglicky psané
postyp@raktiék@Spole nost dokumdakgdalastateemikaj
vaeobedakavstvi). Protmddospdle wystikeDP narodn orientované katalogy (napY

samostatepansjedapodob http://www.leitlinien.de/,
VelektromeackgchaK®jBu t chdtokumajpgdnoDvBeod http://wmgg.org.nz/ ). NAar
jako lanky v elektronickych verzich  sebldaiejegoformélttianale, zacdomezinarvidekataloge
odbornycslopiekaYs&pohe -takéodomno-~otlvs§a~enyfolr- dokumesptojuGeidelimesrna
nosti (napY Vnityii Iekaxstvi, eska macVyjimkoadiokum&mptyle -tioMadtwE@Ek! {14 2]
internistpoké nN@ptb@ast ji nosviaeobe chédtaoy &teipro
jakdokumemtiyst masve bovyclivorbu t chto dokumento ustanovila

Centrdioyporu erosdbvpyov,inula
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Obr. 1. Katalog klinickych doporu enych postupo.

P¥s lenstvi eského Narodniho
referen niho centra v G-I-N nejsou
doposud v ~adném zahrani nim i
mezindrodnim katalogu informace o

eskydbkumenk®dhadnge
zahranikeittehagkhéedisponuje
webovyoxhrawnimskémzyce,
které by umo-~nilo snadn jai pYstup

eskwchivabhekmalasntglického
jazyka.

Odrok200vVyvijimapaaepma-
coviKaitallolgnicldyooqdhoru enych
postUiKK D&Y ,vaekgodazvem

L é ka Ydsokpeo r u peorsé wpkR [ 1 3]
Podn temdehwznbkylabsence
pYehle dyedzmm dak u m ek &

v eslkédmyce prlaspydrzerai
eskeéepublpkyp)ikovahejictho -
niclpyostYednritevinlmtspiraci
bylaxistemnabhrani wméblovych
katalsgojnéhe®Nizniwloboveé
rozhrandgramowjarz§ €eH,P

které umo~Hije prochézeni zaznamo
ulo~enydhtab®ziSQljejich
YazeonidieznkaehtélitimeYejn
pYistwpnéatedeskénoé hrjeni
umistneadreletp://neo.eurom
cz/kkdp.

Druhvebov@zhréadministra ni
pYistpmnad gnvihlaa odejic h
aur epéspravwoeditemstému
umo~hudijeaplyidajpamiotlivych
EJBlolWme 6

(2010), Issue

extermidkaadal&dink Sec.he -
maticka struktura projektu KKDP je
znadzorndhraiku

Databdze nashroma~d nych Udajo o
jednotldwoykaime Kt Bhéovae
mairaplatnvahledesmroma -~
ovamifornmactoraactibornyc
autoritach publjkmpicéchld
pradregsachbsodinstitDoi.
budousepo itakénavaznos
jednotldokam K Dt d k azay
relevamuhiikoeadclearzyp Y itkbad
databMeed|iDhatabjgzéiprave
na navazani informaci o formalnich
modeléatmalizova nyikktib.P
modelayalsou aslménejspuo
eskkklDBostuprikimformacir
forammohmodeck prazdma
lasifiksay sitiéarig zajlemo~nym
Vyu-~izdmorfornpaaiystémay
podpoomhoddvdBidouaiai-
Yedatabseeredpokiazhaojer
socialailcdmunitfruickEdrtélc

zaznakoonundaadiocdgkumentKDP
KDR mezaditokgntrplatnosti

Tab. 2. Struktura databazové tabulky _documents.

Nazev sloap Datovy typopis

categoryd int(11) kategoe dokumeanKDP
documentabstract text abstraktkdonemt KDP
documenactuadton date datum gslednaktualizdo&umenkD P
documentauthornote text poznéanakk automdokumewm KDP
documentontact text kontakt inforreamautorgokuentu KDP
documentreation date datum wyaYdmshvaleindokume Kt P
documentd int(11) poYadév islo lkdomemnt KDWRepové roami)
documentid varchar(PRédovézm eni dokumeKtDP

documentnda dateime datum aas lw~eni indesimokumentKDPadmirmishi rozhip

documenkewords text kli ovad sdodokuemtu KDP

documentcda dateime datum aas pbesdni zm hnyformiao dokemtu KD(Rdimstra in
rozhrgn

documentcui smallint(6idenfikacei~ivdee ktempabedy zmil zazngdadimistrd n
rozhrgn

documenhote text textovdopnanek k dokemtw D P

documenprinted text uplny néwziat néewvzeokumentu KDP

documenstte int(11) stav zammwe z hliiséta ov Yeémfornma@dimistrd nozhfan
ur uje, zfa zdamaglIn oYen ediema ma sebeazit
vu~ivaktském ranlir

documentarget_puwlabrn text cilga popace prodokuent KP jakolek

documenteminadabn date datumkon eh platniogbkumenkKdP

documentlie text nazev dakentiKDP

s e

documentsid smallint(6idernfikacei~ivdee ktetp~il zdun@dimistrad nozmrid

documenvies int(11) po et dédnuti delu ooumentu RDfebo¢ rozhrig

jvidenc_éd int(11) nejni~adpiod Ueblvd@mzo podl@xérd CeretfoEvidee-Based
Medicine

documeneviderc text definicepaopis umowdo&zo poity-chvdokumentKDP

recencyd smallint(5typ aktubostdokuentu KDRir ujezda serjédo avrh
dokument patny dokemmt eboit olmdentindokument
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Tab. 3. Struktura databazoveé tabulky _linked_files.

vychazelizedd8mdference on

GuideHnhaendardi(ZaQi®G[E)S ],

Nazev sloap

Datovy tyPopis

jednak ze vzoru katalogu National

file_id

int(11) poYadév islparamu dkdzu
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