SYSTEM AND METHOD FOR MANAGEMENT AND DI ST"RI BUTI ON OF DI AGNCSTI C | MAG NG
Field of the invention 00011The present invention relates generally to

di agnost iwoi2oagicssggomanagenent and in particular to a sygtemaanc/eekod for
coordi nati ng diagnostic inmages and diagnostic interpretation services.

Rel ated LIS Application 10002] This application clains the benefit of U S.

Provi si onal appl i caysTEm AND METHIRYEIN MANAGEMENT ANCRSTRIBUTIONRSEI ol ogy,
assignee of the subject applicati DIAGNOSTICIMAGINGS of which are incorporated

by reference. Background invention 100031Coordi nati ng software products for
di agnosti c nedi cal imagi ng and di agnostic interpreting services are known.
Such coor di nat iFy siths WebRtion oducts are capabl e of collecting and

di stributing diagnostic dic es . fromne roducers such as
hospitals, cliMl g I abaﬂgﬂ?ﬁ ?Vg'ﬁ‘g" F?ﬂ%geﬁ‘ﬂalﬂ’é%&@’f?ﬁn&q%gb? oducers with
access to nedi @;&hagenmgtmgm pariidio thessystemand akihbd &8 cdupdinkitiag tiogriosi: nedi cal
ngi ng readers nmedi cal experts for

i nterpret atlonﬁ‘g %@%@ﬂ%@%e pro“g%%ts permt access to pre-arranged
schedul es of avail abI e resources with job orders to be done. I|nmage

producers use fdad9d ABRIcEties oducts to allot imge studl es to prospective

medi cal i magin ecl a 0 ensure their for ge
i nterpretati on?@?ﬁ LFE'BGBE!'EWF claims e %?58(';8?@35%@?"5'8 %%'8” H&g sof t war e
can be useful, 6i/mepaay esahgﬁes tceReal Dilnedadibigy, desdnea bf the subiect mplmpd:reihes uch

tools do not aI Brﬂ&t#‘@hﬁcﬂar&: d&&%eémg%[@?éo subscri be to avail abl e work

On a "first cone - serve asi’s e rewardi ng desirabl e behavior
such as early comnmtnent to coverage and preventing selection of only

hi ghly | ucrati w@ckblind\sFthdpvemdpe schedul ing systens allow a doctor to

kR Rl e T R S T

wor | d diagnostic interpreting services are known. Such coordinating software products are
capable of collecting and distributing diagnostic medical images from medical image
producers such as hospitals, clinics, laboratories and other medical imaging
producers with access to medical imaging techniques or modalities fo diagnostic
medical imaging readers such as radiologists and other medical experis for
interpretation and diagnosis, These products permit access to pre-arranged
schedules of available resources with job.orders to be done. Image producers use
such software products to allot image studies to prospective medical imaging
specialists to ensure their needs for medical image interpretation are met.
[0004] Whila the above-described scheduling sofiware can be useful,
improvements are of course desirable. For example, such tools do not allow medical
imaging readers lu subscribe fo available work on a “first come - first served" basis
while rewarding desirable behavior such as early commitment to coverage and
preventing selection of only highly lucrative work. Nor do these scheduling systems
allow a doctor to provide service without prior knowledge of what demand is requirad.
[0005] Existing scheduling and coordinating products do not reflect real world
intaractions betwaen medical apecialists and the medical lacilities that they support,
_F'resenﬂy available medical imaging coordinating products do not have a mechanism
for aliowing medical specialists who have previously reported a particular patient's
images to view subsequent imaging studies from the same patient. Nor do such
products allow for priority anaiysis by available doctors in real time.



I nteractions between nedi cal epeoielists and the nedical facilities that
they support. Presently avail abl e nedi cal imagi ng coordi nating products do
not have worechmssssm for al | ow ng nmedi cal specialists wroThazeiomoesssousl y
reported a particular patient's inmageg to view subsequent imagi ng studies
fromthe sanme patient. Nor do such products allow for priority analysis by
avai l abl e doctors in real tine. WO 2011/ 063530PCT/ CA2010/001898 2 [00061It
is therefore an object of the present invention to provide a system for
supporting coordination of diagnostic imging services with diagnostic

I magi ng j ob or {80g t hat ltdyibereforesn dhjeet afltteveesdaffimentionde pevidéasysteny of t he

I nvention [000/] Acc ' Kol t.1here | OVi. et of

di stributing aﬁdrfwgéﬂéﬁﬁé@%ﬂgngf @%ﬁgﬂ@é 'r{%&a%ﬂr@gﬁ@ﬁ‘ d(': g?tﬁgérﬁ%gﬁﬁ%cei Vi ng
an i mage st udy ofdecrihal avarenmgs the ahgvedaficigneies. t hi rd party communi cation
modul e, sending a receive notification nmessage froma third party

communi cation nodule to a nessaging |ayer, sending a study avail able
notification f 19 ssagi ng | ayer to a workl oad distribution

engi ne wherei njgorg avai lxakdr@ing@loné hsmatl thete RRRSRIGE a hdeol desisteitinggi ed | mage
study information pijI ]llrfd from‘studéageaders. of the i rravr%g s@wjﬁ( L dentifying
i mage st udy rulMAPEFLERIoaoRSMAdS [BRdeT ARSI (RFGVING AR IMRASE FYAY fABAT vi ng an
i mage study coimegeprddycerat 4 thizd partygemsnicatiob aedule, sandingen neosipanotification r ul es,
calculating i § LL1 : I el dhirRfave MBS gader s
subscri bed to%g%{gggg@ﬁé@%ﬁéﬂi‘ﬁﬁ?gﬁTﬁ"é‘%‘ﬁégj'ea%aréé‘)@&%%f, 8a % of the

i mage reader c8WfY arilablerplificatieumassage e the mepwginglayer te pM@kla8npl exity and
an i mge & eadeeismlbmfu'{] bﬁgiﬁfﬁﬁ&ﬂﬁﬁe@ai@ﬁ@hotﬁi&atbgmeﬁifdgéﬁkbﬁé‘s éifrac?éhf_r?di t fed

i mage readers, . selectin e chosen i rea .romthe . ality o

i mage readers W@&ﬁ‘gwmmwﬁﬁﬁ@d?@%‘gﬁggﬁf’ﬁﬁg[hFi'rB%Q,e5«51‘?&"8%#’6{5‘%he i mge
study to the cimepestudyndss froeebkeextractadindigs sludwinfogndtioe applioearsitiagy on a user
interface to t " e ) ' ' r aspect
there is provi 3@%‘?@@?}}%5 of'%gggﬁqygﬁ%%ﬂ%qg@ﬁﬁ%gg%%g c@l{&@&t& avai |l abl e
i mage reader cinaseireAdacomplexitios fane elwraltyeij@ags raspers subsaribed ARG e pr oducer at
a third party egedfiidRatrbaihdmEge fodlzeNsichrf Mo e irdtRerhiplekisd | On nessage
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each of the plurality ot accredited image readers, selecting the chosen image reader
from the plurality of image readers based on the image reader complexities,
assigning the image study fo the chosen image reader, and displaying the image
study on a user interface to the chosen image reader.

[0008] According to ancther agpect there is provided a method of distributing
an image study to an available image reader comprising receiving an image study
from an image producer at a third party communication module, sending a receive
notification message from a third party communication module to a messaging layer,
sending a study available notification message from the messaging layer to a
workload distribution engine wherein the available notification message includes
axtractad image study information pulled frorm study headers of the image study,
identifying image study rules from the extracted image study information, and
awsigning the' image study 1o the available Image reader in the event that at least one
image study rule indicates the image study has urgent priority.

[0009] According o another aspect there is provided a method of distributing
an image study to a reserved image reader comprising receiving an image study
from an image producer at a third parly comrmunication module, sending a receive

netification message from a third party communication madule to a messaging layer,



wor kl oad di stribution engine wherein the avail able notification nessage

i ncl udes extracted i mage study information pulled fromstudy headers of the
i mage st uaslp,20ideBdsnf yi ng i mage study rules fromthe extratt@doiomagesst udy

i nformation, and assigning the imge 3tudy to the avail able Image reader In
the event mat at | east one inmage study rule indicates the imge study has
urgent priority. [0009] According to another aspect there is provided a

met hod of distributing an inmage study to a reserved i nmage reader
conprising receiving an i nage study froman i nage producer at a third party
conmmuni cati on neduje, seaandings studyeavailabie notflcatfon cassage fnmtsamesstgiogn a third

arty communi c n._no
D011] 063530 PCT%%@ fc‘ﬁ"%‘[fgé’gfﬂ?%%ﬁ 8%@‘%%!}‘ %%('a"af"g\gc’“r&?/t%’" esTage
notification minshidesextreaciad inage sudyinfgrmmagon gy fr@rnstad Rers gtthelimagei but i on
engi ne wherein g je .&m%.he%@ee&hy gnee gﬁt-.-r éﬂ%ﬁ&@&ﬁagaghmﬁam%ﬁ amd ed i mage

study information p fromstu he i mage study, identifying
i mage st udy ru|aé‘@9mngdhe !mage E"W\ftaéheefﬂsqf‘fﬂaﬁdéa@tfﬁﬂﬁr'ﬂmecﬁ"ﬁ'ﬁtﬂi%ﬁt leagteneassi gni ng

the image studymide shllg niemeicateshht iM@e siudpid edsehvBd fdPthefdsRARkd Itk at | east one
i mage study rule indicates the image study is reserved for the reserved

i mage reader. [’W@r_‘LllAccordl ng to anot her aspect there is provided a nethod
for schedul i ng |@WE r i butAcoordiog to amather sspeotithem ipproddedestimétiiodior schedpbingor oducer

to an i mge re?@ﬁﬁauﬁaﬂ@ﬁﬁagbQ&dul’sgﬁu%ljdé}eé‘ﬂy5}1:Fn%g%‘&%&ucfehi%%‘inbfge SRge producer

for coverage of |nmage st 'east one cover age tine
period, recei vﬁﬁ‘@Pﬁ%g@eﬁVw@é'N‘&%ﬁWBF @"ﬁﬁBP’W‘I‘Q%F’f envsrege efimagastitval ity of

[ rragedr e?der S iwafkicaad Yl dt reestrbha Edetegy Pmé perrasagecewagdmage fasuee aennﬁmé atal Ie ti {re
peri oas 0 prOVI cover age, o e S chin a eas
P Sover agn ¢ Aiiteafon fid Lhudin o ks Réatérd miRat g by PR S nsh kel

avai | abl e ti me hperaveitable timecdesiods tg plovide favataae pfelamsjuqymwddmtclwmoondl ng
avail abl e ti ”Etr@eeft'leggl% é‘gg\f”e'réﬁ tnFn'&% hcﬁi@&?’th@ b Rehdahd hhvish éoﬁ@sp%hﬂ gast one

Coverage time perlo CCOF g another aspect ere 1S
provi ded an i nﬂﬁ%’aHPWﬁPﬁﬁﬂdﬁcﬁﬁ‘d@%ﬂ%"@%ﬁ% qdersfyving PWF%SEP"HEBFWE'”
conmmuni cati on Iﬁﬁldlpbﬁadf’s@éccl‘ve%lIthtg'p{Wbaldmg&h:S&tM}ﬁ Jm@mmcmmgﬁnw oducer

f i nt tatj b h t f
Fender s. | bach 1HL"Y eader TS I ECarR el SRR Deit S Mol LB orof | 1p0s ¢ ne
third party codistribitiatsyzem Mpaprsing BEtthidpady commupicatianenaedsierfort redeivirgitanon
message, a ms%ﬁ%ﬁg"dwﬁe nfé@ e 'fd?ﬂ*&éré\‘@ta%ntﬂ} afnhrﬁﬁéeh’eédérﬂ%ér}’

comuni cati on ecel celve
notification "%!Fn\ﬁ"fd'T’%@trP "sae%"ﬂ"dﬂ?ﬂeé%%q 'éf-"c‘ﬂ"@ INFEIFPRAIMVR nessage
wherein the st mbﬁsﬂuﬁﬂlé el tRird Yty EhrBRilni@RornReSB0Ra4tiRg b tHtaiBa eatfismeh ed | nage

study informati I I dy he .S 0 he. | tud wor kl oad
di st )r/i buti on eﬁf%lg %@gb%ﬁ%ﬁglﬁ%ﬁ%i?r#@@ﬁﬂg%'ﬁ%‘gﬁqthe ﬁ‘ﬁg% %atfoﬁyer and
recei ving the swodds thympessaging [ager reaslying §ie, rewéi/ermpilﬂcyﬂqngnqsmng@ngmd@gr ules .
fromthe extraglsgy! biEge ﬁétm&'éﬁoh megyaa@man tﬂe%dwd%@@duﬁbaw i but i on

I t tud
Ues. the wor MeBEe AELER Serist mepe FHy am P Lo orhaD eeddep
conpl exi ti es f twe image siudy| a wyrkiohd disteigion awdmmmmmcmnvelmmemtwﬂme conpl exity
cal cul ated usi pge gaag.g%a,g%ﬁpﬁgmngm&afud@ﬂ%ﬂﬁn%ﬁ%bqa&ﬂ%gga%er eader

profile, the workl o I'ne choosin ader based

on the cal cul at¥gy ”-‘H’ﬁ@6’“r*'éﬂa%{@ﬁcte%ﬁ“ﬁﬂeW@W"f°W°WMQﬁﬂ?Pdd¥~§’th'%‘ut| on engi ne
routing the i megneSdpplingaGtldp CoiROde b théR@ge seddRked St auiB@les, the

workload distribution engine calculating image reader complexities for a plurality of
image readers, each image reader complexity calculated using the study complexity
and the associated image reader profile, the workload distribution engine cheosing
the image reader based on the calculated image reader complexity, the workload
distribution engine routing the image study to the chosen image reader, and a user



WD 2011/ 063530PCT/ CA2010/ 001898 4 interface for receiving the i nage study
routed fromthe study routing nodul e and di splaying the inage study to the
chosen i megeorimssn. 100013JAccording to a further aspeetTidaom/dossopr ovi ded
a conputer readabl e medi um enbodyi ng & conputer programfor distributing an
| mage study to a chosen image reader, the conputer program code conprising
program code for receiving an image study froman i mage producer at a third
party comruni cati on nodul e program code for sending a receive notification
nmessage froma third party comruni cati on nodul e to a nessagi ng | ayer,
program code f interfacsidi regeivingsthel hega wiady mbiee from thefstuzig rauting medidsae from t he

nmessagi ng | ayef, d r e wherein the avail able
notification @SI%@ | nﬁéagglgde{??&eéh?&g’ 'Bﬁgg&'g i nformation pulled from
study headers Bﬂﬂlﬁhe i mAgeording gy fUl}bﬁb@P@ﬁHr@tﬁiéPﬂDwﬁed deamnuiey readallerage st udy

rules fromt hemeeﬁt.ah%Hbe@bmg@&%p%uﬁugrbmfmm&ibm@,anmﬁéy;raam tslghobsly  appl yi ng
an i mage study. corangsE exi e maqge st udy  based on the mm\;’e st udy

rul es, prograniMag8&adsh tthE&P'@B‘F@tW?Q@a ﬁ%’ﬁé‘W‘E’EH@P’QQ@%F@H‘%’l’%@ TP
pl ur al i ty of i mege stueatien an Bi:gs prodined atachifieely eemmorgtiosinodliegadramm t he

g ot oy cofpea: eplink 8 Feck P ASESBE He PO Pof St BRur B ReRach oF tne
plurality of averweiioreatessaginpiayasuegram cesedysaningrddudycaisblectficatipnme chosen
| mge reader fh@gaah@ﬁornwrﬁééségfng%yekmrirmﬁmmgmmhéreﬁ tdrBge reader

conpl exi ti es, am co or” assi gni ng | mage stu X] to the chosen

i mage reader, g‘l‘ﬁ'E)Qj'?'%ﬁ‘i'?%B'B%SEQ%F’C'HWIE?EP‘W%@“?W@‘WW eindiegn a user
iﬂterface to thﬁn@hﬁﬁl@éﬁdemgmein&@%fudy beidtshfichiie G idéhigng inuge étudyt her aspect
there is provi um enplﬁg | ter program
for distri butlﬁ‘geggﬁmﬂﬁg%g}agl% ?%Bg\ﬁmgﬁwg t'P%tl?fog éoé’ gorﬁ?ﬁ%@ nput er
program code cirage stilnepmplaxdy ?&rmedmdee stady hamn\lhm@aamtudmgbs,smmf rom an
| mage producer qaj @rctEiIE léiﬂng@rﬁéog%%ﬁ@gsF'EBﬂréyle%ﬂ’iéé f3Fa fi gﬁl‘éh’tgﬁf zmggé)r%é’é?é code for

sending a recelve no roma comuni cati on

modul e to a meSWARibAE I ragRie imagesidian @66@9 imgge B"@Wh@a‘é‘@ﬂ\ﬁdvaﬁ\/al | abl e

notification nRe8a@SmpleattsicARuIBRS 686y tn&n{agueﬁ.d; &n@lmwd%%ﬁbcst ribution
engi ne wherein_t e .noti f| extracted i mage

study I nfor mat T%H”ﬁ{ﬂ*ﬁ“veaémﬁ'?%’r’r? EFOR ﬁ@!&' %‘i‘cre%ﬁ‘“é‘ 'Wﬁ%eg'?ai‘ﬁl #PIB} ogr am
code for i dent ¢ddgifergeleeting thesthoshp imadegsader mm the @luestityrcd inagd réadarg dassdudy
information, agpfie image reader complexities, program code for assighing the image study to the
chosen image reader, and program code for displaying the image study on a user
interface to the chosen image reader.
[00014] According to a further aspect there is provided a computer readable
medium ermbodying a computer program for distributing an image study to an
available reader, the computer program code comprising program code for receiving
an image study from an image producer at a third party communication module,
program code for sending a receive notification message from a third party
communication module to a messaging layer, program code for sending a study
available notification message from the meseaging layer to a workload distribution
engine wherein the available notification message includes extracted image study
infermation pulled from study headers of the image study, program code for
identifying image study rules from the extracted image study information, and
program code for assigning the image study to the available image reader in the
event that at least one image study nie indicates the image study has urgent priority.
00015} According to a further aspect therg is provided a computer readable
medium ermbodying a computer program for distributing an image study to a reserved



program code for assigning the imge study to the avail able image reader in
the event that at |east one inage study rule indicates the i mge study has
urgent prworbinyne3ss000151According to a further aspect tlperaA2siomomesded a
conput er readabl e medi um enbodyi ng a sonputer programfor distributing an

I mage study to a resented 5 inmmge reader, the conputer program code

conpri sing programcode for receiving an i mage study from an i nage producer
at a third party communication nodul e, program code for sending a receive
notification message froma third party communi cation nodule to a nessaging
| ayer, program imegerepdar. thepehmder arogtapdgpde vempriaing erogeim dode for reoaivingarsage from
t he nmessagi ng I; ; ' i i | N the avail abl e

imggé sthidy fﬁ:‘lrryj‘%fe léﬁggﬁpﬁuc&% 3 Ml éﬁﬂys fduﬂgﬁd}?cﬁ O%c?d[u@

notification nessage I'nc ] acted inmage ormat1on pul led from
study headers OIO4"HE Cpdrigesestingy recpivemtifisaliomessrer frorde i peng | mage st udy
rules from the @iinuaRbRA rhdiB@e § hdeaging P& EHb 4B codd8r @RS §Egpde for

assigning the i stHfd to the reserved I mage reader | n the event that at
| east one inagea"g'%ﬁwo i?%@oni TRRsRgs o themessagind layen iy wpdklopd distritudian f or t he
reserved i nage sengindenerehAROMGlabEotilbatign hessyesidildes Extrablee ImsasRrREy there is
provi ded a co ; L um in onputer program for

di stributing an%@%‘?’ﬁ@ﬂg@“%‘?%@g’é@"&d%g%ﬁﬁg‘"ﬁgaé“@F%&@&“@B?"gn | mage
reader, the corfRMi¥ing jiraggsiudy atrsdropphpertabiadimage stydwinforeafien.faod recei ving a
request from t hodrifR 884eRbANE kg ﬁermaae\gﬁa@g%egfesémm%a@a% Wakk! oad during

at | east one coverﬁ\%g ti mf?)’%e'“ od, (&rog[a,m code receivling 1mage reader
avai | abl e not i faVEH{T=balleast onp imags sivdy rule indiestes tha jjeage sludk isdesened &utheng t he
plurality O i negeveddast@readzave avail able tine periods to provide coverage
of i mage study | oad, , praaram e, mat chij the at ] east one coverage
time periods td“@?@ i rragpéce?@gagjr%&ﬁgl{/'ﬁhﬁrgase%ﬁ’ F’g?a%wa\"ﬂ%j; BPIPHEDI e tine
periods, and preRfiblimegiie eirhodyjng mepmputey programderdistitatingigagostudisspondi ng
avai |l abl e ti me jaefubQas nansdeiRoduBs th SRER0S fiQ | %east one
coverage tine %erirod. Bri e?g S r%ﬁgt,i_on gf %ﬂ%ﬁ&g@mﬁ%@& %Bgéﬁ' Enbodi ment s
will now be desCTPEAE: HBFEM] ?ﬁ;r $HNG feaveshim ihs mees RERAMBInyi ng
drawi ngs in whicovrradeGd digp Biugywerklodd disingat Ieasedral cavgragdl thidpetlbd grograndf a
ey o CO0'cBdd bR, e Ml d bk REknBREN i & BIENAG oFimage BN °°

Indicating the plurality of image readers have available time periods to provide

coverage of image study workioad, program code matching the at least cne coverage

time periods to the image readers having corresponding available time periods, and

program code assigning image readers having corresponding available time periods

receive the image studies during the at least one coverage time period.

Brief Description of the Drawings

[00017] Embodiments will now be described more fully with reference to the
accompanying drawings in which:

[00018] Figure 1A is an exemplary block diagram of a system for coordinating
and distributing service requests to service providers;

[00019] Figure 1B is an entity relationship diagram of an embodiment of the
components of Figure 1A;

[00020] Figure 2 is a block diagram of an embodiment of the system of Figure
1A,

[00021] Figure 3 is a schematic diagram of an embodiment of the components

of the supply and demand planning module of Figures 1A and 1B;



1000191Figure 1B is an entity relationship diagram of an enbodi nent of the
conponents of Figure 1A; [00020]Figure 2 is a block diagram of an

enbodi nenwoabittdessssyst em of Figure 1A; [00021] Fi gure 3 iPETAACTVA0ELS C

di agram of an enbodi ment of the conpoments of the supply and demand

pl anni ng nodul e of Figures .1A and | El; 6 1000221Figure 4 is an exenplary
fl ow di agram show ng the nmethod used by the conponents of Figure 2; and

[ 000231Figure 5 is a sequence di agram showi ng an exenpl ary wor kfl ow bet ween
| mage producers and i mago roadors using the systemin Figure 2.

1:jel _a_il ed_Dei¢ééM2jpt i onFigtire ¥licartaxbmpiaydiow siap@OCAMMg theimethodasdd lgur e 1A, a

system for coorgl pahddAdn@Bfkiglins5/ahBut | N9
[00023] Figure 5 is a sequence diagram showing an exemplary workflow
between image producers and image readors using the system in Figure 2.

Detailed Description of the Embodiments
[00024] Tumning to Figure 1A, a system for coordinating and distributing

medical imaging service requests from image producers to medical diagnostic
imaging specialist ar image raading service providers is shown and is generally
identified by reference numeral 100. The system in this embodiment shows a
producer profile engine 102 accessing a dalabuse 105, The database 105 stores an
image producer profile 106, an image reader profile 108, study data 110, a schedule
112. A workflow distribution engine 114 also accesses the database 105 and
reporting tool 116. A web-based user interface 118 also accesses the database 105.
[00025] In the embodiment of the system 100 shown in Figure 1A, image
producers are able to access a producer profile 106 through the Web Ut 118, image
producers may include but are not limited-to hospitals, clinics, laboratories, and other
medical facilities capable of producing medical diagnostic images for interpretation by
an image reading service providers.' Image reading service providers are ususally
radiologists but may include any medical specialist trained to interpret a medical
image. The image reading service providers or image readers, in turn, access an
image reader profile 108 through the web user interface (U1) 118,

[00026] The producer profile engine 102 allows the image producer to store
study data 110 on the database 105 for a particular study. A study is a diagnostic
medical image producad by an image producer to be read and interpreted bya
medical specialist or image reading service provider. Study data 110 may include
study history and study reports. Study history shows the image producer when a
particular study was created, aceassed, worked on, and by which madical epecialist.
Study reports are the written results of the study interpretation by an image reading
service provider.

[00027] The web Ut 118 allows image producers to provide information in the
image producer profile 106 about their facilities, what modalities or imaging
technologies they expect to be interpreted, a list of accredited image readers, and
how they would like to be notified. An accredited image reader is an image reader
whom the image producer has selected as an allowad image reader for that image



medi cal i maging service requests frominmage producers to nedical diagnostic
i magi ng specialist or imge reading service providers is shown and is
gener al | ywoaentissszed by reference nuneral 100. The syst eqmiaa20ivoe1898

enbodi ment shows a producer profile engine 102 accessing a dal abuse 105.
The dat abase 105 stores an i nage producer profile 106, an inage reader
profile 108, study data 110, a schedule 112. A workfl ow distribution engi ne
114 al so accesses the database 105 and a reporting tool 116. A web-based
user interface 118 al so accesses the database 105. [000251In the enbodi nent
of the system lyodiskisatudias. Andoage picdiucer padie 106 oy ales eontaireinfalvhation uchccess a

d fil i ncl ude but
o oducer o | Oy ko R A a0
facilities capaBydesghe rmaaag@ﬁwrmctmsedd agnostic images for

interpretation [b(mgn | MeBR W RAHI178 ik Yhdg® pRia0 ?’éréjﬁrsﬁecnf“ﬁ@g readi.ag service
provi ders are us %Lgyér adi ol ogi sts but may 1 nc Cal speci al i st

trained to int V7 efhugipage rP?P&QE"VeWﬁ%aW%EC"Wﬁ ieg they pxpectde ovi der s
or inmage r eaderm’odmeddmmgmls troe psivd and ttragresé RAMRIMaREsG thk @cHRBietthz ough the

b interf ul 000 The fil 102 all
}tAﬁe :Jrségrgel Brg(r:l cer ]'Eo )stﬁ‘geemgéetfa geah?:@ T}%Bagﬁ%teqrq% %&Fh%%@‘gergbgefor aa v
particul ar st udhednlesheitiyorkigads. ah%gmgsma(ierrpmjileowb Ul nidyalsqpaliodsiiregie by an
i mage producer rEéHeEetnbﬁ@ﬁemmthn% mﬁﬁﬁ‘rﬁﬂe R ﬁﬂ?%‘ {08 gbﬁ.ﬁﬁ%‘}@&dgﬁ&dor i mage

readi ng service Brow er data 110 may Istory and

study reports. HYk. N%ﬂag'ﬁ%%d %Uh@eplﬁlé\@‘één Wh'@hihhéﬁﬁpﬁmﬂ@? la'lap%trtl cul ar
;t ugy was cr eatm@uuc«aemmﬁd theydb hetdagm,tof ﬁﬁddé)éér\bl\ﬁél ﬁﬂhﬁﬁﬂh@&boufﬂﬁlﬁ@ioﬁ' i st.
t udy reports ar ten r S 0 interpretation by an
i mage reading ?e?'@ﬁ%g %'ré?g&é?ad%ﬁ%%#fﬁ?g% EJ?)/‘)H’SWA? R?G\!Leq'

producers to proéwl’d@rp ni$s penthowrfori each specificrstarly madatitycior epanagié, Hlmvh% about

their facilitiqszedhik Smﬁls{&wﬁﬁd&%hm% t{hgﬁp%%dgﬁeﬁgﬂnhgy wEspect to be

i nterpreted, alls ag ccre readers woul d like to
be notifi ed. AHP%{'B'E'?F % Q’Hh?tﬁ%ﬂj’é'lYeader is an image reader whomthe image

pr ogucer has sq#oestjed asThamvesIU mvm:mwﬁg@? FeRaéhas spfcify tﬁ@ﬁhe bdR&Ethey
producer’s stu r of i so contain

i nfornmati on su%ﬁ'ﬁﬂ;’sénlaébEé t W%P B%F%g%%gé"f‘i"ﬁ cﬁéﬁ’f%‘f"? ‘hE‘él%'P&ﬁpar‘?l?r%er | ocati on
or physical addM&BEUNgAN Fiecpasticulst mgesrowvemmm@e:h;ﬂmgdmmngammtda to send.
[ 00028] Tho wob cbilrerég%%nékfo@”{ﬁls'lm loﬂrllpfﬂé'ﬁﬁ'lreauhﬁgn@&?%llhy the time periods

for which the)f :g@w redj naw%e reader cove vol ume of studies
they expect to WHhuce die @lqaﬁ@tﬂpﬁﬂ%ewq U4 agergseststidy data d3@frarequi r enent s
inthe chedul mm&mg@%@}&hgmmm.r@aﬂm& dHesderd \mmwaagé%roéu%érfsa: ! OWSb U

i mage readers t hei r..wor e reader profile we

118 al so all oméa}eﬁwﬁalggﬂ#euaﬁgrpgpﬁc@' W&ﬂdaﬂ'a"wrﬁlﬁﬁﬁ‘?n&gﬁrepﬁmFﬁE‘f‘sr'mPQfﬁ%e r eader
profile 108 abétpdugehedverags prowirertentstp avdge yeaofg wenvke provideaivailasisty. and

subspeci al ti es um;,zy\/m chThE6¥b EP’P@'d@gmﬁﬁﬁm‘&E@&Fé’!ef?&%g%%h%sg&em t hey do

not agree to p%\é r I ce, not i ed An
i mge reader's 'Iméﬁ‘ilets %é&?%’&degﬁaﬂnwr%?d fludics assignesiaispeciig imaget er ms of
nunber of uni t eeapges, shaies iftaprettichd speies Edncalsd, Uﬂww&iﬂlalsbhroviﬁég exanpl e, the

val ue of zerc hiéios BAGH: it eSS oSp LRyl baltBllb S by A gyt mR0° ¢ cader

cannot provide interpretation W U 118
al | ows i mage rE‘éﬁ@?“ﬁ@”&‘ﬂéﬁﬁ"ﬂ‘?“ﬁ%@gwﬁ@dsﬁeﬁlsmtd’lcnrtmp reader. In addition,

the web Ul 118 provides the ability to display the results of a study interpretation
crezted in the reporting tool 116.

[00033) Figure 1B is an entity relationship diagram illustrating the relationship
between the components of the system in Figure 1A. The image reader 150 has a
unique image reader ID. Associated with the image reader 150 is an image reader
profile 108 that includes such information as the image reader's full name, contact
detaile, ekills and volume information. Image reader 150 creates availability



are available to provide coverage, the volune of studies they are capable
of interpreting and ne particular inmge producers for which they are
willing twopnovicsssocover age and store this information PoTidaoBsxmoesdsl i ng
nodul e 114 [ 00031] The workl oad di stri®ution engine 114 accesses study data
110 from the database and nmatches the availability of inage readers with

I mge producers' schedules 112 using capacity and creclentialing rules, and
t her eby mat ches i nmagi ng producer coverage requirenents to i mge readi ng
service provider availability. [00032] The web U 118 di splays lists of

st udi es recei vegmoimehts insthe sehedulShtdh Inage readerc1S0ches assigoeddte intepreiaved but  not

I nterpreted, st#%, '
[ nterBret ed an 33. Zéﬁﬂ(‘:’%@%lr{aggm%gs ds%%gﬁl.:éﬁ ?)e\?lft'f' béﬁ%' ttlons to
| aunch the repdiUth aigmageproducsr D patigntirfermation, awdadrtyuaiydytm andsbdy a study,

reserve a st udyje@érphdH uiahovkfigd Bhid Budh éh%\étlctnqoaeﬁ.&?&bﬂ;a ﬁm'rm% dig@dler . In
addition, the we rovi des t ﬁé the results of a

st udy |nterpretaéalpﬂ?f'tkr’ne@g%wsrﬁ?’ﬁ@eﬁ’@b'ﬁlﬂ'@y“ t%@lavﬁ’lb'te“lo‘i‘)%@lﬁagure 1B is
an entity rel atdannsifortiation sush b theSighiag inige tdaaer ﬁdrﬂ&ﬂ snashedicbet ween t he

conponents of t F| e r.eader as a unique
i mage reader Ifﬁg'RsPe)s(ag'm g%né%tmﬁﬁe Srﬁé ﬁehjadéi“a? 8&@8’1‘3 H8ge P@&%ﬁ” nmage reader
profile 108 t hasseqiaiédmithshainebe profignentfiliioan irsge preducenmrofile ¢G6deat' s ful | nane,

Cvai Labi 1ty %’@Eﬁﬁ?@é@@%@%#@%“@%@ bisfied LIRS SR FAEL BP0 01 o2 el ¢
112. | mage r eadi@plisd PS@‘EH@UQ%’S“F‘@WQ'P%1@3"&"@’?%'@#%StBQYJEW‘ preBicerdDst udy 166

has attri but es Inagdpradicer 10DiceiEresit dsherdyd emuiis Bihe sShetdie dat peagech as i nage

d | D, ' )i d stud
gggclrjfg[i on aﬁ%‘d\/@%‘flb@%%étg?g' E’g%@ })ﬁhg@mﬁfeﬁg&@?ﬁﬁ "?azt e?plrje%/ed (wor k
item), status d¥34dri oriGredenbialingjsdhe pro®8s pindicatiag that image readedhcak’56 that is a
work item A ropfide c&@ag‘éaﬂe\b'ét\é&’y uhﬂirﬁeﬁugﬁédd%%a?éﬁﬁﬂw?éatbn?e hgft N9 | mage

reader, version and specific Inft retation producer 160 has
a uni que i nage pﬁ?’ﬁﬂﬁfd’gﬁgq %OMgracﬁa%oaat'w i defped; bﬁﬂ@éﬁ?’ﬁ@ﬂ'@@lﬁtfi’f%m s an

i mage producer thrgitemeadhiolit2aaknd s6rd Make sodmbitdtion ABRALL MNha&atskass act
details, expec Sg volune, and rules to be applied by the producer profile
engi ne 102 on recel pt of a study from producer ID. |Inage producer 160 can
create cover agddWEuest Sidure 2 sfews @h exknipiary dhemétivalipgram ofdn embodi@éntof eat es
the study 156 ¥p é?ﬁehrf&%mb:hﬁrﬁqnéo%at@@?ér\éﬁl@@enﬂ&qg&%&grgﬂ%ﬂéd aling is the

process of indicatin rea
producers to image readmg service providers and is generally identified by the

reference numeral 200. In Figure 2, third party industry standard picture archive and
communications system (PACS) applications 202 communicate with a third party
communication module 204, which is able to accept and discern different kinds of

image studies. The third party communication module 204 is also able to accept
other third party studies using other kinds of communication protocols such as HL7.
In this example, the third party communication module 204 receives and stores
DICOM studies, creates notifications that a study has been received, issues DICOM
study move commands, and issues DICOM study queries, In this example, the third
party communications module 204 includes a DICOM integration module 206 that
miay invlude but is not limited to such modules as a study notification module 208, a
study routing module 210 and a pre-fetch module 212. The study notification module
208 creates messages upon receipt of a study and transmits those messages onto
the messaging layer 214, The study routing module 210 receives study routing
instruction messages from the messaging layer 210 and instructs the third party
communications moduls 204 to move the study to the instructed destination. The



provi de coverage, view study information and create interpretation reports
for particular image producers. Associations are defined by the system
adm ni st repa@o11/08333he system admin U 244 and stored in Proe/ceero@digoat i on
table 164 in the database 105. 111003%1I-igure 2 shows an exenpl ary
schemati c di agram of an enbodi nent of the system for distributing nmedical

I mge reading service requests fromimge producers to i mage readi ng
service providers and is generally identified by the reference nuneral 200.
In Figure 2. third party industry standard picture archive and

conmmuni cat i ons psarfetcbmadRaCE) rerpipds roexsagea froid G2 messngerlisgart2d4 vh tdesigt dfhi r d

Gt o ont ki nd2 % _f_ﬂ@%é“ &y YEar s Y SopBorBE R M AL AE L Gt e 204
i s al so abl e t @vallebiliyof Shereelated ptpdiepandirgirievestidies which awg refevapttoiends of

conmmuni cati on pg&{.,,gg@,ld% such as HL7, In this exanple, the third party
communi cati on nmodul e 204 recei ves and stores DI COM studi es, creates

notifications t$8#6la st Jagnaies epmbediment.teg thiedparly semmynicilionopddleidit nove
commands, t and icamumFicﬁkMﬂll _ﬁmfaggiwﬁyérewew Wp%s??@ﬁﬁ@b@@l\lll h&gtagbr{ﬁ tp&ra ty
cormmuni cat i ons i ncludes a_pl- i ntegration mo a y
i nclude but is Mr;&%ﬁfélzﬁt?ﬁ d" 5o ﬁy%ﬁ{fpcéegveag\tf%(%ﬁqg&goﬂatsﬂﬂy?gp%@n modul e
208, a study r dhindipagy easerosrécaidromedutt 204 pand deliversta netifitatian Rds@ageThed ast udy

notification magul g <8RpeNEeHE GBS IRGER WA Agei Pt of a study and
transmts thosi ngjsage onto the nessaging 1ayer 214. -The study routing
modul e 210 recdl®&d st udVenaificrtiog measase HicRlycontaias Ripwaation guled fremikes sagi ng

| ayer 210 and iDnSOMbeddrd dTehd SuidyOwipdr drigingesimtin & Bidonn miegRditd mo@f4 t o nove

h d ' ) d I nati.on. Th WO . i
tzoi 1}5 E) g 3)5/ SE)IgCEI' P %‘Bﬁ%& %’%ﬁ%@@ '"gﬁ‘%aﬁljog'-"%a:g?@'ﬂesf?ﬁiqﬁﬁy pgude butignotdmitpdiodngies from
t he nessage Layslenpiypafientreos) ibe intsge prosiuced D, the inage producersrstdgt ry st andar d

third party applehfiat isfRy éﬁﬁ@ﬁ%ﬁﬁ“@?@“&%ﬁ@gﬁ%@Aﬂh# éfgm%ggg irdhdrer rel ated

studi es and retrieve studies e recerve Study.
1000361l n anotﬁ@F%enbodinent, the third party comuni cati on nodul e 204

conmmuni cat es wifdobasp es i) thelnidseigingIdhe 2 e@Ehts Wity Paseidiad t he DI COM
I ntegration M . aging, | ayer 214 receives .information about
a study fromt ﬁ}eélrﬁﬁt@% h%&??@%ﬁﬁ?ﬁ%’ﬁﬁ"ﬁ’é"f ﬁ‘éﬁf’%@aﬁf’@ﬁ@b‘ﬁ’? eORp HéeSars a
notificati on mE%dvprefiing stlesenging 896, astudy siutingohaiute 18 Fesupply Rivddethadd st r i but i on
engi ne 114. planning module 220, a study distribution module 222, a results management module

224, and messaging delivery handler module 226. The study profiling rules engine

216 performs actions on the received study nofifications from the messaging layer

214. Once these actions are performed, the study profiling rules engine 216 is able

to determine if a particular study may be routed, what the privrity of the sludy should
be and if the study should be considered as an study to be interpreted (or a
workitern) or a study for reference.

[00039] The study routing module 218 uses information received as part of the
study, such as producer ID and in certain embodiments the assigned image reader
as determined by the Study Distribution Module 222 to creats ingtruction mogsages
to be passed via the Message Layer 214 1o cause the third party communications
maodule 204 10 move the study to a specific third party application (PAGS) 202 to be
displayed.

[00040] The supply and demand planning module 220 consumes imaging
producer coverage request information from the Schedule 112, image reader
coverage availability information from the schedule 112, image reader credential
information from the producer and reader profiles and matehes producer requests to



1000371The notification nessage typically contains information pulled from
the DI COM headers or the study, which originates wwthin a DICOM i ntegration
nodul e 2080 20hi/®3330f or mation in the notificati on nessagecmaa20rvmowsde but i s
not limted to the patient ID, patiemo name, the inmage producer ID, the

i mge producer's study identifier, study creation date, ordering
departnent, and nunber of images in the study. [NOMn turn, the nessagi ng

| ayer 214 interacts with the workl oad distribution engine 114. In this
exanpl e, the workload distribution engine 114 has a study profiling rules
engi ne 216, a study routing nodule 218, a supply and demand pl anni ng nodul e

220, a st ugyl diisibge rﬁmaravallﬁmﬂwbrlﬁi s&ges thagrg;]re@'hdtrk ’gxr smmaefgten@aah proBGhat 8nd224, agge
messagi ng deliver dul e e stu of i s engi ne
performs acti Or{gﬂ%ﬁmﬁeﬁgctpgc SHPRY 39 femaq ‘ﬁ?r@é{'\é r&qgleﬁ%ﬂ!g@t gle ssagi ng
layer 214. Oncéhotgietse subeduing madwe pbzmdfrthaa:téplatddevahudynqyeméadbn ng rul es
engine 216 i s albkgid & iAGHEENIG o froRibloRloPlhe BEUTYS [BY. RELL AL, whal

the priority of shou consi dered
as an study to [H@H]nt er prtéepecifi eeMer@fsﬂti\elsummnd@ﬂmamtmwgmdulcaﬂér ence.

[ 000391The Stucbyowaayhmmeatﬁmiwuﬂag%lréa pda&mgrea&ér c'bﬁlﬁﬁﬂn\éﬁ’tg Aon@art of
t he study, suchnﬁg?gpm%cer ID and in certain I ments the assigned

i mage reader af B3P NRffiqariens &t spegities '5"5"‘?"?’50% Bﬁf%%m@”@@ef"@ create
instruction nessiegds reesdges parsmitdd ubing thé Meddages agverk Axmller Mibdulé e2gcadise t he

third party co modul e, 204 udy to.a, Sp ific third
party applicat :E(;mhm( ﬁﬁ@éﬁ‘p%ﬁ" {GIFS e ﬁdgregﬁaorfgmaﬁTf‘ﬁ%r?ﬂ%ﬁlpf '¥nd demand
pl anni ng nodul 40820 apghernative embedinen) yrotiogeverags eanagjtmentrptiicationsrar@r nat i on

from the Schedubs tdh ﬂeff&.ﬁkﬁe-ﬁﬁ@ﬁil@ésaﬁéé\&ﬁétﬁgﬁle?s\éﬁé héhbérb hénéier H'foeulé@id on from
t he schedul e 11 i mage reader credential 1nformation fromthe producer and

reader profil egﬁ%ggr PE HREOMAD GRYREGE CPments inagcordance yilfthe P‘é’!&’ﬁ@r

avai | abi |'i ty amdifsaionesiuessiorad nearimage reader sgrofilé ¢85 dtered eneb datamgecer and
reader intersegpion. The supply and demand planning nodul e 220 create
alerts through t e scheduling nodule U 240 if the declared avail abl e i mage
reader capaci t J0OO&l| nsufWhegiagrder o roimage ploduasr jscesatedi toeerderds pasked decl ar ed

producer requess e s&espaéta.&ﬁsan m&m 32 eni %wa{ahbﬁmoﬁ.h&:m'pyw%@d demand

pl anni ng nodul ewé glﬁgq gﬂgf@ﬁﬂ ications to I mage readers of upcom ng
coverage comi CHEHISTRYIGN (ﬁ”ﬁiéH‘EQQQPWQE"@WBWWP@&WBF@‘SHFE@peC| fied
interval s may Ireadeand)f il hik eidiribition isglaséddnes seedf roled ﬁﬂdﬁghﬂﬁgﬁdﬁ@@ﬁﬁs étrcﬁﬂsm tted
usi ng the ness i Si t he i mage
reader's e-nai ?9%8% ggés{t%i Qg‘ﬁ’%%t"ﬂ@%ﬁﬁ&@%?é%?&sf ﬁ'g PRy ?flﬁbe 5?‘%@! In an

al ternative enBodFanden opetmty driined adjustmentyaiueonmi t ment notifications are sent
t hr ough per| od?m@,, e | m@%@(&s&d,wnm.menm%m&réé;&ddmﬁte{aggﬁlgéﬁr modul e

220 showing ro &5@8 com ng cover age conm t ment accordance with the
periodi ¢ noti f "GIEFD il ﬂ%w?%erﬁﬁmasﬁ PReAdsysien admipistsaloE 8anL08 st or ed
on the dat abasecc85. The web user interface 238 may include a scheduling module user interface

[{%])) 240, the image producer profile user interface (Ul) 241, the image reader profile
user interface (Ul) 243 and a reporting module user interface (U1) 242.

[00044] The scheduling module Ut 240 provides a calendar oriented view for
image producers to declare their coverage needs for specific time periods or for
multiple recirring tima periods. Image producers ean change the expected study
volume information stored in their image producer profile 106 for each specific
coverage request. A similar calendar orlented view Is available for image readers to
declare their coverage availability for specific periods or multiple recurrent periods. If
the supply and demand planning module 220 determines that the sum of the
available supply of image reader capacity is greater than or equal to the sum of the
declared image producer demand, the user interface changes colour for the time

pariod to indicate adequate coverage.



1000421When an order from an inmage producer is created, the order is passed
to the study distribution nodule 222. The study distribution nodul e 222
provi des woudy/bassori buti on frommultiple study i nage prodwens/dmoegul tiple
study consuners (readers). | nis distribution is based on a set of rules
and wei ghting decisions such as the amount of outstanding work for each

I mge reader, the priority of the study and service operator defined

adj ust rent val ues. 1000431The workl oad distribution engine 114 corresponds
with a web user interface 238 which i mage producers, inmage readers and
system adm ni strators can access. The web user interface 238 may include a

schedul i ng modybsiser | THedihbdd odibbordhl 24Pnd BRI 9?&9&%&@%' e user

interface (U) 241, the 1 mge reader profile user Interf 243 and a
reporting rrodul%“%élﬂreﬁf‘ﬁféwra‘é‘@e'@@ﬂ? reggder to @%@WAHW%‘&W@M‘H%@ aphdul e Ul

240 provi desda ll?%@ﬁﬁﬁr p?ﬂe%@l ﬁ\fbrMét%Wsﬁ&lrasldafﬁﬁlﬁvdMnﬁélmfaﬁt ihfBrnebaen arte their

coverage needs ecl iods or for multi recurrinp i me

peri ods. | mage aﬂg&fﬁgﬁ §°f: r‘?ﬁﬁ’ﬁ’rfg g Rebspogialy pregs and Ry udRs RIPAYCF Sy mat i on

stored in thei rThlennigmathrmiltEre}imtoﬁhe‘usbentﬁﬂfceﬁsxtora&m%esmﬂdménp_rof‘mmoer age

request. A simjaEe. rgé@ﬁ#rpﬁ%wg}g%ﬁ\)&@w I's available for image readers to
a

decl are their coverage av specific periods or nultiple
recurrent peri défode]| f t hEestydp list UAR4D pleviden distp brad fanatignato displey e Studies er ni nes

that the sum OlaviaBiedyaid syl 4RIy he étﬁ@@@fs‘iﬁ%gaﬁcg%@g@%% iy gr eat et

than or equal to . the sum ecl ared |ma% e user
f

i nterface chande® *PMF“fWPTtHPS%'?WSﬁé?Wﬁa ?S’q"HdFR%f"égaﬁig‘ﬂuate oovor ego,
VO 2011/ 063530 RETIEARE bOhO 0dB9Be Atilitf ASAATosulis TRgEinBroeslator br inedial e U 241

and e T0C. ANkl BLS) ke & B BNAC SRS Lty RLABHASS e

reader to nmi nta| n rea ofile 324
i nformati on sudﬁf’%@d@@mﬁmdvdﬂféﬂﬂﬁms cont act |nforrrat|on and in the case of

the reader pr ofjadogs (} subs;p@%ygéﬁ,gd,ﬁ,hmmmgy,ﬁg{pggﬁg{h Aehy ﬁé ikt es. The
i nformati on ente{ i nto user interface is stored int producer

profile 106 and® W?ﬁﬁ@"ﬁgsaﬁé’!mﬁﬁ i imaaergeder a.g acerediptions 16ﬁcﬁyﬁmw¢+@erst udy
list U 245 prcpmfdbmghesozru:mdnd pararhétons sdafine ﬂu@mxw)buﬁdmnmmcﬁzgmmval | abl e

8? the systemf 214 p£r§H8{er' dhd ’cretaQEEm%eegrgdguc:&* ng glmﬁ'\asg’e rea rclzlgr }%SSI gnment history
~ [00048] The reporting module Ul 242 is launched from the study list Ui 245 {o
provide an input method to document the results of a study interpretation and to

launch the appropriate diagnostic imaging viewer to display the image data
associated with the study. Input forms can be different depending on data received
in the study available message such as study description, modality and producer 1D,
[00049] In one embodiment, information is acquired, transferred or modified
prior fo the creation of an order for sludy by an image reader. The study profiling
rules engine 216 references study profiling information stored on the database 105
for each image producer ID to determine rules and actions applicable for study
available notifications received from that image producer. Rules and actions may be
used singularly or in combination. In another embodiment, the study profiling rules
engine 218 will retrieve the image producer ID information from the received study
notification message sent from the messaging layer 214 and generate a study
forward message to the DICOM integration moduie 208, which will cause the third
party communications module 204 to forward the received study to a target
interpretation PACS system defined in the producer profile.

[00050] The study distribution module 222 matches image readers' availability
with image producer schedules, credentialing, and workload rules to assign studies

to image readers. When a study arrival notification has been received and a study



S study, to which reader the study has been assi gned and dependi ng on the
perm ssions of the user, the ability display the results of an

I nt er pr etwoi2on/m@Bs3cancel a previously study designated Por/dazbsvoorssgati on.
Studies In the study list nodule are netrieved fromstudy data 110
[000471The system adm n U 244 provides input nethods to create |inks

bet ween i mage producers and i mage reader e.g. accreditations 164, define
producer profile engine 102 rules and paraneters, define study distribution
modul e 222 rul es and paraneters and create i mage producers | Ds and i mage
reader | Ds. 100&%§.fﬁhw°rk&1adutstribgﬂomdglhea11l'éJl th@ 4iady distlilautiorcinedlld 222m t he st udy

list U 245 to provide hod t.o docuoent a study
interpretation ﬁ'a"%%“"lpg‘“ﬁﬁ ({ypsfugﬁrﬂllea pﬁ‘%ﬁ%ﬁﬁ?@?ﬁ@@%ﬂ‘bﬁﬂg@ﬁew to
di splay the i nenjwowasagmsmeacmtlmuamadertﬁ'@ complaities|armdarivéddramsa can be

di fferent dependiigafh a#efuayf@@&%e(&dana@mma%wwcamaéa@'sﬁ.améage such as

study description, npdality and producer . one enbodi nent,

information is '%ﬁﬁlnaf@uﬁvwawwmwaéﬁobﬁmq‘i.oemf?fmamn degvedi@mdheat i on of

an order for stracbj\/ebxstuam studp gescrigtdn Situdy MoBaiBy, HEW/he bedyi pait frekt iad tREn engi ne 216
ref erences stud%(@)rdofhl E@ I nformati on stored on the database 105 for each
i mage producer gedn i ne rules and actions applicabl e for study
avai | abl e noti f[Mg&tli ons Inadetharedbbdimant! tha DIdOMipegEtiatuodie 20Ruitetesand

actions may be #@ﬁ ﬁbﬂ%g‘%é{laﬁﬁtﬁéﬁel&gwb&% étc?rgd in ttﬂﬁ}%ﬂ%\%nca‘?w odi ment,

the study profi g rul es engi ne Ieve t producer ID
i nf ormati on frdRfE bzqze’é@ﬂﬂéﬁﬂ siaiestydyt the predetpomoditss2iaydl reliave Fatienth t he

nmessagi ng | ayerm?swayaml;rgmeéta&ﬁn@aaﬁ:ytuﬁu sémﬁgw@b@&sm%orﬁneu&nh@mw
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WD 2011/ 063530 Pﬁéﬁé@%z&&ﬂ/teﬁ@&msjs?gtcm The received information is used by the pre-
fetch module 212 to cause the third party communication 204 to issue a DICOM
move command to the producer FACS. The producer PACS then sends the
identified studies to a system defined related studies DICOM Application Entity Title.
Upon receipt of each series of each related study, the DICOM integration medule 206
will generate a "Study Availahle Fvant" and transmit this information using the
messaging layer 214 to the study profiling rules engine 216 including the related
sludies logical address information (e.g. DICOM Application Entity Title). The study
profiling rules engine 216 will use the related studies logical address information to
determine that the retrieved study is for reference only and not create an order for
interpretation. The study profiling rules engine 216 will issue a "Study Forward”
message through the messaging layer 214 to the study routing module 210 which will
cause the third party communication 204 to forward the study to a targot
interpretation PACS system defined in the image producer profile stored data 106.
[00052] In a further embodiment, instead of the LICOM integration module
206 soliciting related studies from the image producer, the image producer may send
studies for interpretation and related information together unsolicited. In this
instance, the study profiling rules engine 216 references the time the study was
created from the notification message to detelrmine which of the studies sent is to be

interpreted and which are the related information. The related informaticn is typically




enters the workload distribution engine 114, the study distribution nodul e
222 assigns conplexities to the study, suns the conplexities and conpares
t he ambunwoabivesBisoassi gned to each i mage reader. The ceaplaebioessoar e
derived froma conbination of study fBe revenue and estinmated tinme to
conplete the study, An individual study's conplexities nmay al so be based on
I nformation derived fromthe received study, study description, study
nodality, and the body part that has been imaged in the study. [00051]In
anot her enbodi nent, the DICOMintegration nodule 206 initiates a query to
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[00055) Figure 4 is a detailed flow chart of how the study distribution module
222 of the workload distribution engine 114 distributes studies. In step 402, a study
is received by the workload distribution engine 114.. In step 404, the workload
distribution engine 114 checks the study priority as stored in the study information
156 after applying rules in the producer profile engine 102, A priority study ie a study
which must be completed immediately. It will take precedence over other studies
due to the urgency the results from the study are needed. In the producer profile
engine 102, study priority may be determined by the time at which the study arrives.
For example, an image producer may request that if a study is sent by the image
praoducer's facilities after midnight, the study is deemed a priority. Priority may also
be determined by which department or which doctor requires the study. For

exampla, if the raceived etudy comes from an image producer's emergency



studi es whi ch have been previously interpreted prior to the study to be
read and interpreted. The study profiling rules engine 216 wll set the
study st avoostwssd in the study information 156 to theprealoxomiooses
"cancell ed" for the related informatimn. This can be manual ly converted to
a valid study through a systemadmn U 244 by a systemadm nistrator if
the study profiling rule incorrectly profiled the study. In turn, the
system adm ni strator can al so manual Iy cancel studies deenmed to be valid
studies if advised to do so by the inmage producer. 100853]In a stil
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high priority, the workload distribution engine 114 assigns he sludy withoul tegard
for readers’ outstanding complexity and complexity thresholds. In step 410, if a hot
seat image reader is not available, the workload distribution engine 114 determines i
there are any active accredited image readers logged on to the system. If there is an
active image reader ldgged on to the system, then the study distribution module 222
will assign the study to that active image reader in step 408. If no active image
reader is available to read the priority study, then the study is held in a “free” state
until an active image reader is available.

[00058] If in step 404, the study is nota priority study, then in step 414, the
study distribution module 222 will determine if the study is reserved for a particular
image reader. If the study is reserved for a particular image reader, then the
workload distribution engine 114 will assign the study to that particular image reader
in etep 408,




departnent, it may be deened a priority. An alternative way of determ ning
priority may be based on the nodality and body part with which the study is
concer nedvokori/essopl e, an i mage producer may require tiratr/c2biomagaet i c
resonance imaging (MRl) scans of the Brain be deened es priority Studios.
100056]In step 406, if the study is a high priority, the workl oad
distribution engine 114 determnes if the "hot seat" inmage readers are
avail able to analyze and interpret the study. A hot seat inmage reader is an
i mge reader who was the earliest to subscribe to coverage in the supply
and demand pl aneoossy erdlAﬁu@ﬂ@r@%@'ﬂecﬂoﬁﬂﬁmﬂcﬁbﬁtrﬂa@ﬁi@edq}ﬁmﬂmmﬁEeval’aﬂ who is
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the system thgrbf.renﬁzs:tuslme@vaauwasltTmtmqmrﬁut%g%mwbbma@gbgn the study to
t hat 20t|v0|maerea e reader
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state until anird@niticn recevgd inrthactedy riotification rhezbhge. whbd RSRLY Bvantuathi ep 404, the
study is not a rity study, then in step 414, the study distribution
nodul e 222 wi | lamge ermne if the study is reserved for a particular inmge
reader. |f thel®padlly is fitkassudydeinat easerrediara partiduler inaga draderctigeein stahen t he

wor kl oad di Str isfo!iebr@a diiplidh ol 1PEBAT IS a3 gk e i | oUI ar
| mage reader |n ste 08,
the lmag% producer tha‘t created the study In step 41 8, the workloacl distribution

engine 114 selecls Lhe fisl mage reader in the list and then in step 420 determines If
the image reader is able to read the study. An image reader is able to read the study
if the image reader's profile 108 indicates that the image reader has experience in
the modality of that study. An image reader's ability to read a study may also be
affected by the image reader's subspecialties. For example if an image reader has a
subspeciality in pediatric imaging, this would affact the image reader's ability to read
a study of a geriatric patient. . If the image reader is able to read the study, then in
step 422, the study distribution module 222 applies a modalty complexity adjustment
to the study to define the studies complexity, Complexity adjustment is identified by
apply the complexity weight associated with the any combination of the modaility,
body part examined and study description information included in the study available
message. If in step 420, the image reader is not able to read the study, then that
image reader will be removed from the list of image readers in atep 424,



15 [000591A study is reserved for a particular inmage reader in one of
several ways. In one nethod a study may becone reserved for a particular
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image reader will accept... A lime inlerval rule may include but is not limited to such
rules as studies between certain hours are to be read by a certain group of image
readers. A study data rule may include but is not limited to such rules as studies of a
particular modality may only be assigned to certain readers.

[00063] If rules exist, then in step 436, the study distribution module 222
applies the rules. In step 438, the study distribution module 222 removes candidate
readers who do niot fit within the rules, and then reorders the list with the remaining
candidates in reverse or according to outstanding complexity. In step 440, the
workload distribution engine 114 assigns the study to the image reader at the top of
the list or the image reader with the least adjusted outstanding complexity that is
within the outstanding complexity threshold, [f rules do not exist in step 436. then the
workload distribution engine 114 assigns the study to the image reader at the top of
the liet or the image reader with the least adjusted outstanding complexity that is



100061] In step 426, the study distribution nodule 222 determines if the

I mge reader has an active schedule. An inage reader has an active
schedul e wD 20h®6Bssage reader has subscribed to the i magecpraadomeanisds
coverage request for the allotted timg slot that the study has been
received, If the inmage reader has an aotive schedule, then in step 428, the
study distribution nodule 222 applies a schedule adjustnent to the imge
reader's wor kl oad out standi ng workl oad conplexity. If the inage reader has
been | ogged in | onger than other readers and additional adjustnent is
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rules. In_ste 38, the study distribution nodule
222 renoves caffiFH V?"é’ﬁ'ﬂie‘P@"ﬁmg?QzlapSWéY%fwatrgwt‘ﬁ?ﬁ%ﬂxisﬁﬁnt}rﬁmgg‘? tlh'é"ﬂd t hen
reorders the | paty conimunichiens enadala Rivgo trertsirddatte spplicetioe 202 Sheetudpccording to
out st andi ng co ' : ' L, Qut. engi ne 114
assigns the st %ﬁ?é&iﬁﬁ%‘!°ﬁh"§{@ﬁi@§8@€5§f° q\g\%_éhteg%&otg 'fﬁéerhmé;#iﬁggo he i nage
reader with thépqc@éﬁ-’aﬂa@t]‘?(lQ‘%@Md@@@ﬁf&ﬂcﬁ"ﬂ@ Tilonpn evaw 612t thethirdgaf t hi n t he

out st andi g cogahAidalions MamIRIE serids alchlbrd Sor @orMabvaRidtRfiessms @ 436. t hen
t he workl oad di s ribution ngi ne 114 I gns e study to the image reader
206 3 P toend,

at the top of PHY applcaticy d i”ﬁtﬁﬁ%f’ ti‘%@ﬁ%&%"%ﬂ“i’ti‘?@ 2 WEust ed

out st andi ng corgsliext stydid¢shat specific\OBCAR KbpIR6RDLIDRETHEAZREBFOHHIGI 8
communications module 204 sends a prior study available event to the workload
distribution engine 114 as indicated by arrow 6§14. This event passes information .
about regarding whether the study is a work itetn ot for reference. Work items are
studies which require an interpretation report to be created by an image reader.
Reference iterns ara other imaging studies for the same patient, similar body parts
and same or related modalities. Reference items are used by the image reader to
determine if an ilem identified on the imaging study to be interpreted existed prior 1o
the current study and if the identified item has changed in the interval between the
acquisition of the reference study and the study to be interested. Reference items
are commonly referred to as prior studies or priors. The workicad distribution engine
114 sends a set study priority command to the Study List Ul 245 as indicated in
arrow 616 or to the third party application 202 as indicated by arrow 616 as required.



17 within the outstanding conplexity threshold in step 440. If no reader
has an adj usted outstandi ng conpl exity bel ow t he outstandi ng conplexity

t hr eshol dweebiwviées3zon t he study distribution nodul e, therctrlea2stnodysoss not
assigned and the distribution servicel8222 begins again at step 416

] 000641Figure 5 is a sequence di agram depicting the nmessage fl ow between

i mage producers 301 third party application 202 and i mage readers Reporting
Modul e U 242 using the systemin Figure 2. |Image producer 301 third party
application 202 sends a study to the third party comuni cati ons nodul e 204
as indi cat ed byn thisrcommB0d, ifitrectiohs ard spriby the ctudyrprofile angdime @i nuttin e 204 sends a

study arrived bl [WeTa R So P I i i i engi 14 as

i ndi cat ed by arroisvgéggj%?rl?%g e?ﬂ'?‘?@"%@ﬁ thﬁﬁ)uo'ftgipﬁ%%‘(ﬁ{siog%és Vﬁlgedﬂfeesjt%4 sends a
study avai | abl &taitis patddtialhosent with the stugk Kheraporinageedulsdl 262 samdgeme  as

i ndi cat ed by ‘anmhay r68tfr lodii @it kitde A¥RLEPNSRLAOE Lidrealil QRinGIOREAH NS
information for | nﬁé pér@t ation to the workl oad di'stribution engine 114 for
det er mi ni ng t o AXAY ERS-i Mgl everd gasees e lagindrformetien of iherimageserden who hapni s

i nformati on nayoguedintedke fustem, slioniy the workiesll dishibaasn engine 4B kn@@inaent | D,

tudy date, st ; ] t 1 . d ,
“mmge producor SLMBEFeRkt i SR iotrdaie ordB AR A sy SeH OBl oPaEOR
notification i &sdenensiraadinamowttal isdeptdotmtheworkioad distibutiorsengind i €to204 t 0 t he
third party appiddGahy sipicén 200Eresdritis &@g@g@%g@%ﬁ%}g&% bOB shdldyuct s t he

[

i mage producer ,ipt ce to forward the u ; ecific destination
DI COM Appl i cat iLﬁﬂu’g?% i?ftr SPOfi|ng isdong pterpal W%%%én% Haiseanmandyagdieajes that
communi cat i ons tHetztidly eh@BHbesaaitblesonGLupesiicibhgdrebdi's Slelyensprdz os byldi=Rat t 0 t he

third party app|a e QF i uc, he.third party a i cation 202
to send the reghrn%gé\dtf@gég'?ye%gﬁc gklﬂogéc'%?ﬁ?t’& r%f'?‘ﬁqﬂe Fiseaﬁtfﬁog’ﬁll‘eenti ty Title.
The third part {eredingmeddabi #2do thederikdpad distriveion enginegpt idas irslicatey insarmiv abl e

event to the wepkl hShdid i ' i ) rr ow 614.
Thi s event pal\?%g@z?vrgﬁwdg%ég%% %?ug%gé}cﬁk %ﬁreﬁé%@rtff?ﬁ%g%%%@”@s a work

itemor for re NigRrgtatone AFrow feb Beigaiesesstydyiskinpadeayantr Shigavent
i nt er pr et at i onsigaifbarthat tie daely Gaebdanaiobyd M ndt IMGrel=8ATRY workisder ence itens are

ot her i magi ng gstitdi . i . Ssimlar bad rts and same or
rel ated nodal i ta 'lgfggl,'tﬁﬁigf‘]@éee{rﬂggmIffog%g&zﬁee&{}}é’ é‘?ﬂa"ﬁ@]e %%éeaﬁ?@é@%?éﬁb@rh%
determine it afVant §/entdemitng repetiingmadute Ul 3ddyioniye wdrkload distritntion egiae ps et ed

exi sted prior i ; : ﬁﬁ?g?'rli | L f i changed in
the int eraI bgtg KZ%%@:;E% gg%uﬂ%gn 0 Stﬂﬁlééﬁordggag{ﬁle%@gﬁ&éﬂé@@glﬂﬁr?‘%e stg'.J udy

to be interest have p dndl infgrerelabipiying impgs wadesbu e swdyisi or st udi es
or pri gr s. Tﬂeahmndt besdlebld fcp tazsdigrnedn mﬁdteﬂyﬁeadé&éntfiﬁéﬁﬁfrﬁl 8 epdhtingly Eri OLi té
command to the L i ndi cated ,in arrow 616 or fo the thir
party applicat E“?%M%'zé‘gza tlhgh\ic%g}%ggﬁwbﬁgp FW%T@ aﬁ@dfcgtﬁﬁfnraé@‘.” 63&'8 In this
command, i nstr [t Mtees e aordoad distibution enginedyi 4 thrad fhislirderpretpitioreof BleGetwdlyt hi n t he

wor kl oad di strp | kel Q- | IS occurs
when t he study ;g;gb.%bmédq%r&%@%ldlé%ggﬁoﬁmh%{ﬁé{?ﬁéhglﬁéu%m%e reporting

us Is not 1nitially vt
modul e U 242 Ion, pngingal] 4 9 the LRt Perty Grmmutisation 204.  The regsrtia fydfaer
di stribution edefjvened tbink image prdiuwat 3 third paity apiclish 204 dsiiidated b9 Blrapasses t he

trid ; ; &l . ¢
| ogi n i nformatggn aqf. L:he:. h .0gged i t he system
al Igovm' ng the \/\%@kﬁgg#'@?“sﬂy H?@ﬁ?tﬁg%%ghtgeﬁﬁghﬁ%ﬁoélﬁﬂ% @h‘g&w{t}}?at yi mage
reader is avaiWalpa digripuiieeensinedd4 pyinticatedshy sowtsaely Ths sitifeion ioflerreonmand as
denonstrat ed ithe @bkud Gigbiton Sfdile 114 aiR h@ﬂné{gérr&d_@%gﬁ&u%& ko @%&;@Pmengi ne 114

to the third gagn%?rap lication 2094’f reporting 1s done external to the
systemor to the ﬁdﬁwﬁis ©Fy A0 af’"GPCégeaFt'?&? taventpasred framéienal to t he
system This oeparingdnodulti Lt 262 théwadrkibdbdisiibudon shabe o4, BEhavae waklogg on a
speci fic i mgeydifia Li e VI i_val ent el ement of third party
application 205. Aﬁ@'{eﬁg@%t’lgFe!c%@éesdazn:b&c‘étmnﬁ@élsgH?agﬁy%e{ Ioag ?'{tPLg nmodul e
U 242 to the t@}&)mtea'awem@thadwiﬂrlbgﬁon@ngnmm4MInumse_~.immucnmm sion arrow 624.
Thi's event i ndissighiegndw@lididss tiat il FeagerRShg1RIsh SEUES alalid g olHgRge T eader
for reading and Int ergret ation. Arrow 626 |ngl cates a study sKipped event.
This event si g?ﬁgf*i‘!é‘s'"’ $RP299% study has been cl osed but not interpreted.
The wor kl oad



di stribution engine 114 wl| consider the study available for reassignnent.
An on hold event is sent fromthe reporting nodule U 242 to the workl oad
di stri butworoangssse as indicated in arrow 628. This everCTioa20r0mB1898€

wor kl oad distribution engine 114 that19t he study does not have a final
interpretation by the inmage reader, but the study is also not available for
reassi gnment. A study read event is sent fromthe reporting nodule U 242
to the workload distribution engine 114 as indicated in arrow 630. This
inforns the workload distribution engine 114 that the interpretation of the
study has been [0#6f]l et edAlthanghotie 63Bodimatitscdeserbedihereip ooild applyi ty dislyibdtioom t he

wor kl oad distri i i 1Q . i Party. ication.204. The
report is furt h%#“@??@gﬁg%%“@%'%%g%d&gIu"cgg ‘%‘8%%@8' %‘QP? 9""2

appl i cati on 202n#w atvdl apprasigtasiatihese tecaaues pevichesapiplesi to pther mestidef | cation is
sent fromthe r béticWehnagaY 4201 ¢ g ' ' on engi ne
114 as indicated by tarrw% ow 63g&#’%ﬁﬁ%\oﬁ?ﬁg'a%gﬁdr?ﬁggéyhg&{"hgw r kl oad

di stribution erfgrfRlegy PAPRPRIIY: he i nmge reader continues to be available to

interpret nore [souesli €s. Aoy ériddinafis GalcaReR déRBiRid! theseaikkiPingwss from t he

reporting nodul | 24 t he. wor kl oagl. di stribution epngine 114. \Wen the
Wor ki oad i ot r 1BLETREAE es hRar el it R edoRé ray b4 Sk WBHY SRR mge
reader has | ogdheispyiiandscops therpbasaiefinadthy thempkéroiad cldimst r i but i on engi ne 114
wi || unassign studies and stop assigning new Studies to that inmage reader
maki ng those studies available to other |logged in inmage readers, WO

2011/ 063530PCT/ CA2010/ 001898 19 190065] Al t hough t he enbodi nents descri bed
herein could apply to distribution and managenent of nedical imgi ng and
medi cal imaging interpretation, one of skill in the art will appreciate
that these techni ques could be applied to other nedical diagnostic
managenent systens, for exanpl o, ol ectrephysiol ogy, dermatol ogy, cardi ol ogy
or pat hol ogy. 1000661Al t hough enbodi nents have been described, those of
skill in the art will appreciate that variations and nodifications may be
made wi thout departing fromthe spirit and scope thereof as defined by the
appended clains. WO 2011/ 063530PCT/ CA2010/ 001898 20 What JS cl ained is:



1. A nethod of distributing an i mage study to a chosen i nmage reader

conpri si ng: receiving an image study froman i mage producer at a
third. pawbdyoniomwsisni cati on nodul e; sendi ng a receipcg/anabdiofiocdsi on

nmessage froma third party comruni catioon nodul e to a nessagi ng | ayer;
sending a study avail able notification nessage fromthe nessaging |ayer to
a workl oad distribution engine wherein the avail able notification nessage
i ncl udes extracted inmago study information pulled fromstudy headers of the
i mage study; identifying inmage study rules fromthe extracted inmage study
i nformation; W“at'sa%ﬁ'r’%#ﬁﬁ an i mage study conplexity to the inage study
based on the imge study rules; cal cul ating i nage reader conplexities
for a plurality of i e.r ers. subscribed to receive i e studies from
the i mage producer, ® d&F&g‘Héﬁ'P%@@aﬂﬁatﬂ&to@8%%@?9%&%@ cul ated using
t he i mage st udy:omprigiigexi ty and an i mage reader profile assigned to each of
the plurality of ac i - fﬁﬂg S I i t he chosen i mage
reader fromthe pl u%@ﬁ%&gw aggngtggrea%re'ﬁ]ggeo’ggdeu&e@aga?ﬂ'rg-plgﬁ)ége r eader
conpl exi ties; &S¥MYAF3GnMeEulenage study to the chosen i mage reader; and
di spl ayi ng the i MggnghydYedie Aotfidtion HRSLE RER alfirdldaRy ERRRGRaligROe T eader.
2. The nethod of c]ai mg m%erei%'the sel%c&éti ngast%ppla?)lljrther Ica;‘(')rrpri ses:
Sorting the pl (PgHIREQA BEssagEEYPaaders in according to the image reader
conpl exi ties from asdnding atstudpayilshia iofifidetiorombdsgdecisdm the Mekeging Yayeatad
selecting from pl ural i ; i r j eader with
he | oweat comyPeunep ysyBEh e kel ine VBRGeInGAESIoN risdolRUEFTOC"
clai m 1 wher ei @¥fastsddmpgaatugyinfmetianpules fromeytudydrpdersefdhediegasndyng
parameters from t heigbmBen imS@ORidyRied fdnftha Belr-2@8 ifdde RBiaRinforRlor x| Ly val ue
to the paraneters, %Hrﬁlf.g_@ararret ers serIB@ctegtér,om a tgrotéqu%qcif tg r eader
nodal ity, a reader YINE 2R ATPA5 Sy RPTBRENtY 10 thesigiage std O BRTINEE a reader
schedul e i nf or stwdy oMes; and a reader subscription infornmation. '

calculating image reader complexities for a plurality of imagé readers

subscribed to receive image studies from the image producer, each of the image
reader complexities calculated using the ifnage study complexity and an image
reader profile assigned to each of the plurality of accredited image readers;

selecting the chosen image reader from the plurality of image readers based
on the image reader complexities;

assigning the image study to the chosen image reader; and

displaying the image study on a user interface to the chosen image reader.

2. The method of claim 1 wherein the selecting step further comprises:

sorting the plurality ot image readers in according to the image reader
complexities from a lowest complexity to a highest complexity; and

selecting from the sorted plurality of image readers an image reader with the
lowest complexity {o be the chosen image reader.

3 The method of claim 1 whersin lhe calculating step further comprises
extracting parameters from the image reader profile and assighing a complexity value
to the parameters, the parameters selected from a group of a reader modality, a
reader outstanding workload, a reader session length, a reader schedule information,
and a reader subscription information. ’



WD 2011/ 063530PCT/ CA2010/ 001898 21 4. A nethod of distributing an inmge
study to an avail abl e i nage reader conprising: recei ving an inmage
study fronoaniossge producer at a third party conmuni caPCorcATONN0ES9S
sending a receive notification nmessaggd froma third party conmuni cation
nodul e to a nessaging | ayer; sending a study avail able notification
nmessage fromthe nessaging | ayer to a workload distribution engi ne wherein
the avail able notification nmessage includes extracted i mage study

i nformation pulled fromstudy headers of the inmage study; identifying inmge
study rul es frém t hemethbd abdigiibulimparemegasiydyitmaroavaiidtleomagarseder asi gni ng
t he i nmage StUdXOI'B@"anB'e evai l abl e i mage reader in the event that at |east
one inmage study r [Fe indicates the image study has urgent priority. 5. The
met hod of clai m 4 vReaidngantimagesiudydiammy imagsprodyeeriabs thtdppY ses i denti fying
the avail abl e ismdenidRedRbafisom a plurality of inmage readers available to
receive and interpret the i mage study when {he ingge study js routed. 6. A
net hod ot distri butﬁeﬁﬂi"%ﬂ’qcﬁ'&gﬁm‘g?%ﬂ MeRrage %%Fﬂn}ggaﬁtw uricalipn,

conpri si ng: module &cemessagngiayernage study from an i nmage producer at a
third party conmuni . X - ' ece| Of | | on nmessage
froma third party s%ﬁﬁhﬁ%?@a‘? %gﬁab%nﬁﬁmgﬁ@%ﬂ%@%gggg Jﬁﬁg\é%gglgé l;afi@rttég sendi ng
a study avai | awpeloaddistibetien iengineukaseitheraiable nelifiealion mgssnge inglydes to a

wor kl oad di Str igltkdele@ SRS in\fﬁ?ﬁﬁﬁ'}nr}mﬁehﬁrnﬁavﬁﬁld}lﬂ@zllcﬁrmtcﬂefirhﬁg%tétlﬂﬂ; nmessage

i ncl udes extracted st ud nformati on |l ed fromstudy headers of the
: n’&gg st ud§' itI:Ierlr'l?i %g imggegtuldy ru? I ﬁe e;grléctec? image study in%erati S

assigning the image study 1o the available image reader in the event that at

es from ¢ on; an

least one image study rule indicates the image study has urgent priority.

5. The method of claim 4 wherein the assigning step further ¢comprises
identifying the available image reader from a plurality of image readers available to

receive and interpret the image study whan the image study ie routed.

6. A method ot distributing an image study to a resetved image reader
comprising:

receiving an image study frorn an image producer at a third party
communication module;

sending a raceive notification message from a third party communication
module to a messaging layer,

sending a study available nofification message from the messaging layer to a
workload distribution engine wherein the avaitable nofification message includes
extracted image study information pulled from study headers of tha image study,

identifying image study rules from the extracted image study information; and

agsigning the image study to the reserved image reader in the event that at
least one image study rule indicates the image study is reserved for the reserved
image reader.

7. A method for scheduling distribution of image studies produced by an image
praducer to an image reader comprising:
receiving a request from the image producer for coverage of image study

workload during at least one coverage time period,



I dentifying image study rules fromthe extracted i mage study information;
and assigning the imge study to the reserved i nage reader in the
event thavoavileasd one i mage study rule indicates the iPoagRa28iodysos s
reserved for the reserved image readex2. 7. A nethod for scheduling

di stribution of imge studies produced by an | nmage producer to an inmage
reader conpri sing: receiving a request fromthe i nage producer for
coverage of image study workload during at | east one coverage tinme period,
WO 2011/ 063530PCT/ CA2010/ 001898 22 recei ving i mage reader avail able
notifications from weeViog irlage yeadér avaiable notfisationsfromdiptiealityofimage plural ity of
| mge readers Lok | ' | of i mage

st udy wor Kkl Oad?@éﬂ.@rs%ﬁdﬁgﬁggﬁlgHl‘ig#a[ﬁﬁSﬂﬁab&gg%e{ré’%éﬁé%g%@@? g@ésérﬁgngtoperi ods to
the i nage read®fWidrgoverRpeabimags pudywerdoad;ai | abl e tine peri ods; and

assigni ng i mage r eaggfcRingéiaNBadt Bhd SYRAGLIMTpAUa th 4l iRadd RBIPERdVAGS Tecei ve

the i mage studies during the at |east one coverage tine period. he net hod
of claim?7 furﬁﬂféﬁspe'aﬂ*ﬁg%"e'rﬂﬁﬁﬂmpem t#1g wei ghts based on summing al |

coverage tine peri ogsigaing indge réndais haliheodresioneieyg availksbld tmaisdriedgvetaivewhet her
till requests for. coveraqge, t.i riods are nmet. 9. The nethod of claim$8
wherein in theﬂée\)@ﬁgesﬁﬁcﬁ%délflpg”@g@@#ﬁggnetqowa%ﬁtme&fgo%re not net a system
adm nistrator is notified. 10. An inmge distribution system conprising:

a8 The method of claim 7 further compriging caleulating weighis based on

summing all coverage time pariods and all available time periods to determine

whelher all requests for coverage time periods are met.

8. The method of claim § wherein in the event that all coverage time periods are
not met a system administrator is notified.

10. Animage distribution system compriging:

a third party communication module for receiving an image study from an
image producer for interpretation by an image reader chosen from a plurality of
image readers, each image reader having an associated image reader profile, the
third parly communication module creating a receive nofification message;

a messaging layer for communicating with the third party communication
module, the messaging layer receiving the receive notification message and creating
a study available notification message wherein the study available notilication
message includes extracted image study information pulled from study headers of
the image study;

a workload distribution engine communicatively connected to the messaging
layer and receiving the study notification message, identifying image study rules from
tha extractad image study information, the worldoad distribition engine applying a
study complexity to the image study based on the study rules, the workload
distribution engine caiculating image reader complexities for a plurality of image
readers, each image reader complexity calculated using the study complexity and the
associated image reader profile, the workload distribution engine choosing the image
reader based on the calculated image reader complexity, the workload distribution
engine routing the image study to the chosen image reader; and



a third party conmmuni cati on nodul e for receiving an i mage study from an

i mage producer for interpretation by an imge reader chosen from a

pl uralitywof2oimsgsor eaders, each i mage reader havi ng anpassaeiaimos mage
reader profile, the third party commasi cati on nodul e creating a receive
notification nessage; a nessaging |layer for conmunicating with the third
party comruni cation nodul e, the nessaging |ayer receiving the receive
notification nessage and creating a study avail able notification nessage
wherein the study available riutifioation nessage includes extracted inage

study information pauseihtéracefos teneivindribedee strfly tobted frmdlee Budydguting a
wor kl oad di st ri i L i I viel t o the nessagi ng
| ayer and receivi n%ﬂ%ﬂﬂgﬁg%ﬂ%tﬁ%@glé?%@ﬁ?g% %8%@3’8%‘& r|g ee?iti fying i mage study

rules fromthe extracted i mage study information, the workload distribution

engi ne appl yi ng1a stusbyserdbein 10fulier Whdicih RRABeShtkbe RS RpOMRANg he st udy
rul es, the workl oad dI_StF(,I bugl on engi Txf cal cul ati qu{ | rage reader

conpl exi ties fgrodyieferiney 'PQS?G(SFPTEWFES'%S oo imageatedy madsd¥ theshasdn conpl exity
cal cul at ed usi frgaddreadst.udy conpl exity and the associ ated i nage reader
profile, the workload distribution engine choosing the imge reader based
on the cal cul ated i nage reader conplexity, the workload distribution engine
routing the i mdge sTheRysten o plaincHoderein hewerkloaddistributiam gngina@ssigns the

2011/ 063530PCT ik, @B 810 image stuc raki®¥ in AR bt AR atl 1t Enrﬁﬁrﬂ;:xqg ng the
i mge study ro routi ng nodul e and di splaying The inage

uted fromthe stud .
study to the cﬁiﬁ@éﬂ"‘? 'Hféz@aéesrfe%lﬁ@ﬂgstumaw NMRIQEMEM of clai m 10 furt her

wherein the user interface has a reporting nodule for inputting

interpretation,gresu i[.nwe : e e chasen igage reader.
12. The system%‘f chgiéﬁﬁg# g\/\ﬁg}ei nw?%%'H%r“f?f OSHQéfri’FWﬁﬂ?'P%ﬂE@ﬁ%?ne assi gns
t he i mage st udjh=sayaiahledvage repdes fromagiuralityeflimage eadders imvailehle toreraive anthat  at

| east one i maget&biaiic ot shiBtvhéd RS a8 stuiBe udy has urgent priority.
13. The system ofbcl a‘iam Os\thr ein theaﬂmgrggﬁogﬁﬁeyi stribution engine
identifies the available image reader froma plurality of image readers

avai | abl e to rdsei VEheanstemF S5 Blwholbih thdRERIoad dishibutbesndidaskigRare st udy is

rout ed. 14. ' erein t rkl oad. di stribution

engi ne assi gns e‘"%?ln%%erg %%%%ﬂbgﬁ%g?%ég@rts%?yepﬂﬁﬂ\éﬂ%%%? mMage MUY event that
at | east one i R#gBJIgTIeRYe inAge siudyliscegenied fontheirepmyed magdyeddsr. r eser ved for the
reserved i mage reader.

15.  The system of claim 10 wherein the workload distribution engine further
comprises a study distribution module for sorting the plurality of image readers in
according to the image reader complexities from a lowest complexity to a highest
complexity and selecting from the sorted plurality of image readers an image reader

with the lowest complexity to be the chosen image reader.

18.  The system of claim 10 wherein the workload distribution engine extracts
parameters from the image reader profile and assigns a complaxity value to the
parameters, the parameters selected from a group of a reader modality, a reader
outstanding workload, a reader session length, a reader schedule information, and a
reader subscription informatlon,

17, The system of claims 10 to 16 further comprising a supply and demand

module for matching requests for study workload coverage from the image producer
during a coverage time period to image reader available notifications from a plurality

of image readers indicating the plurality of image readers have available time periods



15. The system of claim 10 wherein the workl oad distribution engine further
conprises a study distribution nodule for sorting the plurality of imge
readers iwoaortiarssisng to the i mage reader conpl exities fromea2bowssdos
conplexity to a highest conplexity amnd selecting fromthe sorted plurality
of image readers an inmage reader with the | owest conplexity to be the
chosen it mage reader. 16. The system of claim 10 wherein the workl oad

di stribution engine extracts paranmeters fromthe i mage reader profile and
assigns a conplexity value to the paraneters, the paraneters selected from
a group of a retadevidewderigeof inmge studeworbioads tharsdheuglingondduiR aesigring’ eader

session |l ength,. e L. f O | and, a_reader. subscription
i nf or mati on. 1‘9%‘9%'&%9%%/9?@% (%ﬂ' E%DQ&%&&J%@%[eg%daeflgﬂstrﬁc&ve PP ng a supply
and demand nodustedigsgiuringithe Bt Ingst pregiverage tireg pasiodidy wor kil oad coverage from

the i mage producer during a coverage tine period to i mage reader avail able
notifications fﬁ£n1a pluralit I mage readers indicating the plurality of
/e

of
i mge readers h AVRMPLIST '@a%/qbi?em%’f“? eakedyipgia eempites progeamtfovdistelpingf | nage

study wor k| oad, artimagsstinydu bich@sePeBge eeas s thg BbMLter PRSFan BRERESpRMgl NI
correspondi ng available ti e CEerl ods receive tg‘e | rr,agge Stéldl es during the
at |east one coveraf9AThEPIREY e8!Ving 8" INags A Tam PLTRER PRYYReEAt &M bodyi ng

a conput er progagduteronuti¢ation mbdilé;ng an i mage study to a chosen image
reader, the conput eBfogrgaﬁ‘génﬁmrﬁngrﬁiin‘é%@ofe'ivﬁ'ngﬂfaatg)g?r%rs@ama?rgg%ﬂ‘:.iP payGCel Vi ng an

| mage study from an | _%e producer “at a thrr y ‘comruni cat'i oh nodul e;
program C: OCl A $9ByuBicatan epdyleie B5@0Ra(aven cat i on nessage froma third

party communi cat i onpripEH @it fur SertRG Sa8IP SvdiddiEhdtincation mes¥ag@f@meode f oi
sendi ng a study ion nmessage tromthe nessaging |layer to

il abl e notificat . ( ; ] )
a wor kl oad di st"r’%%q"i’ a]ﬂyeéﬁ’g"‘i‘ W@L é'%'f't?‘r't'?%’s“g hergip tee $1@Habe noiGelian nessage
i ncl udes ext r actesdadeiegiuies exicyter iThagerstuty Dforpatioh palish fromsaidydeadesatier s of t he
i mage study;  hejmagk @gf@m Code for identifying image study rules fromthe

extracted i mage stu y | nformation;
program code for identifying image study rules from the extracted image study

information;

program code for applying an image study complexity to the image study
based on the image study rules;

program code for calculating image reader complexities for a plurality of
image readers subscribed to receive image studies from the image producer, each of
the image reader complexities calculated using the image study complexity and an
image reader profile assigned to each of the plurality of accredited image readers;

program code for selecting the chosen image reader from the plurality of
image readers based on the image reader complexities:

program code for assigning the image study to the chosen image reader; and

program code for displaying the image study on a user interface to the chosen
image reader.

18. A computer readable medium embodying a computer program for distributing
an image sludy to an avallable reader, the computer program code comprising:

program code for recelving an image study from an image producer at a third
party communication moduie;

program code for sending a receive nofification message from a third party
communication module to a messaging layer;



program code for applying an image study conplexity to the inage study
based on the imge study rul es; program code for cal cul ati ng i mage
reader cowpl2exiicsass for a plurality of inage readers sulpstrdAren/mosecei ve
I mage studies fromthe inmage producer2s each of the inmage reader
conplexities calculated using the i mage study conplexity and an i mage
reader profile assigned to each of the plurality of accredited i mge
readers; program code for selecting the (Aren i nage reader fromthe
plurality of inmage readers based on the image reader conplexities;

program code for aspigminregds foeseanding o stitlyaipilable notificatiorovensagefegetheeader; and
program code f ly RaR r o the
chosen i mage rg’gggéﬁ% %&kfa%o&&ﬁé regﬁﬁrﬁ%ém@%@re&lwrﬁ\)/h%%% Oﬁf%gcot(r)‘nputer
program for di gmassmtmqweamraﬁfa@@age gy informagtion pulled Kem §tud!ébﬁf§¢fs of he

conput er progr@gg,g,gg@qtg@ynprl sing: program code for receiving an imge study
froman i mge producer at a third party comruni cati on nodul e; program
code for sending a PrR@aMFads i #megulrawerﬁé@wwff%thﬁ gxiiagted Mnags Alugy

comuni cat i on rifishHatort and@ nmessagi ng | ayer; WO 2011/ 063530PCT/ CA2010/ 001898

25 program code for sendin | ficati n message
fromthe messaging '1”8%?‘ cpiefé %Qﬁ%i‘h rﬂ%’ggtsrq%}stﬂatﬁ%ﬂvaﬁ Eﬁ'ﬁ‘gg‘\’/ﬁg |"'h t he
avai | abl e not i ficcaventdirat atlsash gee imagé stadysuleindicales the imagegtudy hasdyrgeémf or mat i on

pull ed from st qy, headers of the imgo study; program code for
I dentifying i mage study rules fromthe extracted i mage study information;
and program code for assigning the i mge study to the available .

i mage reader i120f heaesapiletrbatbiatneimimbodng @ypuet proyramidraistribdingat es t he
g Lo S MR Bk e ARl SRR Se o "
reader, the conput eprogramgodior edeviatarnpmiagd stedy from an image producer at a third
party communication module; .
program code for sending a receive notification message from a third party
comimunication module to a meesaging layer;
program code for sending a study available notification message from the
- messaging layer to a workload distribution engine wherein the available notification
message includes extracted image study information pulled from study headers of
the image study;
program code for identifving image study rules from the extracted image
study information; and
praogram code for assigning the image study to the reserved image reader in
the event that at least one image study rule indicates the image study is reserved for
the reserved image reader.

21. A computer readable medium embodying a computer program for distributing
image studies produced by an image producer to an image reader, the computer
program code comprising:

program code for receiving a request from the image producer tor coverage of
image study workload during at least one coverage time period;

program code receiving image reader available notifications from a plurality of
image readers indicating the plurality of image readers have available time periods to
provide coverage of image study workload,



program code for receiving an inmage study froman i nmage producer at a third

party comruni cati on nodul e; program code for sending a receive
noti fi catwononewsssge froma third party conmmuni cati on nmedwic@20m/m@isyessagi ng
| ayer; program code for sendimg a study avail able notification

nmessage fromthe nmessaging |layer to a workload distribution engi ne wherein
the avail able notification nessage includes extracted i mage study
information pulled fromstudy headers of the inage study; program
code for identifying i mage study rules fromthe extracted i mage study
information; and program qod@gmwhgfmdetréﬁutomgagmnémoummmhwy to the
reserved i nage %e@ i the v n5l§ngh ast one i mage study rule

i ndi cates the |%§@ Yﬂ% mF?“P WY AR Te?%@ %@E rved i mage reader. 21. A
conput er readabl e rrpldgramoed@eﬁggnmg irgeige oegolens drviny cogespondiog a\dilaﬂeﬁmm ng

I mage studies %@9&%9&%&%::%5:#& 'a&ﬁeaWuﬁ%ﬁggt Iéa%t?r@: cc@.@gq[%t the
conput er program code conpri s or rece|V|ng a
request fromthe i mage producer tor coverage ot |nage study wor kl oad duri ng
at | east one coverage tine period, program code receiving i nmage
reader available notifications froma plurality O inmage readers indicating
the plurality of imge readers have available tinme periods to provide
coverage of image study workload; WO 2011/ 063530PCT/ CA2010/ 001898 26
program code matching the at | east one coverage tinme periods to the inmge
readers having correspondi ng avail able tinme periods; and program code

assi gning i mage readers having correspondi ng avail able tine periods receive
tho i mago studies during the at | east one coverage tinme period.



