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WD 2005/ 052838 PCT/ S&2004/ 000382 A Met hod and

aratus for Building a Multi-Di scipline and

WAA%0ONEW a Personal Medical |mage Library 5 BGTEPGR08$/000382

the Invention This invention relates to a nethod and
apparatus for building a nulti-discipline and
mul ti-nedia personal nedical inmage library and refers
particul arl t hough not 10 excl usi vel to such a
net hod anf¥ 9195@35'g‘gpﬂé?‘ﬁ&’mpﬁ‘glasﬁh‘#ﬁ@i?“ﬂpedl fferent
formats angndMultidaiia Rat@ratMedicsldméyd kibmay Appl i cati on
15 This invention is related to the earlier US patent
application serial nunber 10/307,190 filed 28
Novenber 2002 entitled "A Method and Apparatus for

EiadhefthgInveetiodal Teaching Files From | mage Archives",
the contents of which are hereby i ncorporated by

LGP T, 5D SRR bR i v
sypiioneci episorel vesidebegh Rerb e RIEl | BRSUrY Hevaingrls

%J?&ls#vei? &Y Suchiamethed An@\élb R @ghsiicalmaddsiir difierent foraiats
of Radiology AVI: Audio Visual Interleaved A
ﬂﬁ‘i’f‘l” dia file format usually with the file
extension avi BMP. Bitmap An inmage file format
Faéﬂ;ddt‘y\k gegﬁspf,dalhg“exten& on bnp 30 DICOM Digital
magl ng an Comuni cations in Medicine A standard
medi cal inmaging format and protocol DS: Dataset A
ginis ivEnibn Boelatad td the ebréortUSypetbnt appljeation berfal ingmhes 40/807, T90r
fﬁgg '2%%0vehﬂ%%ﬁ§én%ﬁe%a% ﬂlegéd Gl Ap@él%ﬁﬁ' foRlcrddtify Medical

érface ectroCar

Bpaching BEasdeyh Anaag AlpHivesivie ‘EP‘@E‘F PBNﬁgsﬂﬂsrherebv incorporatéd

by reference (the “earlier patent application”).

Abbreviations and Acronyms

‘Throughout this specification the following abbreviations and acronyms shall have the

" foliowing meanings:

ACR: American College of Radiology
AV Audio Visua! Interleaved

A multi-media file format usualtly with the file extension .avi
BMP; Bitmap '

An image file format usually with the file extension .bmp
DICOM: Digital Imaging and Communications in Medicine

A standard medical imaging format and protocol
DS: Dataset

A document containing text and images that is useful for medical

imaging research

Gul: Graphical User Interface
ECG: ElectroCardioGram
EEG: ElectroEncephaloGram

EMG: ElectroMyoGram
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WD 2005/ 052838 PCT/ SG2004/ 000382 2 G F: Gaphic

I nt erchange Fornmat An image file format usually with
Wha03/32838cxt ensi on gif HTTP: Hyper Text Transt@¥/SG2004/000382

Protocol An application-|level protocol for

di stributed, collaborative, hypernedia 5 information

systens ID: ldentifier A string used to identify a

patient or a study in DI COM protocol JPEG Joint

FBIbt ogr aphi@arbigleteickange 5Qp8hn i mage format usual |y

Wi th the fisnemapetitemen ugyally with thg PeegrertdnMIRC. Medi cal

I i ng Respu lStributed nedical imaging
S toryﬁﬁ%ﬁﬁﬁ%’éﬁ@é‘%ﬁed_ by RSNA MRl P: :
Medi cal | mdgianpficRiigndevet @'pfycqlmréw%&tﬁ‘ih Golgbpitiysapypefpedia
name of thesswstmsylaned on the nmethod di sclosed in
the earlier patent application MOV: Mwvie A
MH ti - medi #9MPE format usually with the file
ext ensi on wisting NG to WMeRIEY @ Wblienther artusy ivRICEMyueipect

p) (audj : ldrdipedi a file format
%Eg’ll ly wi gﬂ&tﬁr@%ﬁa})gggﬁﬁgo@ nﬁg 20 PACS: Picture
Ar chi vi ng &ﬁd“%%rf?ﬂ]ﬁf'ts&?'fydﬁthw% SFRE™ 9 NilBE i nage
MROI ve -PMebicilénagmpiResbirde Caterd nage Li brary The name
of the syste el L ' edt
present i nbe%%%dﬁé%@%%@nﬁsgﬁé E%I@ g‘ ? % ?%h%érggjﬁlﬁi Anw3
i mage fil eRBYAMAt usually with the file extension png

RhvikipReal  Medhigal finsdd Reposithaintithdngfvith PACSusual 1y with

}\B (r:“ ¢ ];] | kﬁe (r:“ ﬁ‘% RS O5 tﬁen}ysé%'semg{hg ol AlscloQ if tné daftier

. patent application
MOV: Movie

A multi-media file format usually with the file extension .mov
MP3: MPEG (Moving Picture Experts Group) (audio layer) 3
' A multi-media file format usually with the file extension .mp3
PACS: Picture Archiving and Communication System
The clinical image archive
PMIL: Personal Medical Image Library

The name of the system ufilized the method and apparatus of the

present invention

PNG: Portable Network Graphic

An image file format usually with the file extension .png
RM: Real Media

A multi-media file format usually with the file extension .rm
RSNA: Radiological Society of North America
RGB: Red Green Blue

An image file format usually with the file extension .rgb
RGBA: Red Green Blue Alpha )

An image file format usually with file extension .rgba
SGL Silicon Graphic Incorporation

An image file format usually with file extension .sgi
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30 RE&B: Red Geen Blue An image file format usually
with the file extension.rgb RGBA Red G een Blue

WA 1A%05E38 mage file format usually with file PCT/SG2004/000382

extension.rgbha SA: Silicon Gaphic Incorporation 35
An image file format usually with file extension sgi
WD 2005/ 052838 PCT/ S&004/ 000382 3 TF: Teaching File
A docunent containing text and inages that is useful
for nedi calTeadgthgddei on TI FF. Tagged | nage Fil e Fornat
S An image f| irli ] tha isEudefil $orofedidal
or tiff UIPDHJ)%nmregtL%Bﬁfaaﬁl%H %’}M,R{a E%Jn%ﬂgf t hat uni quely
i dentifies ed¥ca®] ect in the DI COM standard XM.: '
Eptrensi bl e Tivbgdeumadetiig Fageat Def i ned by the World Wde
Wb Consort,jum / 0 & heqd nventi on
Medi cal (e.@.'m?éfﬁeoq?)%? E'Q‘Sm%%%&q‘g‘ﬁ@ys%%@ and so
fibt h) i madsuaidentifighor t ant  bui | di ng bl ocks for

clinical sunRaibkr thiteRRIEBeRNes SRR 6 fhe DICOMandard
digital en 'ron%]egtél #5 medi cal i mages may be

Bﬁh'aani zed naibig Vafipp LG5 in a powerful and

i nteract i v®efimesithy dre Werki Wide dVab| Gonsaium@Vitde digiti zed

i mges, a personal nedical image library %11 becone

a val uabl e tool for on-denmand | earning, research, and
Backuyrpwpd igrthejlavention, i, 0oy a sol ution does not yet

exist to build such a library that can collect and

. : o . | cinnl aad .
Ao ) BRAER SrdBn410) g s
hiilding bleglss eeGiBIcAlWEPITy tegging anddeseatcho Jnjthe gjaiidd gnvirchment,
RleBichIahBgck Ofiay e tgEnEed gnd éroesgrefettatal in ktpowexit] iand itesantve

fﬁ;rg {upa.g%s', ;Inléi%q:gﬁcici&fsl lﬁié é@iﬁ%di ?gﬁsbglﬁ%rﬁtsrﬁﬁﬁlédi%d@@ﬁi%ﬂﬁﬁll '

ge CoO ons r Ive, teachi ngn ?nd
beeooer 2 valughle tooh &Y @nidsmaed IgEINGs FSAREN AN FPChangR, of S5t
How6Vel 3 YoRllordsés SibiBjeteridt @nbuillReumhai by thalcaRadleol angistood
%%gca%t?rxag%fs ol’\parri%@s d%s'};?prliﬁé:s%ng $5tmats. Medical Imaging Resource Center
(MIRC), which was developed in 2001, is a standardized platform for exchanging

image data.

Many clinicians from all kinds of disciplines have their own hardcopy medical image
collections for archive, teaching and research. But there is no open standard for them
to organi'ze and share them. Recently, the Radiological Society of North America has
defined standards for Medical Image Resource Center. MIRC has the potential to be
a worldwide set of standards defining teaching file and research data sets in the same
fashion as DICOM has become thg de facto standard for PACS.

There are no known systems for obtaining medical images and other inforration from
various sources to compose radiological teaching files and research datasets in a
personal file library able to be shared with other libraries using the MIRC protocol.

| Summary of the Invention

In accordance with a preferred aspect of the invention there is provided a method for
retrieving medical images from various sources and in different formats, to enable the
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defined standards for Medical | nmage Resource Center.
M RC has the potential to be a worldw de set of

W& HHET28% defi ning teaching file and resear ch RfE/&G2004/000382

sets in the same fashion as DI COM has becone the de
facto standard for PACS. 3Q There are no known systens
for obtaining nedical inmages and other infornmation
from various sources to conpose radi ol ogi cal teaching
feidation df hhchingiier anld rekearak datessisfoxthe @eﬂ@wgl a pergopal medical

l. I ed wth other libraries usin
rh% %Féaﬁﬂegn%@g?%%ﬁ Ef the_ |l nvention 35 In )
&cor dﬁﬂ@@g\ﬁi RiyRalify %F@F'@?‘F%%/Peﬁ HBYEYP SRYESi nvent i on
her e stofingihe piuees obmamdahiocigésin a delebasecvi ng nedi cal

ges fr | ts,

(6" 2 et iU LG e Bt o] RSt ke

dd)eat igemerating thedeashing files ansiyesaateh delegels B8 dat asets, for
(&)e byl hoietkniry ﬁ%raﬁ@ Fb@bar&ﬁ&ﬁta?séis intb thegietabader andy, t he

ﬁéf‘?%@%" g el one oG B o ffGhich et |

plurality of nmedical inages in a database; 5 (c)

FhO Rlefol %gﬂ‘urg@t | FRASE a BSOSy MeEnahiBm beseaRihing the teashing

and resear asets; (d) generating the teaching
files and repRpreheel@S®tSh dat asets file: (e) saving the
teaching files and research datasets into the

L ab%%SI im g %J be 45 eét%ésf‘gnéﬁisbﬁﬁétse@&@d lfzﬁﬁﬁXaoﬁlﬂogy,
meeachi

researc sets 1
i reigng eTTHROM e hieits W FroREa e
SRdEdpy hgloB@phye BioMedigne, ECGeBE@adiEdBar ch dat aset s,
The nedi cal imges nmay be fromat |east one discipline

-sel ected from radiology, _nucl ear nmedi ci ne,

Besrferatily thegyethasts neceridance it MIBGPYYY, car di ol ogy,

neurology, 15 endoscopy, angi ography, bionedi cine,

3[3% B'Fggﬁb@? wg@%%lnﬁga%rﬁm&pﬁéﬂ? gerﬁﬁi@@ %@Brﬂn§t|dn Nthe patient
sersitivelinfoomatiop iveing Alje fochs reygeled &g\ peneyatorn of #@r"?ﬁf#'f’% ﬁk_;.s ?,Hje

Pél‘Eér@lFtdgtang S epyfetdbie tﬁd‘bfﬁeﬁﬁ%ﬁnﬁnwb difagnatitsl ds ot ewealed
revealed to a erator _of t QAC

piiEhir e qapRELeET Pars iy e B *’*2’39‘“%?* E2ondRfh of e
Bérfsmrémtfmmntmrswnfman ragqnyml@tjon mﬂ@} | ‘(g g angrymization code may
ﬂu@lﬁﬁé( gPéﬂ* QB dOHR R SraidB Yiumbd aHde thite The phefi nag bt short
eac em of the 'sen

slFioth ohenPEAesh re@@agltmq-ﬂgt I Veﬁpﬁ]og’ ginasgehggbgghfonnﬁgn and the

type may represent the nature of the sensitive information.

A check may first be performed to determine if the item of sensitive information has
previously been anonymized and the anonymization code previously generated; and,
if yes, refrieving and using the previously generated anonymization code.

The sensitive information may include one or more of: patient's name, patient |D, ottier
patient's names, other patient IDs, patient's birth name, patient's address, patient's
telephone numbers, patien's mother's birth name, region of residence, country of
residence, military rank, branch of service, patient comments, additional patient
history, referring physician's name, referring physician’s address, referring physician’s

telephone numbers, and all other person names.



10

15

20

25

30

35

include a prefix, a randomy generated nunber, and a
type. The prefix nmay be a short 25 string of
Wt ap

B328%8s representing the generator of the SK$G30(4000382

information; and the type may represent the nature of
the sensitive information. sA check may first be
performed to determne if the itemof sensitive

i nformati on has previously been anonym zed and the
anonymi zati on code previously generated; and, 30 if

Y Step (GACR bt rﬁéyjbéﬂéﬁté}ed bha rpmﬁtva»fcwsbm po@nes. aThel ACR
anonym zati1 o

e sensjtiyv tion may
FP@FG}T&%H@“&?”‘F&?‘%&S one fdex égﬂl'e tg-:a%h;g eI‘;°n|c3)lat ient 1D,
other patient's nanes, other patient IDs, patient's

- 'i}{dé%g;r Hﬁ{rni)e I:Rtaét' Igﬂt one %f‘ die, Seﬂ)str&i‘-t kWb, éx&ﬂc@@ hﬁﬂl@tlons,

mot her ' s

cetgicife ﬁgT@nt m@tfoy [ﬁ'.ﬁO!g!glC?léQB Hgigeatma gty :g%ge Ig%rﬁwess:on

B@B GMagf medRiIity] Batomitelbdation, abACR nedes. addi ti onal
patient history, referring physician's nane,

referring physician's address, referrin hysi ci an' s
Follietpinalrreamhing @etient savgitieq infoEmatien M3k be Eﬁ’{gﬂg Hread $°0\Br&e'“a'

200 PRRABsdRCHIIFRRRALORMRBERancbyhizedst ep (c), ACR

codes may be entered as. a result of system pronpts.
The ACR codes may be used for the at | east one index
bf actdrdartce avith iarspoénid aspect of the |inygatian fhereds Prewded gpparatus for

I‘e?‘%%f‘l %ﬁnc&ftmade'stﬁloﬁl vaRdtdodres andiR Yaviug Sormats tibratesting at
fat | ons act.s

leagliope igriung fig aagéese?'%ﬁﬁgﬁe&' en%"paﬁ’n‘%r'ﬁa@an 3 database, an
Biagé trievaiBigdaceTatial to rafrieva medisal nmam@dm Yﬁﬁ!ousa?ﬂﬂrcp&:md in

8‘9 gr?t‘forF\Q{s SR &rved GAdRRE %ﬁd : RikerSmafdch for@peration

ormati oh may be reveal ed, or external 10
8’@%Piﬂﬁ'§ﬁ§°’fi’éﬂl ent sensitive i nf ormati on may be
anonyni zed. In accordance with a second aspect of t he

#g\é:%ln{ap%& Fshglz ?t?rérllﬁy Y QukfdRS aRBSHsa! 166 Jt&ége oetdli RYquRG

om var i ous sources and
infsrmatics, !ﬂélrl Ing: cdntabage Agbles| dglabasgni xgi‘fcﬂﬁ"%bgas?ﬁcgp na’
p&niaa e fiatiios @hget eachipp leatndseserrdhuddlasgisa dat abase,
an 15 image retrieval interface able to retrieve

medi cal inmages fromvarious sources and in diff gl r ent
Tigr sives, preferally REVeR remulpsts decelvpd diom g Hjer,vig thy, Afaphip s
infe}isdef & ufs niRAhaE! the Braphia userUisterface being Honpeovidilgeaccess

atabase js pre y a rel ational database for
g‘f’ (ﬁ eé:ﬁingﬁugﬁ?% d 20 information, including:
dat abase t abl es; dat abase i ndexes; database scripts;
ﬂﬂaj §@éeWe?Fn§ Fn@lu@lé‘é’t IR ElbrieaF: altﬁﬁgm‘ienSIbmm’ngeg)aﬂerl athree
an

Sesang ov e FRedS ped. it BRLg) ol oo ves

The two-dimensional image loader is for refrieving two-dimensional still images, the
three-dimensional image loader is for refrieving three-dimensional still images; the
multi-media loader is for refrieving muiti-media files; and the telemetry loader is for

refrieving telemetry data.

The graphic user interface may include a PMIL client as a user interface able to run in

. a web browser or as a stand alone application on a user's machine, and provides

MIRC editing functions.
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interface on a users machine; the graphic user
i nterface being for providing access 25 functions and

WQ 30859838 ng functions. The inage server may iBfTI/3feR804/000382

at |least one of a two dinensional inmage |oader, a
three dinensional imge | agader, a nmulti-nedia | oader,
and a telenetry | oader. 30 The two-di nensional inmage

| oader is for retrieving two-dinensional still inmages,
the three-dinensional inmage |loader is for retrieving
tiheaendi menisciodesdn MIRA $toragetpe providing an MIRE ifilenslerpge service
If rqﬁlee & tébsas% d d‘&%ﬁé bﬁré ﬂﬂcrﬁﬁ& Uthe 'mﬂa; derlerl nﬁé‘yifurﬂi&ﬂinb!h@e an
t Iemﬁry oader IS for_retriey] %tel enetry data. 35
THRCGey in RoYidesiuerigsas defined Pyile M'ﬁgl 8 PM L cli ent

as a user interface able to run in a web browser or

a, stand al one - j.cati SBlied IndGres@itce
S'?‘S\?F s °"*’n)|%?€%'"§§?e?'ﬁ;ﬁ)gbeﬁh aEQrdocwith iMool g’é’%s e
RentrSgGaadal. 000382 6 The server may include an M RC
storage for providing an MRC file storage service

for the database .and for the use LLRe.

R A L R e e
qoeplisty @sompitérgegray dote that iCcefBwae to GausRed REOCPESIS {0
QA0EouleSRAE I Mbre fircforT® pdBm) the @bl dahea dbbich a Medi cal
I'magi ng Resource Centre standard. In a final aspect
of the invention there is provided a conmputer useable
BeRf Déscripfiorcafipawiagslg a conput er program code that is
configured to cause a processor to execute one or
nmore functions to performthe net hod%cﬁlut Iti_r}ed agoleﬁmt
By order tis dherinyspiiop mayrberiplipnAgrstoad and rephy Bt PR RFECHFRE 51
RV REAIO Rowiiy: Beschivek| by waslesfshaeihitatve exsauild pnipupreferied
practical effec r s deggrj cBY to\ae
BERURETH (i, 1B InreltOfy Br el R BRIty e
efcontpenying\liusirative drawings B¥¥ahi ption being with reference
FRUN® is aBGSRAPABRN difgrai Hat Niastriaiee tok anainngsmionenticf Hie
Figure 1 is a systemblock diagramthat illustrates
ARETIT 1 components of the 20 apparatus; Figure 2 is
Figdet 235 hedtaiid stuctumebdiaatam ghak ilstisiss N mpglefall iiascampopgiis,
dehabppatdie #ogenents of the apparatus of Figure 1;

Figure 3 is a system flowchart that illustrates the steps to create teaching files and
research datasets from medical images and other informatiqn;

Figure 4 is a flowchart for anonymizing sensitive information;

Figure 5 is a flowchart for anonymizing a DICOM image; and

Figure 8 is a flowchart of input ACR code.

Detailed Description of Preferred Embodiments

This system serves as a personal medical image library that stores and organizes
medical images and metadata in a database, it can also be used to exchange image

data in the global MIRC community.

As shown in Figure 1 the system includes a database 1, an image retrieval interface 2,
a MIRC server 3, a web server 4, and a GUI &. '
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Figure 3 is a systemflowhart that illustrates the
steps to create teaching files and research datasets

is a flowhart for anonym zing sensitive information;

Figure 5 is a flowhart for; anonym zing a DI COM i mage;

and Figure 6 is a flowhart of input ACR code.

Det ai | ed Description of Preferred Enbodi nents 30 Thi

Syetdatabesy ds meferablpay selafignaindainbess. TheafAiahass r1aF§9relSh§f

éﬁf@'ﬁﬁﬁo@w_ 5 98BS SnclUiHyl @akbdsEBE@BISs, addlalabé Aodedxas,i anda
at'a

ase, it can also be use 0 exch | dat a
Cptabie SRS 319 MHROTER R AR o 58 PRERTEDY HEiem 2! 8

the systemincludes a database 1, an inmage retrieval

| face 2 SALVEl B2l disci
5 W AT B g g g
dertratsasEhel MIRE panesr & BYiges MIRG semiRal "ﬂ%‘?ﬁ%é@cgu. "8ne

q,aé,?gﬁ@mmbg,; ¥ees all  information for the system
i ncludi ng dat abase tabl es, database indexes, and

dat abase scripts; and also stores the point e‘%ﬁ %o t.ge

(Thy SVebadervir # egvieds theyearioys reapests ofthe CUgR R tecell 2 pigyides

'CI;JLEEJnE W Scssitife HREM: GO § Qd providesiMRQEle edlting Bincidos
Isciplines and” formats. The M RC server 3 provides

M RC conpliant- functions, including MRC query and

W RGe sletilabsuctiieds Wasiratest in digure 2.071¢ images rrlicyalyintsice 2

ﬁn%ﬂH%'sé &vocﬂémédaﬁnéﬁ%ag{eﬁéﬁiieﬁ fﬂtethéiu& g;%ldﬂé faﬁfede s-dinddhsionat still
uncti ons 0 access e SYS rOV:
imagesit3 theeeciipensiogalimAes 108 22 bty el B e 33{"}“%5 P
sl iirlabéts brmditledia loBda 3etha. is Teed 1 etdrve muli-mpdig gles; and a
ﬁéﬁ%ﬁ&%‘%ﬁe&t& tl‘nag RILES réridvaleidhamnitonal i mage | oader

t1rsused to retrieve 2-dinensional still
i mges; a three dinensional imge |oader 22 that is
HRE Web @evat 4 ineMdes BMIESSVIer2E rudbng ini thé webnsgsr, 4 & serve

mul ti - d'a&lflﬁ der 23 that is used to retrieve
fﬁﬂ"?ﬁﬁ%ﬁk"‘g IPes; and a - telenetry |oader 24 that
is used to retrieve telenetry data. The web server 4

irhs BUPE hicRdddM tmIs elient 26 ahieuseriteriace.n TheRMivestierd 86 wan be)
to serv request s .f .5 20 The QU 5
Wd*ﬁ&’&gb‘é’w qoﬂ“c??%’ﬁﬁ%ﬁ%h%éuser i nterface. The
PML client 26 can be

The MIRC server 3 includes a MIRC storage 27 that provides MIRC teaching file

storage service; and an MIRC query 28 provides queries as defined by the MIRC

schema.

As shown in Figure 3, the method for retrieving medical images comprises the steps of
retrieving the medical images (31) from various sources and in different formats. The
images may be in any number of formats. The images are then stored in the
database 1 (32) and the patient information is anonymized (33). The database record
for the teaching file or research dataset is then generated (34) and an XML file
generated (35). The XML file is then saved into the database 1 (36). Indexes of the
teaching files and research datasets are generated {37) and a.searching mechanism .
is provided (38). The searching mechanism may be any known, appropriate database

searching engine or application.

i mages and ot her information; 25 BGIRF3904{000382
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run in a web browser or as a stand al one application.
The M RC server 3 includes a MRC storage 27 that

WEr603/0f@838M RC teaching file 25 storage servi QET/HPg04/000382

an M RC query 28 provides queries as defined by the
M RC schema. As shown in gigure 3, the nethod for
retrieving nedical inages conprises the steps of
retrieving the nmedi cal inages 531 from var

Sifierent departuieits ofl  hpenitalrgengrgiend faige nymber 8H “‘Fﬁ‘ﬁ?g daegss Jor

OGickE gi@ﬁ%sﬁ %UFBSsEesCWIth PRaaBS Sre inldigttal fOMER Sand s dtdrechin digital

stored. Tn the database 1 (32).and t ble teachi
ey rRomedmagss ARSI Y ea&‘l’(“ég)‘“eyﬁﬁe sy $lltatle teacking
B6d rebdxect eaching file or research dataset is then
generated (34) and an XM file generat ed (35). The

XML file is then saved_ into th aba 3 .
Theel st stepf of tretgevingemegicah gMaqes ééﬁ RS R, ‘"8?'}%3'%‘?%‘*5
SoRddf B%R@ﬂh@ia( 3o apefseadinghimagesrerehsad veluging,i byt not
%.%d,e (38). The searching mechani sm may be any
KSRt appropri ate database searching engine or
application. W 2005/ 052838 PCT/ S&004/ 000382 8

p :‘%&5%@# AeRafdi@mad s of a hospital generate a |arge
nunmber o

nedlcal I mages for various diagnosis
purfres auitivleriles Towelfés "are in digital format, and are

st qr@gi.mdge%gldumoardrredl a. Some inmmges are typi cal or
aty ﬁ' i th are EEH?&P' arly suitable teaching and
St age “TR'ST “E€tep of retrieving medical
bnﬂtgegsaélﬁglgﬁlemmthﬁﬂeadl ng nedical images stored in

Mahd mway of reading i nages are used
|nc %@ﬁulﬂﬁgg@sm ot @Igllgmted to: 10 Open a single file

frd?@@?§'ﬂ9’ef°€§§éﬁt°rﬁﬁﬁyﬁtﬁ% files fromdisk Copy image

§ r GghliBhe fIdrs i ietysternmage from conputer screen
Drag a single file into the system 15 Drag mul tiple

files into the system Drag asmglefo into the
BiffetentimageToanpts iy hesuapqrise dﬂ@l“g'"ﬂ upnat fatt gt em

+ 2-Dimensional Still images
> AVW, HDRIMG (Analyze format: version 8.0 and 7.5)
BMP (Windows Bitmap format)
DICOM (Digital imaging and Communications in Medicine)
GIF
JPEG
JPEG 2000
PNG
PNM
PPG
RGB
RGBA
saGl
TIFF

Y VY VY VY VYV VY VY Y VY VYY

+ 3-Dimensional Still Images
> AVW, HDR/IMG (Analyze format: version 8.0 and 7.5)
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Different inage formats nay be supported including,
but not limted to: 20 2-Dinensional Still images -

WORMPSAHHIRIY MG (Anal yze format: version 8.0 and BCEJG2084/000382

BMP (W ndows Bitmap format) > DI COM (Digital |nmaging
and Communi cations in Medigine) 25 > AQF > JPEG >
JPEG 2000 > PNG > PNM 30 > PPG > R&B > R&BA > Sd
> TIFF 35 3-Dinensional Still Imges > AVW HDRI | MG
(Anal yrimetegrGiit : version 8.0 and 7.5) WO 2005/ 052838
K’/UC:'_&SQF;_QQ%O?OSSZ 9 - Animated AF - MRA >

i-slice E 5 Milti-Mdia audio and vi :
MOV >> Magsliced \j 10 >RM Tel enetry videor >

« Multi-Media audio and video:
» MOV
"> AVI
> MP3
> RM

¢ Telemelry
> Waveform for ECG, EEG, EMG

For aft supporied formats, the relevant application for dealing with the format is
provided, and Is fully integrated into the operating system. All images are kept in their
original format once refrieved. For two-dimensional images, two additional JPEG
images may be generated for ease of browsing using a web browser. These
additional images may be of the same size as the thumbnail images. For other image

formats, an additional thumbnail image may be generated.

When images are loaded from the open image dialogue, all supported images can be
previewed in the dialogue, before they are actually loaded. In this way it Is possible to

load images of interest.

In step 32, after the images are loaded, then can be viewed in the image window and
selected to add into teaching files and research datasets, and further stored in the

database (1).

Since medical images are usually large in size, they need a large amount of disk
space to store. The image storage may be spanned to muitiple storage media. When
the current storage media in use is approaching being fitled, a storage media with
sufficient free space is located and subsequently used. .

Patient specific information retrieved from the clinical image archive is very sensitive
and can only be referenced internafly. It is not allowed to appear in teaching files and
datasets, which may be published. Patient sensitive information can’t be simply
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> Waveform for ECG EEG EMG 15 For all supported

formats, the relevant application for dealing with the
WOIHEES28E  provided, and is fully integrated iB{15S5¢2984/000382

operating system All inages are kept in their

original format once retriaved. For two-dinensional

i mges, two additional JPEG i mges may be generated

for ease of br a.web
JampYeddiom the Wﬁ%@? fﬂegyg g tutﬁ%regmeg\eg Eéz gblér n&%reback to the
tdetuah paticht. iTheigiese, abent cehsiivei intageation Mepdsy ipnbe  angpymized.
aﬂ)&ff tLena pk %&g:}%g@ Aatlé SrriaRoh RSy SHRet Al hé datﬁ%@ record
gees are [oa fromthe open inage dial ogue, all
g pPICON flefages can be previewed in the dial ogue,
before they are actually Ioaded In this way it is
0551 bl 2%hd Proddss Riestibed
g’?%r‘Pafaﬁﬂ %rﬁﬁod‘gqg{e Péﬁaﬁ‘ "dq?gee%grﬁd be vFrgwed |E n t?}e
ihafm:gﬂnammdlsedtaﬁuonm’@www to add into teaching files
and research datasets, and further stored in the

dat abase cal imges are usually
|T£F@@°nvw'2§¥%'é” ffjif ﬁl?ef B fgr ge anount of disk space
to store. The inmage storage nay be spanned to nultiple

st or agg, dRdicdyneeumbBs current storage nmedia in use
i s approachi ng being filled, a storage nedia with
sufficient free space is | ocated and subsequent |y
WBiIRel, pRbrixN8tuseaNy aseeti fubet of leiterat The letiersrhay eareberd e
tN817! Sall, e ﬁ@@%& BEEthe BRNFA DT
ST of b e Gy iR oG Blint! TypiSa, y i

|nterna is not allowed to
Sisprseating institee syeh 35; ff"'?"é@""ﬁn& dat asets, which may be
publ i shed. Patient sensitive information can't be

slllyg%s%/eﬁf% élgg%{u%S&?% aérsP W@ QR\%QIQQ Irce phbert %Hﬁ% %ﬁd ID.

onetinmes It is re_cljruwe

e mobtcirequenily RBRCad0 at R 28 @ FRIm3yabe Uspd oTRREEST r“Zeem
Rpb&tly Sﬁﬁﬁw tiay Be luBéd)[orfaﬁremt alkattier W;mskmélrmwat}qm Festher

Th t.d
Rl AR L e Ay BV e

Enfortnlamndat abase record, the patl ent name and ID are
stored. The process descri bed bel ow may be used to

?\gf?qr%msé?raﬁ om num e?urﬁé‘u% gene Iedqulgﬁnﬁﬁgﬁﬁne%ﬁnmd code

from other codes.

For example, a code, “BILP-3388", represents a patient name, is created by an

organization named "BiL".

As shown in Figure 4, the following process steps may be used to anonymize one item

of patient sensitive information:

41. for each item of patient sensitive information

42, check if this information is already anonymized by Iookmg up the records of
the database

43. if yes, directly use the already anonymized code

44, else, generate a new random number ensuring the new random number does

not already exist (48) by checking the database (49)
45. add prefix and type to the random number to form the anonymized code
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10 <Prerix> <Type> - <Nunber> \Were, prefix is usually
a small nunber of letters. The letters may represent

WOR05/8328%t or of the anonymi zed infornmation. TyRsiTE¥F2004/000382

the letters may be the acronymof 15 the creating
institute such as, for exagple, "BIL". Type specifies
the nature of the anonym zed information. Since
patient name and ID are nost frequently referenced, a
"4B. aneplacingie WIVB@W%@P&WM@E}?@Q!@W@‘%

(4§S pe%éﬁ{ﬁd e cBhespehidel@Y rdifionthRdbdifedheti¢ eaiesitive difbrmation
ot her ty es of c*sndorrm I an e&l{%her 20 classification
is al €99 6’8%‘&'?’13? codg secuRl I Hefatalase: A can he used to
represent address information. Nunmber is a random

DRELarR CF%] ﬂgycoﬂ%'ﬂgﬁo%h@éjre‘aﬂo&gﬁtﬂeﬂﬂz@h #2-dehitive mformatlon

non mze om ot her codes Far

eodithe anpyymized gadpin thedgfabase, it aney aE‘Htpf"é(ﬁ'F a %@m?"é&'%e

Q{f&ﬁ{aﬁcﬁm béforarbno@ﬁ@zﬁthrzai ilmking apettie "dBtabise, Agt thisommathod is
ur W ng process steps may be used to
9@{%@1 gmie?Aaw 30 of patient sensitive

[ nf ormation: 41. for each itemof patient sensitive

AR sREWHETh IFRfire s, eﬂé? AentoMimbd 18 Idatédanvadtdredinitiss dﬂtalbaaeiyhe
ags?en guégmgtlcgyﬁ pill gn ok élyﬂhzseo it tbh repl c?n r%rsse%gltwet ﬂ?onq? g%

y anonym ze
BIC@M fields G&). generate a new random nunber ensuring the
new random nunber does not al ready exist (48) by

checking the data e 5. d prefix and type to
Shuasitivg ?ﬂﬂr%r’"c@a fbg )"f’ﬁlg"tgﬁ hym zed code WO _
2005/ 052838 PCT/ SG2004/ 000382 11 46. replacing the
serﬁahghf\ée‘ﬁhgfornsatl on with the anonym zed code 47.

ping the correspondence relationship between the
serfgtientdd | nf ormati on and anonyni zed code securely in

th),ggiﬁmgnﬁnéghe syst em keeps the correspondence
rel ati onshi p between the-sensitive information and

t hePHAdRlERt N8d code in the database. It may al so
pr crdtisisdirmbimed to reveal the :

s Patient’'s address

e Patient's telephone numbers
« Patient's mother’s birth name
+ Region of residence

e Country of residence

e Military rank

s Branch of setvice

« Patient comments

s Referring physician's name

« Referring physician’s address
« Referring physician’s telephone numbers
« Al other person names

The following steps are then used:
52. read the information embedded in the image
53.  for each information determine if it is patient sensitive information
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i nformati on before anonym zation by | ooking up the
dat abase, but this nethod is preferably only used

Wprﬁ“@ﬁ’%&ﬂsy 10 As shown in Figure 5, after a B} §2004/000382

i mge is |oaded and stored in the database, the
system automatically will aponym ze it by replacing
all sensitive information in the DICOMfields (51).

Sensitive informati on may include, but is not |ljimted
t6d:  EBonymizs bR sensiAdnormaien bEiRY fhe PregeRe rde?S‘Q'P‘?Je%ﬁ“"% n
names re|algnh@ng.mgw ent IDs 20 Patient's birth nanme

Patient's ress n nunber s
PRt i erf?p“‘?“ﬁ%?rﬁ%‘?ssé'mﬂﬁgk 'Sh%ﬁrf'é}eqh egﬁ%ﬁ of residence 25
Country of residence Mlitary rank Branch of

gﬁrﬁé‘gg?us Eithifidtion AEHRA] o pakierit QERSItNE infdinGiidhi idiscosad bt
erri n%@r?rg ?II Ci an s address Referring

piR/AanereipR can ¢ Mvers Al other person names
The followi ng steps are then used: 35 52. read the

A@f RBW{I‘IIF%EJ é"%@&ﬁﬁﬁ’m P&rhﬁlch BR96r exdm Ife%atl@ﬁcfﬁame ID, sex,

or na déterm ne |

|a9¢ o tang rso\gstie (oY) wﬁé%é’ep@l‘af‘%?{)eo‘gﬂﬁ%? 3 Vg'gg'ﬁc"“"t

%ﬁéﬁ& rﬁlaﬁﬁaléd"ﬁe SeldtSddt andeindertd int thedatabasen . Theg rmayctleske

Iseg angre-or ove in relation to Figure 4

Author information and affiliation information may be refrieved automatically from the
database 1 and then inserted into the teaching file database record.

A user interface 5 is provided to enter other necessary information such as copyright

information, fitle, difficulty level, access permission, publishing date, reviewer,
- abstract, keywords, clinical findings, image findings, radiological codes, diagnosis,

diagnosis groups, pathology of condition, imaging of condition, differential diagnosis,

similar cases, quiz and references, and so forth.

ACR coding'system is used in the Teaching File and Research Dataset record. An

ACR code has the following format.

<aaaa> . <pppp>

Where <aaaa®> is the anatomy part, and <pppp> is the pathology part. They are digits
from Q{0 9. '

The ACR code is input (61) by user remembering and inputting the radiological codes
or by the system guiding the user to input the ACR code step-by-step, or digit by digit.
At each step, the system prompts the user with only the possible digits at the current
position and the text of corresponding meanings. The first prompt (62) is for the
anatomy code. After the entry or selection of the anatomy code (63), a query is raised
to determine if there -are sub-anatomy codes (64). I not {65), the next section is the
pathology section (66). If yes, a further prompt is raised (67) and the relevant data is
_ entered or selected (68). This may be repeated untif the pathology section is entered
(69) whereupon the system prompts for the pathology code (70). Upon the relevant
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55. repeat the process until there is no nore
information 5 By using this anonym zati on nethod, no

W20DHeR838ensi ti ve i nformation i s disclosed, bURCT§GR#04/000382

generator can obtain the information. As shown in
Figure 6, useful informatiqgf such as, for exanple,
patient nane, |ID, sex, age, race, and so forth, may
need to be inserted into the database 1. _Si gfnl f| cant

Ietholegige! slatedping lestered or slqeled (1 the fystpA SRS Tithrreare Hiore
X} t-ﬁblﬂél&gyleodgg €i2). THhofllisefe Bre nodabretpeshngs (73) end thdqrradss
u

f or mati on .and

‘e {12y ol v, o8 ey 1) i s POl SR BGA JrSedien
i (Pe)e Steps 72nTHanches neybh iapeptéd Wil efberdfisidseare selented (77)18ndy
UpShrodelt Edsqe8, 5 1s provided to enter other necessary

i nformati on such as copyright. information, title,
difficulty |l evel, access perm ssion, publi shi ng date,
rBa¥eCHe the datdbate w&brd dengruled dhsste B# of Elrel 3, redlteaciing file or
?%gn%h déagét'}:gﬁ'lslgfng%lﬁ tl’fﬁgl\nﬁ@ c?@tqg $h xﬁlll_af&% hﬁy be created

nosI s condi tion, in
Jbs @iaphu@mf fle g mﬁ@r@rﬂaﬁaaﬁt ’Eﬁ%ﬁ'ﬁ%’?l Reeviewsq W ‘?r?‘i' %’g‘é%'gay
@i relozaBglfof Rogireiiees, and so forth. ACR coding system
is used in the Teaching File and Research Dat aset
record. An ACR code has the follow ng fornat

éa!ﬁalﬁfnsam pagesinsepsd iNncihe teaghingfiles kastiye 9‘Ei'f'i'ﬁ’c difympagily and a

PRthinbidi SRR HRGYJHEE format)aid s il fhe@k hiay be in
code is input (61) by user

b’%ﬁﬂj"%i%%ﬁﬂﬂﬂ Ling the radiol ogi cal codes 30

or by the system guiding the user to input the ACR
%ﬁéjgasétréﬂr%dstﬁ@ﬁML file t@bﬁ;blt wilhYsighif@arit imaglk (B@Hbhald &1 fuli

e system e SSIb|e
TRGEEIT, SR PE? Pl o ﬁﬁéﬁ%ﬁ? i PR 510 R S Later
aticsSnppiionigderansaaghing aimbrefrievisd. pronpt (62) is for
the anatony code. After the entry or selection of the
anat o code (63), a query is raised to, determ. ne  if
e feacinaian A e PSR SO 1 e a9 5% pieea i
Déﬁétls %Q@chrﬁg fors sédnshing funmae bl slgy Fedhe mﬂe(cﬁzeyegorieﬁ may

P%e lérbgl?a%? e ngé u&ofsg 3@%{0§§7aon%ef§ b&%ﬂf RRMAISh,

or se

raépbalceld cofesi limegre Tormet JMagR, Smptesyen .%at%t ey mpgsdYy.

Whedrat Remioh hdsy$érdm pronpts for the pathol ogy code
(70). Upon the relevant WO 2005/ 052838

PCT/ SG2004/ 000382 .
Internet based searching mechanisms are provided in step 38. There may be two

types of searching mechanisms: intemal searching and external searching. For
internal searching, patient sensitive information is exposed, whereas for external

fro

searching, this information is anonymized as is described above.

Comphter useable medium comprising a computer program code that is configured to
cause a processor fo execute one or more functions to perform a method for tetrievirig
medical images from various sources and in different formats, to enable the creation
of teaching files and research datasets, for the building of . a personal medical image
library, the method comprising:

(a) retrieving a plurality of medical images from various sources;

{b) storing the plurality of medical images in a database;



13 pat hol ogi cal data being entered or selected (71)

t he sgsten1ean|r|es if there are nore sub-patho
WELWBE0283%) . | f not, there are no m)re pronpt s ‘(eflfﬁmg’ﬂﬁm”?’sz

the process ends (74) If yes, a pronpt is raised

(75) and the relevant datalentered or selected (76).

Steps 72, 75 and 76 may be repeated untiI ot her fields

|l ected (77 h ; d
'?ﬁr&Jet ppiand SR é%ﬁ%?ff@éh‘b? TeEig Ties %%ar@'?@tas%ﬁfi
Jd) 2 tgeperbingghd tehabing files prbresaacdh ctaas@tg élﬁ conplying with
t(gac hi Isﬁxé:nq? t%P i ﬁq:]fggsg\gnd fre%@ﬂ%ﬁ dé'fﬁéétshﬁo HeRtBEke; ardd€

t
dhevi @mxaum;t easane g%&f grﬁaeq%ﬁﬁsﬂ?ﬁ Xf&f’dei?émg G

for nodification. A significant .inmage inserted into

gvglﬁlptt tpe%ghl ¢9 q{zpleclie%ﬁrmeg Hhﬁ:@orﬁ:nngsdes&pgéwﬁﬂ%% em éhts
aifl thet ﬂneseﬁﬁ,lhwentwragmlhm/urmrstqqd Igpsg ekiiadrin they tgpqpé;logy) fha{

g %}r%[lamstor IrodfiBRiohSin BetaiRCS bile aMfork BE d¥difn, torls@uction and
together_wth signjfican ma qﬁgthunbnalls and ful
joRerghias) Witheyt depgHi ﬁ%ﬁ"ﬁﬁﬁém '8'3" the database in step
36 for later access. Later access may be for
I ndexi ng, searching and retrieving. 20 The teaching
files and research datasets stored in the database |
may be indexed in various categories for searching
purposes in step 37. The index categories may include
title, abstract, keywords, authors, affiliations,
contacts, patient information, radiological codes,

i mage format, inmage conpression status, imge
nodality, anatomc |ocation, and so forth. 25

I nternet based searchi ng nmechani sns are provided.in
step 38. There may be two types of searching

nmechani sms: internal searching and external searching.
For internal searching, patient sensitive information
I S exposed, whereas for external searching, this
information is anonym zed as is descri bed above. 30
Comput er useabl e medi.um conpri sing a comput er program
code that is configured to cause a processor to
execute one or nore functions to performa nethod for
retrieving' nedical inages fromvarious sources and
in different formats, to enable the creation
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of teaching files and research datasets, for the
bui l ding of. a personal nedical image 35 library, the
nmet hod conprising: (a) retrieving a plurality of

medi cal images from various sources; (b) storing the
plurality of nedical inmages in a database; WO

2005/ 052838 PCT/ SG2004/ 000382 14 (c) generating a

dat abase record for the teaching files and research
datasets; (d) generating the teaching files and
Clgmearch datasets file; (e) saving the teaching files
and research datasets into the database; and (f)

19€nef Akl fo‘ﬂi"i'etnlle%f?la trnegﬂﬁ nh Q)Froﬂfvaﬁcnﬁ sB@r@t%ana ¢h difkdr& formats, to

and research

descPBEHS %eﬂ“ﬂféf’fff%ﬁ"@@%f"ﬁfgartﬂ'égieﬁr%td?fa?{a% ?%f@r%‘?ﬂf‘g of a personal
enbodedighirege lifrary, e mpetlegiantnpriisngenti on, it wll be

undefz$t 00gBY, LhQHE a%mrelllkﬁﬁd mefcdt hr%ggéeﬁm%rg&ysotjk@é

many variatj ons tions in details of one or

mor ePbf . RGP YR, pﬁ‘&ﬂﬁé)? F‘ﬁ‘?ﬂ?ﬁ BH95HE @ BERIEt i on, wi t hout
depalcl i nguehereiingtaltiatapasegeserd forthe teaciony. filek Bnd @sesirehelatasets

met hgd f cgenérsﬁrrgl tﬁyiea&.ﬂgeﬁémd rbgsa&ﬁ%a{agagmwg’ b9kt one medical
Sour ces an

o ans o Beod S fn PHEIY T sl dradss ap Ao P LeBEtop jput by a
t he bui | disay thefteaghipe filspard rescaranetitasets beinggandliand mith pf least one

t he net hqﬁe&mﬁéosgcn(gﬂa (a) directl y retri eV| ng a
pl ur

b
Pt orBhe. ane T Rar i A G arie e et 1R S s o)
(c) (Genergbéralingat ldast atraigdexobibe taac?ﬂrmflletsraed t@@@rm defpsets; and

fil e(ﬁ) anqaufoﬁﬁ%ﬂﬁ lansl@h&ﬁ@t@t.eﬁtdher&%ﬁéraamaweheme at least one
teaching fil at asets using at | east

one. med ARSI RGN LS PEPE TR medi ca

i mges and additional information input by a user,

2.the A pagbd BQcI&dnE@ﬁl M 17 RRRATISdhe aazelcBind Re&Binism for searching

det d sch
Ca G eSSl e e 8B ah T osear ch datasels 1 Nto

t he dat abase; (f) generating at |east one index of the

3.t ea@ R @hod lab @infatin r&a‘ﬁﬁar qherdattﬁé%teawaxamdge%%ré Grbm at Ieast one

aut o cal | on m pat i ent tificati on,
anc e R ek RE IR Taalh soRTiahcST <ot UBeT oo
the demqtcmgq [y@mogggwphthalmology cardiclogy, neurology, endoscapy, anglography
biomedicine, ECG, EEG, and EMG.

4. A method as claimed in claim 1, wherein the method is in accordance with MIRC
schema.

5. A method as claimed in claim 1, wherein the patient sensitive information is not revealed
publicly.

6. A method a claimed in claim 1, wherein the patient identification data is able fo be

revealed to a generator of the teaching files and research database.

7. A method as claimed in claim 1, wherein the automatic anonymizing of patient

identification data includes replacing &f each item of the patient identification data with an

anonymization code.
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2. Anethod as clainmed in claim1, further including a
searchi ng mechani smfor searching the teaching files
and research datasets. 20 3. A nethod as clainmed in
claim1, wherein the nedical imges are from at | east
one discipline selected fromthe group consisting of:
radi ol ogy, nucl ear nedicine,i6 der mat ol ogy, pathol ogy,
opht hal nol ogy, cardi ol ogy, neurol ogy, endoscopy,

angi ography, bionedicine, ECG EEG and EMG 25 4 A

gret h@%e@n%d%ls%iam |h '&|a% ‘3' m&eln me&[n%hﬁhiamgh %h%d’e§ a'ﬂ?ef“x a

accord A net hod as cl ai med

5.
in cf8 &Wﬁﬁ@mﬁﬁgpgvﬁg%ﬁgfﬁﬁ??ent sensitive information

is not revealed 30 publicly. 6. A nmethod a clainmed in
9. Cl a' mnqetho‘ﬂhﬁr @én’ﬂe& h‘? clB® BeRherkid @R blfe“n@ at b QRorfl %Irlﬁg o characters

11 B Tiubedr ool Gp SeBiVak it nad 6 yod drerattragre o
i n cthapensilive ipfheraéém t he aut omati ¢ anonym zi ng of
pati ent identification data i ncl udes replacing of

ach,itemof the ent identificatio
oy TR FoBEaE S48 . 4R e Eh 4B P Bredi gpéfine i e
cl ailterm7of sghsiliveiinfonmatiorahasniraviouslyi hemn e@oetemized budlée anonymization

pr efdode pfbwoﬁs@n §hRtaYedd BRE liefed drefHdliRg bnd €I Ath YP&iouSly Benerated
|ned in claim8, wherein the prefix is

A nme a
a shé??wm€$?Hﬁ f characters representing the
generator of the sensitive information; and the type

117 epresembs aﬁ@élMé@anjalm t‘l h\ﬁheﬁﬁﬁ] ﬂ‘n'etsbr\{sﬁlvé fhffdPrﬁ ﬁﬁh ||rQ:ﬂ.|dele1e 09\ more

rmt |t%ms sale%ci%aa tajoe g'\re n?rmg) cqfns?tﬁ'ng 0 ]R?Ee tse rrharg pgg I[? Q}I%er patlents
i nf cﬂ&ﬁ'ﬁ% |Qihﬁrwgﬁenp#l%wupetﬁslwbiﬂbéﬁman@wywz@dreampaﬂﬁés telephone
anomyirbérst baant sCRBKRerRI BiMih GmbY re@cﬂ ed a{ea&nc@nﬁunw ol BSidence,
retrl, ﬁVI : kagranc%sofng ; Ig'e ereﬁtwo(r)nus ?e(ﬂiong} ap ent hstory referring
anony V2 AT T oR C0de. 11 RER WO RS & FAH" P

1, \Bﬁhﬁ'c@i“ﬁ nere. rsferisy phygisiap’ ﬁﬁ@dﬁﬁt fetsrying nbsrsmeg tetbwéomﬂ numbers,

DI @nd 3Pothdr@BBorb@inRetl ed from the group consisting of:
patient's nane, patient ID, other patient's nanes,

other patient IDs, patient's birth name, patient's
12addrieasfiodrstdaimrd is cieig] bthered. inptapder ACR pafterS@rﬂ enfered as a result
not kesysemprdridls. name, regi on of residence, country of
resi dence,
13. A method as claimed in claim 12, wherein the ACR codes are used for the at least one

index of the teaching files.

14. A method as claimed in claim 1, wherein indexing is by at least one selected from the
group consisting of: title, abstract, keywords, authors, affiliations, contacts, patient
information, radiological codes, image format, image compression status, image

modality, anatomic location, and ACR codes.

15, A method as claimed in claim 2, wherein, for internal searching, patient sensitive
information is revealed, and for external searching patient sensitive information is

anonymized.
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mlitary rank, branch of service, patient coments,
additional patient history, referring physician's
nanme, referring physician's address, referring
physi cian's tel ephone nunbers, 20 and all other
person nanes. 12. A nethod as clained in claim1,
wherein, in step (c), ACR codes are entered as a
result of systempronpts. 25 13. A nethod as cl ai ned
16.n  cA aietiod 2 clgiined widkint hevhaGR afiedesh aredical yeapefiomtrierr imstep (a)
| easit .M vielbdlBdorfbeibdGok@achi ng files. 14. A nethod
as clained in claiml1l, wherein indexing is by at | east
one selected fromthe group consisting of: title,
Tabst A arsthod lee \wgisradisin ciim Rowkereimfaft imedigeliivages aco kepddt Eeir original
pat | Bmtat ond@ rduiidveg.mat i on, radi ol ogi cal codes, inmage
format, inmage conpression status, inage nodality,
anatom c | ocation, and ACR codes. 15. A nethod as
1&| ai Aregthpthagtlziingd P clajih 87.eiharsinftoe formateinglude & deasicdnie sglected from
pat ltﬁ@tgmssr&smstsluwgeof AR THIIRYIM@N AnBiy FeCé Rt Bkbrsichnglo faRd 7.5), BMP
35 QoS Fne E B R LB i
vvher‘é'FnJFiﬁQ PEE ZOR0. 3 . I, | Rty RGBs RGRA iS6edF . iAAY.iPR/IMG
(a) (Ahéiyz@&ﬁmbt&véfél@‘v\@d amEf.8) Bnifgled G1FS bIRL dautibilced AIFF, MOV, AV,

% B, § uq}\l?vegorm?%%bgl EI]E& El\)ﬁ@er ein all nedical
t

i mges ‘are”K original 5 format once
retrl_eved 18. Amst_hod as clained in claim 17,
1owhere mathbll @s foinngt & diaa | 180 @hébin | feaglo- dﬁﬁkﬁ‘lsﬁﬁét eﬁdde;dl ages, two

f/gresalgélﬁéj I\%%%Slrlaagéfalsn gegﬁﬁgﬁ%asg fl)rogm ghasm aweb t{rtjwrg%F and for
DI CGVIG( Diage fogmats, ﬁﬁ@ﬂ@‘\@“ﬁ'ﬁ@"@mﬁﬂ%faw l@ﬂ’ﬂ?”?"ﬁted '
I\/E‘dl cine), 10 AF, JPEG, JPEG 2000, PNG PNM PPG,

ver SI ne @ ass%lgneg IalmAI%h?rela tlaﬁl\@ ﬁénﬁ%l\'llaYﬁﬁlfé efges aﬁ of the

TI Fﬁamﬁlﬁ)@easﬂwmb“awgeﬁM and Waveform for ECG EEG
EI\/G 19. A nethod as clainmed in claim 18, wherein for

J PE égk%gtﬂ% léop FaL?r*eewﬂg gwle(a%%l “JBQ%Q ?rgr‘n vtaéf\c/)%s fsg'%ceas\?a\glld Enb\paﬁgl:ls farméats for
web Cfﬂamﬂsaé IeaStéﬁ%iteﬁ@Yng figsr ane eﬁeﬁfa@ éatqis(gf fhgtagparatys including:

addlatdaﬁaﬁéﬁe fbrtutorng &el at icABGRe NERYNIMESIE SitErefdatit. daliet if\a generated
?rgba%gr&l imed in claim19, wherein the two

addl Fonal - JPEG i mages are of the sane size as
t hu @B H2A% r¢thitygidnterfarg to directly retrieve medical images from various sources and

in different formats,

an MIRC server to provide an MIRC file storage service for the database and for a user's
machine,

a graphic user interface for operation on the user's machine to communicate with the
MIRC server; and

a web server to service requests from the graphic user interface.

22. Apparatus as claimed in claim 21, wherein the database is a relational database for

storage of all required information, including: database tables; database indexes;
database scripts; and pointers to the medical images, teaching files and research

datasets.
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21. Apparatus for retrieving nedical inmges from

various sources and in various formats for <creating

at | east one teaching file and research dataset; the
apparatus including: a database for storing the at

| east one teaching file and research dataset in a
generated database record, B35 an inmage retrieval
interface to directly retrieve nedical inmges from
2% ar i drpgratusiascaigimeshid claimm 24 Wheesirethe sérgemsgtves reanedtd REeived from a
Ser Veder (i@ tt@rg?éﬁh@%s&nntéﬁa%oiﬁ b |u§er’§tn%ﬁtg@ LY HdhfcusEQRte 428 being

dat abase. . a graphic user
ot of AeaREroSh Pel S S FRETEErE Tachi ne 1o

communi cat e mnth the 30 MRC server: and a web server
24 o SEfpeifiR a6 eamt.rsclt.mm Mwengiha@&k{& iMRRES btﬂéa@f&fr@%@lacted from
dat atﬁgggr atc%'r?s:s at aaI t\% dlrhtgr}scgg tmaqe I’oacwp a ?nree dlm]ens:anal image

P& Te ional “torage
requ%@aamﬂﬁUﬁﬁﬁtP@meﬂﬁﬂﬁhmﬁhdomﬁatabase tables
dat abase i ndexes; 35 database scrlpts and p0|nters
2§ 0 té})gta%gl g%'a%m‘?a?m 2& S‘Vﬁléllgglgge tlwo dlmeatgiro]rgal |rrrrea§g %age[,ls for
V\her’éﬁ“ﬂ""tgﬁefo@@e{?@?”aé%ﬂV@@et equests received froma
user via the graphic user interface on a user's
261BC m;:ggratug QS i in cla{lijrﬁezrél trvnerg h I?elcglre% d:l rFegtsanét ima e Ioader is for
provi access functions and unc
5 24em%$EﬁP@?ﬂ§wa§m@|%mﬁﬁﬂeﬁn claim 21, mhereln the
server includes at |east one selected from the group

ZﬁonSAﬁgéﬂaﬁg aQ Iarm%dtH\ﬁalg C?Fﬂﬁengﬁ?ri Andﬂ?%gdula ?ﬂ% fo?rae%r (/igge multi-

onal I nage
t el EPRAflES| oader. 25. Apparatus as claimed in claim
24, wherein the two- dinensional i mage | oader is for

2810 rﬂﬂ)grht%g 'anau \Q@ln d’ﬂﬁ Eﬁ'v]% in tgé telie\m'?ltr?%g ﬁqu'ﬁ retrieving telemetry

Apparatus as c
thré@adlnen5|onal i mage |l oader is for retrieving

three-di nensional still images. 15 27. Apparatus as
29CI a'A{EEg'?ﬂlug 3? lnl%’nmd Zn t:laMﬁh%r %Jhgrfetnr}ﬁe HH:E@!: u%qﬁtgrf%cg "f)ngﬁlﬁesl & PMIL

cI aicPratiag duser ﬁ‘f‘ei‘ﬁa%ab'ﬁ/\ﬁé‘l"e'l‘ A Weh drawsereres PWEI"% aaeq aﬂpéca“on on
f or arusértsinaching ahe bewedsr YRICAdiieg fuldions.

30, Apparatus as claimed in claim 21, wherein the server includes an MIRC storage for
providing an MIRC fite storage service for the database and for the user's machine.

31. Apparatus as claimed in claim 30, wherein the MIRC server further includes an MIRC

query to provide queries as defined by the MIRC scheme.

32. Apparatus as claimed in claim 21, wherein the at least one teaching file is in accordance

with a Medical Imaging Resource Centre standard.

33. Apparatus as claimed in claim 21, wherein the formats include at least one selected from
the group consisting of: AVW, HDR/IMG (Analyze format: version 8.0 and 7.5), BMP
(Windows Bitmap format), DICOM (Digital Imaging and Communications in Medicine),
GIF, JPEG, JPEG 2000, PNG, PNM, PPG, RGB, RGBA, SGI, TIFF, AVW, HDR/IMG
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29. Apparatus as clained in claim?21l, wherein the
graphic user interface includes a PML client as a
user interface able to run in a web browser or as a
stand al one application on a user's machine, and
provides MRIC editing functions. 25 30. Apparatus as
clainmed in claim 21, whereindSthe server includes an
M RC storage for providing an MRC file storage
ser Vifoaydedermah gergian &b ask7.andnifmeted (Gifs MIBArMwi-sfieedHilfrie MOV, AV,
31. epMALESWBRIGh e, EBciMsm 30, wherein the MRC
server further includes an MRC query to provide
queri es as defined by the MRC schenme. 30 32.
34appatrpeatises cdiredrie dlaim 2 Ivhierinzel! medinal giaaes 41e kent in tais priginal
one teathidagtidve® IS in accordance wth a Medical
| magi ng Resource Centre standard. 33. Apparatus as
clainmed in claim2l, wherein the formats include at
39 easArraigtis sas| ddmed inf flgim 333 3hersia fgr dapdineniena tmegipabimages, two
AVW adtiebrlzl MEJ iNagdsystegdnerataaticr cusd sfioRiksiRg OsidWhweb agwser; and for

o R R kg PG g 0
2000 PNG PNM PPG RGB, RGBA, SG, TIFF, AW
36HDR/ ApErail8 as (cRA@ddyid @lakr08 3] Biherelheths lnmﬂauﬁmfanaandeé ifbdges are of the

Ani @%3%@ uMnjéAim M;% -sliced TIFF, MOV, AVI, W©MP3,

RM an orn1 EEG EMG 34. Apparatus as
claimed in cIa|n121, wherein all medical inmages are
37keptcdnﬂ>uteh Qdable r@@iuﬁﬂbompﬁsuﬁ@a B p@ECRogrerh lcb&y B is Ibnfigured to
|n§g e .
gggebgf%‘lg%ﬁi r ﬁ)me ute e%L Ab @ﬁ?h% |on\§’{?o ;g 89? tﬁwg hg}ho% E;‘Ecglm 1.
|nages are generated for ease of bromslng usi ng a web
browser; and for other imge formats, an additiona
t hunbnai |l i mage may be generated. 10 36. Apparatus as
clainmed in claim35, wherein the two additional JPEG
i mges are of the sane size as thunbnail inmages. 37.
Conput er useabl e nmedi um conpri sing a conputer program
code that is configured to 15 cause a processor to
execute one or nore functions to performthe nethod of
claim1.



