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FIGURE 1

ing to one example embodiment includes receiving the electronic medical im-
age over the internet from an electronic database of a first picture archiving
and communication system. Metadata of the received electronic medical im-
age is dynamically modified. The electronic medical image and the modified
metadata are sent over the internet to an electronic database of a second pic-
ture archiving and communication system.
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MODIFYING METADATA ASSOCIATED WITH ELECTRONIC MEDICAL INAGES

BACKGROUND
{0001 1 Freld of the Ensclosne
300 {6603 The present disclosare relates gencralhv 1o health enterprises and wore partieniuly

o modifvme metadaty assoctated with electronic medheal nhages
{06031 2 Drescription of the Kelated Art

{0004 A computer network includes a variety of computing devices that communicate
and share resources and data. A medical imaging environment, for example, may include a

10 number of networked devices including a medical imaging modality that generates medical
images of a patient. a diagnostic view station for displaving the images. an output device for
printing the images on film or other media and an archive system for storing the images. These
devices are often collectively referred to as a picture archiving and communication system

(PACS) and may communicate using a number of protocols. The American College of

h

Radiology and National Electrical Manufacturers Association, for example, developed one such
protocol referred to as Digital Imaging and Communications in Medicine (DICOM). In general.
DICONMI defines vendor-independent data formats and data transfer services for electronic

medical images.

{0085 A PACS permuns digual management and shaving of BDICON medical nnages

20 The electrome edwcal images are classified by thew assocrated menaduta whieh facthtates
vetrieval of an archnved medical mmage  The metadata fields assocated ool BICON mecheal
images may be standarcized across multiple PACSs However, the nomenclative svstems used
1o defing the metadata values that populate these fields often ditfer across muoltuple FACSs For
example. different PACSs may use different pavent wdenufication manbers to idennifs the smne
patient  Accordinglo, a svsten to modihhy and search electronic medical nhage metadaty across

multipte PACYSs 15 desirad
P
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SUMNMARY

{8006} A method of transferring an electromc medical image according o one example
embodintent mclodes recerving the electromic medical nmace over the internet from an electrons
database of a first picture archiving and conununication svstem. Metadata of the recenvad
electrotic medical umage 18 dyvnamically moditied The electronic medical imaye and the
modifizd metadata are sent over the internet to an electronie database of a second prcture

archiving and communication svsien,

{6607} A method of transferring an electromc medical imays according to another
example embodiment meludes displaving an mterface to a usar for entry of & request to move an
electronis madical image from an electronic database of a first picture archiving and
communicatinn svstem to an electronic database of & second picture archivinyg and
comnuutcation svstent. An terface 15 displaved to the user for idenufication of a metadata
misdification to be performed on the electront medical image to be moved A recerved reques
o move the zlectronic medical image 18 communicated over the internet to a web service for
exvoution of the move request . The commuonwation moludes wdennficanons of the clectronie
medical image to be moved. the zlectronic database of the first picture archiving and
communicatnn svstem. the electronic database of the second pioture archiving and

commupucanon svatent, and the metadata moditwation o be performed

{BBOS] A merhed of fransfervog av electrorue modical vage aceording o another
example embodunent includes perodically querving whether an expented electronic medical
imaze 18 present i a first 2lectronic database  Upon deternuning that the expected electonte
medical nnace is present mn the first electronic database. the electronic medival image 15 retrieved
{rom the twst electrome database Metadwa of the reteved electrome medicad noage s
dvranucalhy modified  The electrone medical iage and the modified metadara are sent 1o 4
seconit electronig database.

{6609 A corpputer systern accordmg to an evample erobodiment coroprises a vendor
pewrral archove configured 1o yeceve an electromic wedical image over the nuemer om an

electronme database of a tust picnwre archivmng and commumncation svstent. dynanucalls modity

mwtadata of the recer ed electronic roedwcal image: and send the electronie medical image and
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the modified metadata over the mizrnet 1o an electronic databass of a second picture archiving

and communication svstem

{0010 The present invention alse provides a prouram as specified inclamm 17 Such a

program can be provided by atself or carried by a carrier medium as specified inclann 1S The
500 carrier medium mav be a recording or other storags mediom. The carrter medium mav also be a

wansmission mediiny The wansnussion mednun mav be a signal.

BRIEF DESCRIPTION OF THE DRAWINGS

{00111 The accompanying dravmys ncorporated m and forming a part of the

specification. tHustrate several aspects of the present disclosure. and tozether with the description

10 serve to explam the principles of the present disclosure
{00121 Figure 1 1s a block diagram illustrating a system for communication and storage
of electronic medical images accordeiz to one example embodiment
{06131 Froure 2 s a block diagram dhustating a computinyg decice iy Comimanication

with a web service and a vendor neatral archive For sharmy electromie medical images between

—
h

PACSs according to one example embodiment.

{6614 Froure 3 s a flowchart diustrauny a method {or dyaanucalhy modifvmy the

wietadata values of an electronie wedical image accordmy o one example embodiment

{0015 Froure 4 55 a Block dragram dlostranng a computing device m commmuncation

with 2 web serice and a vendor neutral aschive for seasching efectrome medical images across
20 PACSs according to one example embodiment.

{06161 Froure 515 a fowchart tlastranng a method for searchmy electronue wedical

images based on their associated metadata according to ong example embodiment
DETAILED DESCRIPTION

{06617 n the followeiz desonption, reference vs made o the accompanying drawings

where bibe mamerals vepresent hike elements. The embodiments are describerd n sufficient detail

[B=]
h

o enable those skilled i the art o praciice the present disclosure {15 10 be understood that
othar embodiments mav be utihized and that process. electrizal, and mechantzal changes, etc |

may be made withouwt departing from the scope of the present disclosure Examples merelv
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vy possible variations. Foruens and features of some embodiments mav be mcluded 1 or
sitbstituted for those of pthers. The following description. therefore, 18 not to be taken in a
onrmg sense and the scope ot the present disclosuwre 15 detined only by the appended Clamms and

thetr equivalents.

{00181 Figure 1 1s a block diagram illustrating a system 10 for communication and
storage of electronic medical images according to one example embodiment. System 10 includes
PACSs 20. 30. While two PACSs are shown in the example embodiment illustrated. system 10
may mclude many PACSs. Each PACS 20, 30 mcludes one or more institutions or entities such
as. for example. one or more healthcare facilities 22, 32 each having any number of departments
23,33, Each department 23, 33 may include a number of medical imaging devices.
Departiments 23, 33 may iclude. for example. medical modalities of different types. such as
magnetic resonance (MNR), computed tomography (CT). digital radiography (DR). ultrasound
(US). positron emission tomography (PET). endoscopy (ES). mammograms (MG). computed
rachography (CR). etc. Each medical modality may have different imaging characteristics and
features and may generate substantially different patient data and associated medical images.
Healthcare facilities 22, 32 and departments 23, 33 may also include other computing devices.
such as view stations for displaying and annotating medical images and data, an output device
for printing medical images and data. a local archive for storing medical images and data and a
personal computer (PC) workstation for managing medical images and data. Each PACS 20, 30
may also imclude one or more remote clinics 24, 34, which may also include computing devices
such as medical imaging devices. view stations. output devices, memory devices or PC
workstations. Each PACS 20. 30 may also include one or more remote physicians 25, 35
wishing to remotely view or submit medical images and data via a computing device. such as a

desktop computer. a laptop computer. a tablet computer or a smart phone.

{88191 The various computing devices of PACSs 20 and 30 communicate via a network
40 with a web service 50 and a vendor neutral archive (\'NA) 55 that facilitate the transfer and
sharing of electronic medical images across system 10 via network 40. Network 40 may be a
global network such as the Internet. The computing devices of system 10 may communicate
DICOM images having a file format conforming to the DICOM protocol as well as non-DICOM
images having a file format that does not conform to the DICOM protocol. In this manner. web

service S0 and V'NA 55 allow medical professionals to perform collaborative studies on images
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'h

and data. even when the professionals are in different facilities or different PACSs. even across

the country.

{00201 The computing devices of svstem 10 each melude one or more processors
conumugicatively couplad 1o a computer readable storage medium having computer executable
program mstructions which, when evecuted by the processor{s), cause the procassorn(s) 1o
perform the steps describad herein The storage mediim mav include read-onlv memory
(ROMD, randon access memony {RANM) non~volatde RANDINVR AR, epncal media, magneng
media, semwonductor mentory devicss, flash memory devices. mass data storage devices (e¢ . a
hard deeve, CO-ROM and or BV wiits) and or other memory as s known i the art. The
processor{sy evecute the program sstruchons 1o perform the steps desenbed herewt The
processorfsy may imchude one or more veneral O special purpose mMICroprocessors, Or any one of
more processars of any kind of digital computer Alternauvas include those wherewn all or a
portion ot the processor{st is tmplentented by an apphication-spenific inteurated corcunt {ASIC) or

another dedwated hardware component as s kKnown nuthe an

{80211 Freure 2as a blook dugram ilustraning a computing device 60 1 comnupication
with web service 30, VMA 35 and FACSs 20, 30 for shanng slectronic medical images between
PACSs 20, 30 according to one e.\:ampie embodintent. Computing device 60 inchudes

graphical user interface (GUL 62 that facilates the entry of user mpurs 10 computimyg device 60,
A softevare applicanon 70 ruung on compuaning device 60 and PACS: 200 30 provides an
interface with web service S0 and VNA X5 In one embodiment, compuoting device o
communtcates with FACSs 26, 30, web service X0 and VMA 35 pver network 40 In another
embodoment, conputury device 60 masy be part of PACS 20 or PACS 30 and mav commumaate
wrih the other compuung devices of PACS 20 oy PACS 30 over any Local Avea Mepwork (L AN}
Wide Srea Neraork (WAN) o slebal nenwork PACSs 20030 cach include a database 260, 30

that stores the electrome medical wwges related 0 PACS 200 30 and then assomted wetadata

{66231 In one embodimend, applicanon 70 allows @ user 1o move an electrone medeal
miave and 1y assocmted metadata ronythe database of one PACK tthe sowcey over nenwvork 40
1o the database ot anothber PACS (the destinaniony To one entbodimoent, web service 30 recenes
the move request from applicauon 70 nuwung on compuung device 60 and VNA 35 evecutes the

wove requeest and dyvnannealls wodilies the metadura vatues assocrated with the electrome



10

—
h

20

[B=]
h

WO 2014/178033 PCT/IB2014/061679

madical image while the image moves from the source to the destination. The metadata
modifization mav be performed on mconuny and o outgoiny DICOM medical images as
destred The metadata moditicatons may aceowyt for ditterences benveen the svstems used by

different PACSs to defing the metadata values that populate the XDS metadata fields

{00234 For example. with reference to Fruure 3. a method 100 for dvnanucally modifving
the metadata values of an electromic medical image 15 shown acenrding o one example
erobodiment I this example, PACS 205 the sowee of the electronic medical image o be

s

moved and PACS 30 s the destination for the imaye  Atvstep 101, apphication 70 runninyg on
computing device 60 receives the request to move an elertronic medical unaze stored 1 database
2ot PACSH X to database 30 ot PACK 30 Under the DECON protocoll the move request mav
he a C-3rove or a C-Aove request A valid reguest to move an electronie nedical nuage may
inchude an wlentifivation of the image to be moved alony with an wlentitication of the source
{where the image 1s currentlv stored) and an denufication of the destunation (where 15 the imays
woto be sent) Forexample, the source and the destmation may bedentfied by thew respective
Applcation Enoty Tules (AT Tatdedr A vahdd request may also mclude anadenoticanon of the
metadata fields to be moditied and the metadata moditicatons 1o be made  Additional input
paramerers may be wsed as desired . For evample. a fransacnon sdentifier roay be pt'o'\,‘zd-’:(i 10
atlow traceabdiy of the request . The moeve reguest sond the mput parametors may bhe provuded by
a user at GUT 62 of compuning device 60 or the move request may be automaticaily generated as
desired The move request roay be a push™ ftvpe request whare a request s made at PACS 20
wrenthy storng the medical image to move the image 1o PACS 36 Alreomanvelv, the move

request as e a T pulls rvpe request where a regquest 13 roade at PACS 30 10 recerve the medical
e frotn PACK 20

{66234 At step 102 the electvome medical umage 1w moved trom database 26 over
petwork 40 through YNASS Inone embodiment. applicanon 70 of computing device 60
commuanicates the move request and the uput parameters over persork 40t webs servace 50,
Web service 30 compuncnres the move reqaest inchichoy an wennibicanon of the umayge 1o be
woved as well as st sonrce and destmauorcand andentthcation of the metadatn fields w0 be

modifred and the netadata modifications 0 be made 10 VNA IS VXA S8 then executes the

wove by {irst obtanung te electrorue wedical inage Hony database 26 of PACS 20
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{8028 As desired. the image may be moved unmediately after the request is recarved and
validated Alternatovelv, the move mav be scheduled for a specitied time or after a spenitiad
delav For evample. a batch move mav be scheduled where a number ot electronmie medical
images are moved at one tine from database 2o to database 36 Where a batch nmove s
scheduled. each move request may melude a prionin value i order to ensure that more important
medical trages or batches arve transterred tust Further, a call back TR mayv he provided that
attows a user to obram the status of the move request. For erthor a push nope reguest or a puli
tpe request, VNA SE may perindicaliv query whether the electronis medical image to be

travsferred 1 present i database 26 I the electrome medical rmage 1 nor prosent, YINA S8

winits @ predeternuned amount of tme betore guerving database 26 agan 1 the elecrrome
pedical rmage s preserdt. VA A% rranstors the nuage at srep 1020 Tor exanple, where a patignt

whose phyvsiotan s a member of PACS 20 has an appomtiment to undareo an MRI at a healthears
factlity of PACS 20 when the NMRImge{s) are expected 1o be present i database 20 (¢ .
based on the tune and dare of the pationt’s appomtisenty, VNA 55 may perodicallv query

dartabase 20 for the MRUimage(s) m order 1o prompthy travsfer theyo 1o the panent’s physician

{6026] Atstep 103, VNA 5SS dj\'nam;caiiy micdifies the metadata assoctated with the
elecrromie medical mage av the mage 1 mwoved, e o order to contornt 1o the metadata system

emploved by PACS 300 VNA S5 may be configured to process meradara moditications for all
wihound and or outbound electrore medical images entering and or feaving a parocolar PACS o
AN A5 mav be confivwred 1o process metadata modificanons for selected uaves onhy. The
mwtadata modifications may be read from a conuvand file assocnated with VA 35 and evecuted
usiny intoraten from the command e, trom the move request and or from a database rable
feoy . a structmed query fangoage (SOLY database taibley stormg mionuation related (o the
woddications o be performed  The command e mav bel For example. an AN text file
contaunng mstructions {or VNA SS and may be edied ssing ane basic text editimg tool. The
wstructors mas wchide Boolean logie condinons usmyg a conventtonnd -then-else constrachion
VANA SR may be confieured to wiite to the database table to record moditicanion data from a
DICOM message. For enample the conpoand file may be contigured (o relerence the columns
o vows of the database table. VYNA 33 may alse be confizmed o read data sprend across

anltiple tables and or 10 write to andtiple tables
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8
18027 i one embaodiment, the DICOAM metadata fizlds o be moditied mav be wdennitied
using erther etght numeric characters with no punctuation or e;:‘az'ﬂtion fe. ., Telf00L) or nine

f

ASCH characters it a comma separator 3 used (e g, 7elt000y, Tomporan metadata tags may
be used to manipidate and stors metadata intormation and to set conditions for fogic flow Any
suttable svntax mav be used i the command filz associated with VNA X5 For example w1 ong
embodunent, the following Svntas ased quotation marks (oo, "stnmg ) sigral ao
alpbanumeric fived data stronz parerabeses (o ¢ (ColmunNaned signal a column name from
the database table, percent svimbols (e v, “oReservedName o) signal dvnamic data other than tag

dara. angled brackets (o ostatus) swenal o condimon regardng the attected tay and number

5

sigits (e o stanal nomenc data

{80281 The metadata maodftcatnion pertorvted an step 103 may be anv suable or desved
adpistment. addition or deletion. For example, an add command mayv be used 1o mncrzase the
alue of a numerss string tay. For example, w1 one embodunent, the following command
moreases the value ot oetadata tag GOOE2122 be 100 add OOOR 222 1007 The fellowing
command doubles the value of the tayg (hy effeonvely addimg the value of the ty o stselfy add
OOOR2E22 0008 2122 Sinularlv, & sub comnand may be used to reduce the value of a numeric
strng tag, For exauple, moove embodunent. the following coromand decreases the value of

meradatae tag QOOSZI22 he 100 snb GO0 2122 ~foq”

{80291 An append conmand mav be used 1o add data ar the ond of o metadara 1ay For

example. i one zmbodumant. the followmng conunand adds the characters 5D following the last

characters of metadata tag GGLGGO2Y append GOIO.0022 "N The following command addds

the characters found i the Thethdate colunmn of the database table 1o the end of metadan tag

OO POGGAT . append 0016003 Y (Buthdatey, The followmg conunand adds the data {vom tag

OOI00044 1o the end of wy DO100033 append 0106033 00100044 Simdarts a prepend
ongoand may be ased to add duta 1o the begnwung of a metadata tag. For exaroplel mone

embodunent the {ollowmyg connoand adds e characters MN o the begrmmng of metadita tay

QOFOGGEL prepend OOFRG022 “RNT
{6630 A feave conuuand mwav be used 10 remove all but a specrtied portion of the
metadata vatue. For exmuple. moone embodiment. the foltovwing command remoces all

charncters followrnyg the tenth character of the specitied tag Jenve 0010001 st 10 The
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following command removes all characters prior 10 the last seven characters lzave OULOOGLG

{ast

7 The tellowing command ramoves all characters praceding a 77 symbol leave
QOO0 atter 7 Suralarhv, a tom conunand mav be used 1o ramove a specified portion of a
metadaia tag  For example, in one embodiment, the following command removes the fisst ten

characters from the spectfied tag trim GOT00010 first 10

(B3 A creats command may be used 10 insert a new metadata tag to the DICOM
mwdical mnge. For exmuple. woone enbodiment, the following coromand creates a tag for
OOTOGOZZ with the characters MN: create GUTOO0ZZ "NNT The fnllowing command creates a
tag for 00100033 with the characters found 1o the Birthdate column of the database table: create
00100033 (Prthdatey . The followmy command creates a tay for 00100633 with the metadata
values from meradata tag 001000 Create QOTO0GIS O0100044 The following command
creates a tag tor OOGTO0033 with the Applization Entine name of the document source  oreate
OOLOOGI I P SOURCE AR NAME®s The foliowing command creates a tag for O0GWG9S with

the mamernie value 2560 greate O0GQGH00 #7564

LIRSS A replace command v be used 1o ramove an exstny metadata value and sert
a new value For example. in one embodiment, the following command sets the value of
mstadaa g 00100033 1o the characters found i the Bithdate column of the database table
replace OOTO0033 (Thirthdarer Souslarhv, a replacetevt command may be used to replace a
portion ot an evisto woetadata value For example, i one embodiment. the followm command

changes Mnto MN i the patient’s address ¢from 101 Main Street. Minneapehis, Mo to 101 Mam

Swest. Minneapohs, NNy replacetext DO1OGGIT "NNT Mo~

{96334 A clear command may be used to remove the metadata values but keep the
metadata feld aoth a length of zeror For example, wy one endbodnnent, the followng coramand
clears the dara froms the specfied fa clear OOTOOO2T Stularhy, a delete commund may be
ased fo reroove a metidat tag from a DICOM medical image For evample. m one emsbodiment.

the follosving commarnd deletes the speafied tay. delete GG10.0022

{BB34 Vanous conviamds may bewsed (0 adyast the case of alphamaneric sty data of
awetadata tag. For exanplos moone emboidiroent, the felowing coromnid capriabzes all
alpbanumeric data trom the specitied tay. case QOFOO0ZT upper. The followving command de-

capetatizes atl alpharvuvene data bom the specified tag case 00100022 fovwer The folfowinyg
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command capualizes the first character and de-capializes all other characters from the specified

EUERRY A process eommmand may be used to parse and exerute commands found in the
reterenced column of the database table For 2vample. tn one e;nbodiment. the foliowing
command causes the data i the Commands column of the database tablz to be parsad and

exeruted process (Commands)

RUERTEY {rn one embadiment. f VNA 5% 15 unable to process a modificaton contmand.
VMA A5 adds a temporan nmetadata tag to the electromic medical image idennifving the command
that fatled and the tvpe of 2rror encountered. A low mayv also be maintained by VA 53 to track
the errors envountered. the metadata modifications successfuily completed and anv othet

uiformation related o the metadata modifications destred  1n one embodiment. each time an

error aocurs, VNA XX fns the following information: the error message, an identifier of the

electrotuc medical umage that experiencad the error, the name and or I of the patient associated

with the image and an denufier of the meadical imaging modality that zenerated the umage

{0371 Care must be takien to ensure that the metadata modifizations compiv with the
DICOM standard including, for example. lenyth requurements and content restictions  1n one
embodiment. VMA 33 enforces lenuth linuts on each metadata valoe it modifies depending on

the value representation tvpe of the tay

00381 At step 104, the electronie medical image and 5 moditied metadata vatues are
delivered bv VA 53 to database 30 of PACS 30 Thus atlows a healtheare professional
associated with PACK 30 10 access the electronic medical image based on s assoviated metadata

m the wetadata format used by PACS 30

RS Frowre -4 s a bloek diagram sHustrating a computing device 60t comnupyicaton
with web service 30, VMA 35 and FACSs 200 30 for szarching electronic medical images across
PACSs 20, 30 accordimg to anothar exmple embodiment. As discussed above, graphical user
wterface (GUT 02 facibirates the enmny of user naputs to computing dovice 60 Sottware
apphication 70 provides av sterface withsveb servrce S0 and WA 335 Applicanon 70 allows s
user o sgarch the electrome mwdical images stored 1 a database of one PACS trom avother
PACS Forevampie where computing device 60s mctoded vy PACS 2004 user may search

documents stored s database 30 of PACS 3 rhyough appbicanon 700 ADA 33 yecerves the

i
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search request from computing device off and dvnamically modifies the search request. e 2 .
using mstructions front web servics %0, i order to accomumodate the metadata svstern used by
PACS 30 Y MNA A% ypay also dvnanucalls roodity the search results obtmned m order to
acrommodate the metadata svatem used by PACS 26

o

0040 With reference 1o Figure 4, a method 200 for searching electronic medical images
based on thetr associated metadata 5 shown according to one exampie embodiment. At step
FOL . asearch request s receved by ap ;Wieu wn 70 rumoing o cotoputuiy devies GO which
this example embodiment s part of PACS 20 The scope of the szarch request includes database
36 of FACS 30 {and. as desirad. anv other PACSs within svstem 10} The search request mav be
entered by the user at GUI 02 associared with computing desice o or 1t roay be automancalls
senerated as desired . Under the DICOM protocol, the seaveh request may he a C-Fod ora C-

{xet request

{00411 The search mav be performed according to a number of parameters and filters.
Forexample. a usar mav search for medical images m one or more specified databases, such as
database 30 ot PACS 30 oracross all databases of svstony 1O As deswed, a user mas search for
a mediwal image by an denufier of the nnage, such as a unique dentificausn number. A user
mav search for objects related to a single specified patient. muluple patients or all patients A
user may fibter the search based on anv desed metadata field such as for example. file name.
file status, file tepel file avthor, submutug author, the date or tmce the mage was creared.
sibnutted or last updated. the date or nime the medical procedurs leading 10 the creation of the
unaze was pertornted, the hzalthcare msutution or tvpe of healthcars wistitution vnder which the
mage was created, the bealtheare profossional or tvpe of beadtheare professional that creared the
wiagve. the tope of medieal procedie that yesulted v the npage, the confidennabite of the vnage

or any other suable metadara feld

{08421 Arstep 2070 the search request v dvnanucally moditied (o contorm o the

wetadata svstent used by the PACS bemg searched, ewhich m this example s PACS 30
pphcation 70 of computmg device 80 commmumeates the seaveh yequest 1o VNA SR By one

embodunent, VNA S5 calls sweb service 30 o obtan the metadam fields 1o be moditied and the

metadata voodificauons (o be made For example. where the search request melodes a filter by

ore o more metadata calues, VNA IS may coromanicate with web server Mo deternmne from



h

[B=]
h

WO 2014/178033 PCT/IB2014/061679
12

web service X0 the corresponding metadara values emploved by PACS 300 VMA 35 then
chanyges the metadata values being searched to the corresponding values of PACS 300 The
mwtadata modification porformed at step 202 mav be any switable or desived adjostment. addimon

N

ot defetion meludimg any of the modifications discussed above related o step 103 of method 100

Forexample, if a search s requested for all medical imayes assorated with a specific patisnt
wdennficanon munber. the panent wennticanon nunber assocared with the search s changed

from the number used to wdenofy the patient by PACS 20 1o the sdentificanon ruynber used 1o
wentify that same pauent by PACS 30

HUtERY Atstep 203 ANA 33 and or apphlication 70 runnmy on PACS 30 evecutes the
requested search m database 36 of PACS 30 according to the modified metadata valnes. Ar step
2044 the serchoresules are dvesaoncally moedified 1o conform o the metadara svstom used by the
PACS pertormung the search, whach i this example 1s FACS 200 For example, VINA 55 mav

&
“

communicate with web service 30 to deternune from web service 30 the corresponding metadata

values emploved by PACS 200 VNA 58 thon changes the moradata calues of the search results 1o
the correspondmg values of PACK 200 The meradara modification pertormed ar step 204 may be
anv sutiable or desired adjustinent. addition or deletion inchuding any of the modifications

diseussed above related 1o step 103 ot method 100

{6644 Atstep 205 the search resules ave delivered by VHNA 33 w0 appheation 70 rnning
on computing Jevice 60 The searcluresults contorm ro the metadata svstero used by PACS 201
order to permit a healthcare professional to better interpret the search results For evample. the
search resulis mav be filtered further to narrow the search resuits according to the metadaa

values used by PACS 20

{08451 The foregomy descnpton dhstrates vanoeas aspects of the present dicclosure Bt
i not itended 1o be exhawstive Ratber, v chosen t0 dlusate the primciples of the presons
disclosure and its pracucal appheanon 1o enable one of ordimary sKitbin the art 1o unbize the
present disclosure. mehading sts varons wodilicanons thar naneathy follow Al moedificanons
and varanons ave contemplated withim the scope of the present disclosure as deternuned by the
appended clams Relanvely apparent modifications clude combiuma ong o yoore fearures of

vigrons embodunents with featares of other embodunents
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004061 Embodunents of the present invention have been described above Fuorther
embodiments of the present invention can also be realized by devices or svstems that read out
andd execute programs recorded on a memorny device 1o perforo the functions ot the above-
described embodunentts) and by a method, the steps of whieh are performed by, for example.
reading ot and executing a program recorded on a memory devive to perform the functions of
the above-desortbed embodimentisy For this purpose, the program mav he provided to the
computng device o computer svatem, for example via a nebaork or from a recording madnon of

Vareus tvpes serving as the memory device (e ¢ computer-readable medium)

{0047 What 15 clanned s
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CLAIMS

1. A method of transferring an electronic medical image. comprising:

receiving the electronic medical image over the internet from an electronic database of a
first picture archiving and communication system:

dynamically modifying metadata of the received electronic medical image: and

sending the electronic medical image and the modified metadata over the internet to an

electronic database of a second picture archiving and communication system.

2 The method of claim 1, wherein receiving the electronic medical image over the internet
from the electronic database of the first picture archiving and communication system includes
receiving a request to move the electronic medical image from the electronic database of the first
picture archiving and communication system to the electronic database of the second picture
archiving and communication system and retrieving the electronic medical image over the

internet from the electronic database of the first picture archiving and communication system.

-

3. The method of claim 1 or claim 2. wherem dynamically modifyving metadata of the

received electronic medical image includes:

receiving modification mstructions including an identification of metadata fields to be
modified and modifications to be made: and
modifying metadata of the received electronic medical image according to the received

modification mstructions.

+ The method of any of claims 1 to 3. further comprising determining whether an error
occurs when modifying the metadata of the recerved electronic medical image and 1f an error

occurs, adding a metadata tag to the electronic medical image documenting the error.

S The method of claim 4. wherein adding the metadata tag to the electronic medical image

documenting the error includes creating a temporary metadata tag documenting the error.

6. The method of any of claims 1 to 5. further comprising maintamning a log documenting

metadata modification activity.

7. A method of transferring an electronic medical image. comprising:
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displaying an interface to a user for entry of a request to move an electronic medical
image from an electronic database of a first picture archiving and communication
svstem to an electronic database of a second picture archiving and communication
system.

displaving an mterface to a user for identification of a metadata modification to be
performed on the electronic medical image to be moved: and

communicating a received request to move the electronic medical image over the internet
to a web service for execution of the move request. the communication including
identifications of the electronic medical image to be moved. the electronic database of
the first picture archiving and communication system. the electronic database of the
second picture archiving and communication system, and the metadata modification to

be performed.

8. The method of claim 7. wherein the recerved request includes at least one of a DICOM

C-Store command and a DICON C-Move command.

9 The method of claim 7 or claim 8. further comprising the web service communicating the

received move request to a vendor neutral archive for execution of the move request.

10. The method of claim 9. further comprising after recerving the move request. the vendor

neutral archive:

retrieving the electronic medical image over the internet from the electronic database of
the first picture archiving and communication system:.

dynamically modifying metadata of the received electronic medical image according to
the move request; and

sending the electronic medical image and the modified metadata over the internet to the

electronic database of the second picture archiving and communication system.
11 A method of transferring an electronic medical image, comprising:

periodically querving whether an expected electronic medical image 1s present in a first

electronic database;
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upon determiming that the expected electronic medical image 1s present in the first
electronic database. retrieving the electronic medical image from the first electronic
database:

dynamically modifying metadata of the retrieved electronic medical image: and

sending the electronic medical image and the modified metadata to a second electronic

database.

12, The method of claim 11, wherein retrieving the electronic medical image from the first
electronic database includes retrieving the electronic medical image over the mtemet from a first
picture archiving and communication system and sending the electronic medical image and the
modified metadata to the second electronic database includes sending the electronic medical
image and the modified metadata over the internet to a second picture archiving and

communication system.

13 The method of claim 11 or claim 12, whereim periodically querving whether the expected
electronic medical image 1s present in the first electronic database includes beginning to query
whether the expected electronic medical image 1s present in the first electronic database based on

a scheduled patient appointment.

14 A computer system comprising a vendor neutral archive configured to:

receive an electronic medical image over the internet from an electronic database of a
first picture archiving and communication system:.

dynamically modify metadata of the received electronic medical image: and

send the electronic medical image and the modified metadata over the internet to an

electronic database of a second picture archiving and communication system.

1

' n

The computer system of claim 14, wherein m order to dynamically modify metadata of
the received electronic medical image the vendor neutral archive 1s configured to receive
modification instructions including an identification of metadata fields to be modified and
modifications to be made and configured to modify metadata of the received electronic medical

image according to the recerved modification mstructions.

16. The computer system of claim 15, wherein the vendor neutral archive 1s configured to

recerve the modification mstructions over the internet from a web service.
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17. A program which, when executed by a computer. causes the computer to carry out the

method of any of claims 1 to 13.

18 A storage medium storing the program of claim 17.
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