II. BN - MR

CEEINTVWD., Bl FEFREET, 5600
DIESBEEERLERDICY), EROFIEZ—
FWHEDHTEL I ENEELTHS. '

EH# 1L (standardization) & 1%, TH BIZHETIIL,
i, B, LT 2ERE L, EM
t, LT AZ L) THA.

¥z, B (=#H# : standards) 1%, BE(LIZ X
STHIEEND [BEk) THD. EBEICHE, EF
B2bOLEEDLORDH Y, —BEHIZIIEEDCD
DE EE (=) LFHATVWS. X—FiE
X, BEIENAFETHD.

BT hZlICXD, HENEREIZRY, XN
LTh, MuEpMBER TE, hoNBORELH—
Linh.

FIREHRL 2T LDHBE, FHET, bbh L
ABRUV AT LT —F 74—~ N EZERD
TRBWEZY, EBOFIREZ —EICRDTHE Z L5
BENLTHD. £/, BELTHIZLICED, VR
TLEOBECEFNEZICRY, V= T7n—1b1
—kA.

T LY, —EOREEZDDDOTESOIFE
IRV AT AREFDOMBEOEBEEoVERAL
DT B LRTERLIGD. BHRUVAT LTI,
EEIZY AT LOBEREEIIBWT, V2T L
DEZERA VH—T = — AEN TR DRSS
EENTLSNAERLFETHD. BB LD AT v
FEFR2ICE DT

£2 BELDOAD v b,

DT & —DFEH

@OF v NI =712 LBV RF A () V—2R) OEE:
FIA

OHHBER L RT LOBRBHRIV AT AL OEEN
FEEL D,

3) JPEG

BHEOEE 7T +—~y b LT—BEELTWD
D# JPEG #1#% (JPEG standards) Y Th 5. = ? JPEG
i, JISO & ITU £ F#ER%E TH 5 Joint Photographic
Experts Group (JPEG) 23MERL L7z B LEB DT + ¥
ENF—HERFETHS. JPEGC FRIZL 2 EE
T 7 A AT BN DIEETFIL jpg BELFELNT
WA, jpeg BMEDLNDIEEDLHD.

— RN AW EROBE® 7+ —<y e LT
HENTWAR, AEEEFR LRI TS,
L L, AIWERIIERF 2 COBRTIZE A CFIH
ENTVRV,

526

BETH, FECEBEOEBOERZ 7 +
F37ed, TFIFER (v Vv 7 F o _"— kg,
A4 FEDLHBEARRILSIC JTFIF LS hT
LO)VNEEZLEDOEET 7 ANVT £ —< v K
T3, BIEZESEAIRRIC LS DI Motio
BH5.

FAVENIDATOREFRELTH L
ENTVWAR, TAVEZNVHATTIEEESL
7V 3 VSRR R, JFIF % 9E5R L 72 exchanges)
image file format (EXIF) 23 X < ff ST 5, 28
(1) JPEG OF B AR

JPEG Tit, BREZEEY 1 X (8x8 EZHR)D
v I EBEIL, EDOT T v I NT, BT A S
#2 (discrete cosine transform, DCT) % BT, Zeill
Wb B EBESA~AERT D, BRI T
EFLICE o TEREZRE L LThE, N7
Bk y b rE—FEn R S ERES
o v b b—FEbeid, 7—FOHE
DEEICG L TRZIESOBZEEIN LT
L CEMEERITY FETH . JPEG DEHBE

® 1 JPEG OEMENE. Z=RitEEs bR EHE
#1Z, JPEG TIXBES = ¥ 1 v A DC
JPEG2000 TIXEEE ™7 = — 7 L v N ZE# (DY
EREND.

DCT 17 & 2 B ESES A~ D THh L, BHRE
DTIHEREIIEIR S 2, ERERRS
FUX—NEEZT LEFALT, BEFLICE
HEBF L, = b o C—F S L CERE LA
FTWA. 738, JPEG T, EF LT 7V
FhAREEE BT, ERERSICHSTE
RS TLVRVETLETH OB —RETY

Ty bR TR T HETE
WB. AT LRI AEREM TS DR
B2, BAEMAT —F BANSNIZEEE
PHTEVWERRL2E. LaLanb, &
Yo MoEChRNF—FRANEND L, B
TR B.



oo,
g

A s

HEEEBMOERY + —~ v POBES 0K
]~4@%T£ﬁfd FEOEODBPATH DD
J%oéﬁéﬁéﬁﬁu ﬁ?é*cﬁfcé %
B BES 1 ODT V—A T =, BRI 3
Zommﬁi$Yaﬁnéﬁ%%4omYMQmi
bg»w7@cm CHLERTLI LT
JFIFFETIE, YOhCr RABRZANWD L, &6
i b DNEFFEE K(hth@%T%é:&%ﬁE

B, BERSDEBNREE E rETY LT

~

1 AT T E, %@%@@éf%ﬁow\m$

RESFMILIZED D Z LN TE, —RE7
-meAzz4JQMJﬁ2ﬁﬂ%?%a
y /AR

J%ULM?D/Vﬁu”ﬁﬁz”’t@ FEHE

Th

B LA LT 7D Tas T A Ak
BIAF (7‘ FTFT ]“') HAELS. K2

r, BRERE (R0 1750) DEMRIZIE, 7w X
yF T T RHEL TN, ﬁ:muﬁzﬂo
sdifglE, TR o X ST —=F T 7 7 RREL T
Lt BNLTZTRV,

DICOM #IETIE, EET— 72 JPEG D HEHET
v (o, FERIER ) AR S 2 LAATE D,
(3) JPEG 2000 R4

JPEG 2000 3R#& JPEG 2000) {Z Joint Photographic
Experts Group (23T JPEG 7 )T,éﬁ\!;l* LT
hizbOTH S, JPEG 2000 TIEHHE'E & EfE=RO
ﬁW&%%LTM%@T,W&EKW&T@@ﬁﬁ
AL JPEG 2000 & JPEG L FIEE, %%u%m
HE A =) [ EEOBESE L OEEENE
tmfw.ﬁﬁéﬁﬁ

EBT L, ZOR

L R O 2RI L
S

i O R B

B DR - &3
BT 5 5152 JPEG TS o1 Bk
A=, JPEG 2000 TIHEEE 7 =— T Ly NE#
(discrete wavelet transform, DWT) & BV 5 (K 1) .

DWT TiZ, RElBEEERICERTIOTIX
72 <, Fipﬁﬁi@ﬂpﬁ%%@éﬁr%bCEZJl 75

BEITO 720, BCHI ERUBIZL» THRAILE
fe32795—va iZbv@BLTWA. 77, JPEG
T 8%X8 EEThH-T=ABET DY A X% JPEG
2000 THEHRECTEDD (2L 21T 256 X256),

JPEG iZzBW T T awvs @*ﬁﬁf”‘bf‘z f’@"?“-

(Tuevs /) A4AX) 2RADTED. c &7D/7
T A (FANYAR) FEEmEEL LIZEEIR
75/7’47W£’¢ DYsJAN Mn6®§mt¢

E'E DEETH D PSNR(peak signal to noise
ra’uo) DOEENRRKE < mMELTWAET '7‘72 <, F
DEEUFCRZBEOEE (FERFMEE 1WE
LTwW3
mE, PREC F‘E%i Tt JPEG |
JPEG 2000 & F4k J:E;bf;cu\u% CHEMETE
wERED & = OBEEE, e @
wé‘ﬂmG%MOWﬁTﬂm%M*‘TE
VC\ {EEREECE & CHEE wi’Ei’%i“Z;
Em#Wmf&n
UArﬁéﬂ” CDENE A AR ED S
Bl POERIZEIVER TRV EAT
v ﬁb\.WEG&ﬂ%%u.Iﬁ@ﬂﬂw?F‘WEszm
DIERET — & (A, JERE 7)) #FH 42 2 &
TEA.
(4) WPEG £R#&
MPEG ###& (MPEG) (Moving Picture Experts Group) ¥
(IENET— % OEMREFRO 1 2THA, I1SO XL ER
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BIGRAE & AT

BEINTEMRZEBOLHNEDE THEOLT &
LTELN TS, BEOFOE L Ho2T 2HE
LBEFETHIRELTT—FE2EHBL TS,
MPEG-172>6 MPEG-4 £ TOEHRERED LN TE
D, BEAREIX MPEG-1 28 VIR &, MPEG-2 23
NMEY g T LETLRE VRTINS,

MPEG-2 (127" — ISO/IEC 13818) X 1995
7 BIZISO/IEC JTC 1 ® Moving Picture Experts
Group IZ X > TR L NTBERE THH. ERA

RIX generic coding of moving plctures and associated

audio information TH 5. EFHEME TIX, MPEG L .

bEVFEbLIL TV, EFVRERR ST, €
—33 3  JPEG bEHLIL TV 5.
(&J%GE@ﬁE%E@kLt&ﬁTH%#

BEET— 220 ET3720100%, BET—%
P RHIUE DT TR @@ﬁ@%ﬁ&
MEEE, EMROEBELR YY) OFRCBERSE L2
S BEIER (BES, R, E/il) 3372 T
TR 57220, *@ioﬁﬁﬁﬁﬁ%%%%%%ﬁ@
774whﬁf¢ot i]%G@?ﬁ“V/

TIIHEBEDS R+ 45 'Cﬁbé FZTERETDHOMN
DEmﬂﬁ%T&Q £ 312 JPEG 72 E oL ABRE
& EEFH O DICOM B0 ik & w4,

%3 JPEG & DICOM L.

JPEG DICOM
NO = ai | @k
1 R A TERICFRTE S ) © X
> | @R (EF - LUT) O o ©
3 | ERAO~ 2005 e » )
1 |25 rorE ) o
5 | FIWERE @) O
6 | Zatt (BE(LE D) < 0

ERRE TIL, EREGERZEITCEEICAVWS%
B, BEORYEIIEEEZS LEREHETDH
5. JPEG 7a—~<v hTHE, EEBRERRSCERSE
BHREEEN R FET T A NVORICRETH S
EMTERN, Zoiw, EFHEETIPEGC B E
BET BHE10E, JPEGEE 2LV A AT, DICOM
DIEEWRZ TITL D2~y FEREMEFRFHRE L

TEEBRHRSRERHRZMAFML, DICOM 7 4+ —<
v hELTERVEIFENSL.

4) DICOM #R#&

DICOM #R#& (Digital Imaging and Communications
in Medicine) W ORHIL, Xy bU—I TG, ATV
=7 hEm (EROEEZNEZEMICERE),

528

BRI X 2 B8R GBEOBREM S,
%Tif%%éhhﬁnmr%oDmo
BERESROT—Z 74—~ N, F—xb
A=Y —ERTTADIEFENREHSH
EETAREALLT, EEESHREZR
kT 5 [BE) CHEEICRE&ETS (R
N5, DICOM HHIEL, XU DITEE
BThHoTZH, ZDOBREFEDT=HDHE:
FEIZHIEEI N TN S,
DE@A%%z,ﬁ%@Wﬁﬁ%@t
EE% bbb, BEEEEERT 2 ES
5.:@fﬁé?5§1ﬁﬁgfkm’
BICHEIL L TWARIRIZIT, STHEL
@fﬁA*:%J%% ﬁ#%@@%%
D, HLLERZEAT LIRS R Y
THHEEI, EL<@@§%5§%T%
PF vl TAHIERTEEERD.
DICOM &1, ZRICAS Part 1 255 Part
D A4IWZEELRT. Part9 & Part 13 1%
BLTWS., F£i2, EOMREEELZH3
DICOM ##k13, F 4 5 ST D BTt E
L EowE P BMEg ST D F0YE

# 4 DICOM F#HE DAL
Part | " =

1 Introduction and Overview

2 Conformance

3 Information Object Definitions

4 Service Class Specifications

5 Data Structure and Encoding

6 Data Dictionary

7 Message Exchange

3 Network Communication Support for
Exchange

9 Retired

10 | Media Storage and File Format f
Interchange

11 | Media Storage Application Profiles
12 | Media Formats and Physical Medla
Interchange

13 | Retired :
14 | Grayscale Standard Display Function
15 | Security Profiles '
16 | Content Mapping Resource

17 | Explanatory Information
18 | Web Access to DICOM Persistent Ob,
19 | Application Hosting .

20 | Transformation of DICOM fu and 0
Standards
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i

Network & Poini-to-Point

General Gommunication

Media Storage Interchange

5. BBRORTE - z1k

/’ — .
. Part 11 Media Storage

Display

Part 1
OVemew

[ Part4 Service Class Specifications

{ Application Profiles

{Images, Study, etc.)

Part3 information Object Definitions

T

| Part& Data Dictionary

|

[ Part 5 Data Structure & Encoeding

Part 20 Transformatlon of DlCOM ‘:0 and from HL7 | J

3 DICOM ##E DY

Standard Display Function (FERFHEDESE), Visible
Light (P3RS, WERER L), Stuctured Report (1
RS =), Radiotherapy (A1), Digital
Xeray (F 4 ¥ F XM, Workflow (87 2—)
RENEETED.

Film-less T, IEEMICEFESEOH L EREES
BB EECRELBRETAIIENNELLD.
DICOM HIEDEE 7 +—< v M, EREERER
FROE D bz, B (HER) 77— 2 DA TEZ

CHESIT IR AIER (BEER BEER EE
¥, PESREE Y rﬂ%r”%fééiﬂk F &
NTWE, 2R b OEBRI, F4CTT L2912,
@fﬁ%ﬁ?%pﬁw@%ﬁ’] EKE'?& NHEHRE F—
P F7p & 9,\ﬂﬁ‘5fﬁﬁ§7§*§>o
HEER ﬁv~:ﬁ%&mf%/z~wm&
nTHEY, %EK% (BERE, EEBB, i
EET—5 CRENE 7

c G BEL S =
T % BED .é |
<Z v EEFH 1T
& % Y S
03‘

= — r !

& | EET-S | gEws | o
& | s EEX FBERE i
= % EwhE SEBID . F
*% & BERE 3REUD

ﬁ

X4 DICOMNEEERORE

B, B IDER), wEFD HmERR, ﬁiﬁéﬁ,
/@E EEL, BEE), BHomx (PEd - 5

, BA%E - %%)m 4@%(@%% ﬁ@wﬁ
i*-*"y}* HE . HS5—0XR) 728, étzzc
ﬁ%%#”%ﬁﬂﬂmﬂﬂ@ Tk, HhE

T — L PR 2 — s «) CT,
MRI, PI:T BEZ @@'ﬁfﬁkk A “fnr&z@rm
VWA, | AE A HY U@ W CEME 2V TR <
s 'T(Dfﬁi&%\%:%ﬁiﬁ'ﬂhj B, BEEM, R
FlE, f?i"‘hﬂ” 3 ONEFEIND %%W% Z. BE
T, [ERE: 7’74’ VA TEBTEOTER ],
%E?«uf?f % Film-less OERR—MFHY & 72
Tk

v, %< @4‘“ AR CEFRTFSTON TN D,
f"

dﬂﬂl A

—fnERTEY, CT
ew%&zﬁuﬁ (NMD) T
EHrEETD.
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1. BN &AW

M BHA Tz b

DICOM B Tix, T—%, FBL7V=7 b
7 25 (information object definition, IOD) {2 5 . F£#
TR T AL, BRECBETEM L TAES (FVa
—) WHEIERTWA, & xiE, CT BRICE
ENAERIT, BRET —FLOMNIBERES, BEF
W, V) —XEH, BRERRLLONERFENESE
nNTVWa. ZNHORHMIT, 27V =2 MERTE
BEREETESINTRY, CT OoBREIE, &
BV ) —ARJEEINDIEERDD L o7, &
Hip (EVa2—N) OEEDEZRINTVA.
CTEEBEDERT 7V =7 NEEDOUVRFEIL, CT
BEBOA T2 hTTAELTED RTINS,
BHROBEIZL T, ThENDOFTT V= v I T
ARFEDH LN TS, DICOM 7V =7 b, ®
GIART L) REBEEDERNEENTNS.

2

ZE | o
(0008, 0020)
BEEH 2
(6008, D0BO)
[ BEZ s
(0010, 0010}
HE
(l;gﬁgfm)’/‘ 524288

7 DICOM D~y ZEENLF Y —F ("
IVAVN), T—=8E, T—E0hb:

Bz AT B,
#£s5 70—l
Tag Name VR
(0008, 0020) &R DA

(0008, 0060) TREER CS
(0010, 0010) BEL PN
(7FE0;0010) E#ET—F | OWor OB

2z | g [2u—x1]
[ g2 | \{2u—x2]
\

gz | V=]
BEWHS BERT I —ZAER CTE{REH
CBER -BER ) —-ZES -BEY
+BEID BEEY - UID -EBEOME
“EFRA -#HFUID IREIER]
> BEES S0P Instance UID

6 DICOM OEHA T V=7 FESH. HIE LT CTHE
BEFRLTWS. BEIL, BEOBELE-Z L2
TE, BMEREEHOV ) —XBHFEOZLRTES.
ST, VI —RRREHOBEBEEL D L NTEEET
H5.

(2) DICOM D& %

DICOM DfE#HIZ, T T 57 & [F—%)
DOXTTHREEINTWAET). 73 2EHD 7
N—" (group) & = L A > b (element) 5720, 7=
LZIXBELDE TS N—TH 0010 T, =X
> b 30010 (0010,0010), #&ZE B @ Z 71%(0008,0020)
EHRESTWD, £, THERDT —F 74—
v M, XFEF|Ra— RREEFTITTEDL I RE
KEFED PRREST D, DICOM BB TEES
NTWAE L, FA—7RmT_RTEHTHD. &
HOIN—TEEE, BETIIMERILTELT,
S—VRBEOE T EEMT A5, FEOI L
—7EERLT, BMERIEENSTEL LT
5.

5T, B SITRENTZX T D Tag BE, £,
FT—ERERN, EZEEEZRT.

530

VR: Value Representation 7 — % DEEFFF. DA
B% 8410 YYYYMMDD THRERT 5. CS I,
fom— R (EFF) . PN, ARE®RYT. BF
FRETH Y, b (FRF) LEFGEE) LUAT
i, 16 €y b3 FYF—%, OBIE, 8L
U 5 — & (DICOM Part 5, 6 Z8) .

VM: Value Muliiplicity B DERFFET D0
EN

(3) A7t =iz PDF & CDA ;
DICOM #E#1, Supplement &9 35
WEEXh TR, LER, TEREDWE
PRSEE S, EERCIREFTE 2 L 0N
AR EE S S R B T-OIRET
F & FAREEOES DICOM #E TIY
Sz TING. Sbiz, EEHEFELF
B MR ERRS L OXFIERER
WL LT, DICOM D& 7 CREHRRE
T, EBOF—F & H T ELTEIAALT
F—EOL T BEHERDD. TOTA
A% Encapsulated PDF (portable data forI
Encapsulated CDA (Clinical Document Archi
Tha. ‘
£ 6ITFRT LI, i DICOM A7 ¥
G- L TEET A nlc, BERRTRE
U —RIEH, HaRER, b7 LERD
mEih T s,

X

ﬁ
2,
12,



%6 Encapsulated PDF/CDA O ¥ 7 {E4.

— & E Module Z 3l
= %’w{%?& Patient P
BEER Study Py
o) —AER Series 7B

. General Equipment TR
pEEE SC Equipment VA
Encapsulated IR

3T ENMCER Document =
SOP Common WE

(4) SOP Instance UID

DICOM ML, B#A 7 V=7 PEETENRTE
AnT TAREDRERE (1 AF - 2) BEDLR
B0, TRTDOA—DREBORTa=—T |ZH
917 (unique identifier, UID) ’C"“Eﬁ ENTVA. 2
& — DFBIF DB
piELENS &, PACS %%wf\‘*ﬂi?ﬁ%ét LIEL < HE{E
PRETHIENTERV. ZORHIRNFTN%E
i’f&u)?w@%iz~*ﬁﬁﬁféﬁm*
7 Z 2 v‘fb/t,&é‘:‘fﬁiiﬁi’»’ =—TRELHLES

Q‘MU . :jL%j&/m:'J IZUID )’ET/'L/ 1‘@.

Dwmw%m%”; 2|1, DICOM 47 = 7
pEY -7 777\@»@59« T 9“@?!'5735%51
FANDL, ZOMRAEDEEN—E 24T b
07— (service object pair, SOP) L IESE. SOP &7
v L= R SOP 7T A LT, 7V b
RO 70 75 LT h T AT LRSS S £
DY T ADER (L AR A B SOP A2k

VATHY, T SOP A v AR L AT EER T
ER R N SOP A LA E A UID AT
FERE. Z@SOP A AR AUIDD BZRIAT S
:&Q;J;‘) \EE o =— 7 %r&*@”@ T LM EIEE
LB, ch(g%?’: FHETIESITL, ERCEERY

—kiE.

(5) DICOM 3B MIEK

DICOM ##&1Z, 2006 21X EE ﬁ@k&ﬁﬂﬁﬂ
W@%ﬁﬁzaJPsz%H AR s
DE@%@W&MI%%PHUS&TLOM&H &
fﬁﬁ/’&c\ﬂ VEL BHLWVIBIMERIT, BiE
(Svpplemen’r) V’C?ﬁ &7, DICOM HZEES TR
ﬁémdb7Pau B 16 ETOEIIRB X,
R EN3. 7, DICOM HED & 1 73 250

e T

’@‘-ﬁm %, Correction proposal (CP) & LT, BEEE
éﬁ [QAV
mmMﬁ%m,&meamAﬁ@CT
T E B ANCIER LS, BRIER, E%cw
{ %,ﬁfﬁ#ﬁ/\ﬂxzﬂ“ﬁZ_Q BEELRoTND,
e »E%Fzﬁ@v’—ﬁ Tx—<v FEREEELTH
, EEORNTH D Workflow 2 & &

Y 9{% LPJ 61

5. EMRDORE - 5%

BT

i

LTWAHEELH D, BRIZEILDIE

=

« HLLDICOM Object
(1) Higtsh (Sp11, 29, 74, 102, 147)
(2)BELR— (Sp23)
(3)Media (DVD, USB-Memory) (Sp40, 87)
(4)RBT—T AR (Sp52. 96)
(5)BHE : MPEG-2,4 (Sp42, 148)
(6)Elfg E#E (JPEG2000) (Spst)
(7)FHFEEE (Sp122, 145)
(8)ERFLEZ 1555 (Sp91, 110, 130, 144, 146)
(9) T —4NE{L (PDF, CDA) (Sp104, 114)

ISp: Supplement %@ EFrzlCBMENE) }

3 DICOM & mENH.

5) THE
Integrating the Healthcare Enterprise (IHE)!¥?
i, BB T, EREEE D bbfﬂlﬁfe&vt/’*\ﬂ:fm

‘=7 b EHERD. BFEERY AT LOL AT A
ﬁa'f'“ %R DM BRI W R X T, F“f?@ﬂéi

LB BRTAEETHA. F O EAHE
Vj/\tﬂ{?ﬁ@ht”‘/‘é SRR,
,;Ekéﬁy ‘m@ﬁﬁi o
PCC . ITI i &gﬁ; e
Pharmacy e s
Dental

peD

PCD: Patient Care Device

PCC: Patient Care Coordination 501183
QRPH: Quality, Research and Public Health

o BAIHEBSOBERSE (KA1,
IHE 2, EFEOHRESEREZFAL T, BERER
VAT LELVPEGCEEERETR O DA

LTHD, WEBRBEEROBHY AT L (FHEERE
2L 2T A% PACS) TiT DICOM #|E5, HiEE
B AT LLHEERERV AT LEERTOLE
121X HL7 (health level seven) OEERFHHNHND &,
MEEOERIIEELO-DICHEEICITES. B 10
{Z HL7, DICOM, IHE mEERETRT.

IHE TiX, &7 m 74— 108 v 5 SEFREE
TECIERTEIEBELFIAREEIN T
2. LOEBEVT I A2ERT @!C@V\., BEFOR
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B LR L REHT
¥ (HL7°DCIOM 72 &) 2ERLT, FoXalZ

auY=s b ThdH. BAIHE f'Lr)J;-\J"

oo e . = *ﬂé&
ETADEEMIEDRLLOR, T/=hVT L E8) (HE VA FTA DR, B A, g
—bU—7 0 ChE BE, BEBRSBETORE  MTAN (2X7EYV), ZEToOUS . @d
TRT 4= UL 4 BEOT e T 4 — VRERIN &) 2fT-oTW5 E
TV RIIZINbDOHRET a7 4 — NV ETRT. JHE B 2% X, THE DO & — 4 -«
HE i, & BEEEEOTDODBRI AT LD (http://www.ihenet) 2354 U m— R0 % 7
AL EH#ET » ([EEEZEO T DOERKEEIT (1) Integration Profile--------- BB A - 1) Tz
A4 — (%5”%‘7 7711‘—)7’}[5_;;’{{‘}{‘“2\;’3,
o (2) Technical Framework: -+ LK Gy
e —NERRT DIDOEMWEHT A k5 (0
i LT DICOM ®° HL7 O ¥ DE4S 4 i) L v
£} 7= L T
HIS RIS - uﬁga ETAPREZRINTNA
T - (3) Connectathon -+ BB E v ERRET.
; A NEZFORR
BEER PACS 7 P OERES T m— NTE 5,
© S CDHA K () HED 7o 7 4—JL
HL7 ..DiCOM IHE TiZ, BRIBOEROES kit -
—v (EHBLT V) ELTEELTEHY, —nY
% /‘}")7!‘ HE ! a -
ﬁ* ‘ = s ~'I/$*" FEHRT DO b{’- n, R
10 HL7, DICOM, IHE DE72Aik. FEiERs 27 BN TL—AT—T7(QHE HA FTA2 )T
L(HIS), HEHRERS 27 L (RIS) L BERH Y B rg;h;(\/\ga T T = T W e A
AT LR, HL7 BMER SIS, $£7, ERER BT 7 —(actor) PR, T U E—7, FiT
F AT (PACS), WHRIRESEE £ CD )i §§»~~%ﬁ£¥¢?>~u%ka\ﬁwffﬂg
T DICOM HRAEGAMER &4, 1,;Bm|zw)¥ﬁ Lot y R
Y CIE, [HE BHA S5, (transaction) L EFE L TV 2.
— e HAER DT —H 70— F—s 0
{Schadulsd Workflow) RAFA0T
F {N‘EV o€ ¢ 3\‘@"’
R g ot e ‘
TR o LR AFAT A
x 7”%‘:’ T At
s ‘7-—§ A T
5 575 7 ETRE
4n
b '
S
b LTI TR -
% \*,\V‘« C?‘\ -
B { EifEE B0
—EHER
11 IHE ORSBSEF DL ) 4 (ntegration Profile) . £H 5V FiciE, WAWSOEBERHY, 77
o—FE, aUTUVEE, A7 THEERLICSEBETES.
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5. BiBORE -

£

g . HE RABBEBOEBY T YA (Integration WZRIAT 5.

‘ mnle/ . (7) BEMBIZEE% & ¢e LA — b (simple image and
/,:j’/ = A numeric report) : Fear VAN MCEEBR E U T L,
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Oncology Information System

Yutaka Ando

Abstract

A system that can manage patient treatment schedules, treatment plans, treatment delivery,
treatment summaries, and results is inevitable. An oncology information system (OIS) can
be used to manage these data. This OIS will encompass the information exchange between
radiation therapy departments and the overall healthcare enterprise. Particle therapy depart-
ments utilize many information systems. For medical safety purposes, patient demographic
information and treatment data should be shared among these systems. The OIS must be
connected with other hospital information systems (HISs, e.g., electronic medical records).
All HISs should share radiation treatment information. This information may be transmitted
transparently by each device. Evaluating and improving the quality of radiation therapy
requires complete information on cancer stage and treatment results. Hospital-based regis-
tries are a key tool. The development of information systems requires standardization for
rapid development and ease of integration. Standardization also facilitates preparation and
reduces the test time. For standardization there are some standards (such as Digital Imaging
and Communications in Medicine-Radiotherapy (DICOM-RT) and Integrating the Healthcare
Enterprise (IHE)). By using these standards we can easily share the patient data. And this
interoperability will lead to improved medical safety and professional effectiveness.

Keywaords
DICOM-RT ¢ IHE e Interoperability ¢ Standardization of data

———  ery, treatment summaries, and results; an oncology information

13.1 Scope of an Oncology Information
System

For particle therapy, hospitals need a system that can manage
patient treatment schedules, treatment plans, treatment deliv-
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system (OIS) [1-3] can be used to manage these data.
Radiotherapy departments also need to communicate with
other systems such as the hospital information system (HIS)
and the picture archiving and communication systems (PACS).

The OIS is a tool that can be used to manage patient infor-
mation, treatment information, and treatment delivery infor-
mation in a radiation therapy department. The development
of an OIS is inevitable for the safety and efficiency of parti-
cle therapy. This OIS will encompass the information
exchange between radiation therapy departments and the
overall healthcare enterprise. The OIS comprises systems
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Fig.13.1 Scope of an OIS and
radiation therapy workflow. HL7, ey
Health Level 7 [4]; UPS, Unified
Worklist and Procedure Step [5];
HIS, Hospital Information
System
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for order entry, treatment management, treatment delivery,
verification, and treatment results as well as data archiving;
thus, it manages the entire scope of the radiation therapy
workflow (Fig. 13.1). First, the initial radiotherapy order is
issued by the HIS; this order is then transferred to the treat-
ment management system (TMS). The order is processed in
the TMS and computed tomography (CT) simulation is per-
formed. Next, the treatment plan is developed using the treat-
ment planning system (TPS) and approved by the radiation
oncologist. Treatments are delivered according to this sched-
ule, and each delivery is verified by the oncologist. Finally,
when treatment is complete, the radiation oncologist creates
the treatment summary. The OIS can handle all data related
to radiation therapy and managing treatment status.

13.2 Interoperability

Information systems do not function independently. All sys-
tems should be interconnected and work in close coopera-
tion. When linking to other systems, many department
systems (e.g., the TPS, treatment delivery system, and treat-
ment management system) require proprietary protocols and
connection methods. These proprietary structures restrict
selection and lead to high cost and huge effort during system
upgrades and/or replacement.

Figure 13.1 illustrates the interoperability of the OIS.
Patient demographic data should be exchanged between
the HIS and the TMS by using the Health Level 7 (HL7)
standard [4]. Worklists and the progression of radiotherapy

Oncology Information System

[ Treatment 1
Summary by

Treatment
Planning

orders should be transmitted in Digital Imaging and
Communications in Medicine (DICOM) Unified Worklist
and Procedure Step (UPS) [5] format. Radiation therapy
dose calculation push workflow and radiation therapy pull
workflow are explained in the UPS document. Treatment
planning information should be stored in DICOM radio-
therapy (DICOM-RT) object format and communicated
using DICOM transfer protocols.

Interoperability also supports medical safety and opera-
tional efficiency. Particle therapy departments utilize many
information systems. For medical safety purposes, patient
demographic information and treatment data should be
shared among these systems.

13.2.1 Electronic Medical Records, Electronic
Healthcare Records, and Personal
Health Records

The OIS must be connected with other HISs (such as elec-
tronic medical records (EMR) [6, 7], electronic healthcare
records (EHR) [8, 9], and personal health records (PHR) [10,
11]) and communicate with data on basic patient informa-
tion, treatment information, medical practices, and treatment
results. All HISs should share radiation treatment informa-
tion. This information may be transmitted transparently by
each device. We have to consider the method and functional-
ity of this cooperation. As the de facto standard, the HL7
format should be used for electronic data transfer between
the EMR, EHR, and PHR and the OIS.
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Fig.13.2 Clinical database: the clinical database is connected to the HIS and TMS and processes patient and treatment data including results and
follow-up information. The patient list and survival curves are also generated

13.2.2 Clinical Database

When particle therapy proceeds in a clinical trial, data analysis
is very important. The OIS will include functions to summa-
rize and analyze results. Treatment data processed in the
EMR, TPS, and TMS will be stored in the clinical database
and analyzed by calculating survival curves. The HIS and
TMS are connected to the clinical database that generates
patient lists specified by treatment protocols and calculates
survival ratios. Figure 13.2 shows the relationship between
the HIS, TMS, and clinical database.

13.3 Treatment Summary and Radiation
Oncology Registry

When radiation therapy is completed, radiation oncologists
evaluate treatment results and follow up with patients.
Therefore, the OIS needs to store clinical data, treatment
plans, delivery dosages, radiation effects, and side effects to
facilitate comprehensive treatment evaluation. These treat-
ment data should be carefully maintained and summarized
within a clinical database system.

Evaluating and improving the quality of radiation therapy
requires complete information on cancer stage and treatment
results. Hospital-based registries are a key tool. To determine
the completeness of registry data, a nationwide cancer data-
base is expected [12, 13]. The National Radiation Oncology

Registry (NROR) [14] pilot program was presented as the
basis for the creation of a nationwide electronic registry in
the USA. This will be supported by an innovative informa-
tion technology infrastructure that will maximize efficiency
through the automated collection and electronic transfer of
data. The NROR is supported by the Radiation Oncology
Institute and the American Society of Radiation Oncology
(ASTRO). Similar nationwide registries have also been
planned and established in other countries. The automated
collection and electronic transfer of data is a key issue to
reduce physician workload and maximize efficiency. In
Japan, the Japanese Society for Therapeutic Radiology and
Oncology (JASTRO) [15] is planning to develop a similar
radiation oncology database.

This registry should be developed with the careful selec-
tion of items. The items registered in the database should be
standardized and anonymized to protect patient privacy.
Moreover, security must be considered when determining
the method to link patient data between the registry and hos-
pital identification numbers.

13.4 Standardization

In a radiation oncology system, multiple devices and subsys-
tems are connected to each other. The transfer of information
depends upon the coordination between devices. Further, the
development of information systems requires standardization
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Fig.13.3 Information
exchanged between the
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transfer”’; HIS; and TMS is
transferred in HL7 format. In
radiotherapy departments,
however, data are exchanged in
DICOM format. The integration
profile of IHE defines the
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outpatient clinics and
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ADT: “Admission, discharge and transfer”, HIS: Hospital information system, TMS:
Treatment management system, PACS: Picture archiving and communication system,
TPS: Treatment planning system

forrapid developmentand ease of integration. Standardization
also facilitates preparation and reduces the test time. When
standardized devices are used, it is much simpler to replace
systems as needed and create request for proposal (RFP)
documents.
There are several arguments in favor of standardization:
e FEasy creation of RFP documents
e Shortening of preparation and test times for systems
integration
e Simple replacement by standardized systems
e Increased connectivity between the HIS, PACS, and
departmental systems

13.4.1 DICOM-RT

DICOM [16, 17] is widely used in the field of medical imag-
ing and has been extended for use in various subspecialties;
DICOM-RT [18, 19] was created for use with radiation ther-
apy. DICOM-RT objects consist of radiotherapy (RT) images
(digitally reconstructed radiographs, portal images, and sim-
ulation images), RT doses (dose matrix, dose points, iso-
doses, and dose-volume histograms), RT structure sets
(VOIs, dose reference points, and observations/characteriza-
tions), RT plans (external and brachytherapy plans, tolerance
tables, fractionation, schemes, and patient setup), RT treat-
ment récords (beam and brachytherapy session/summary
recording information), and RT treatment summary records.
DICOM-RT was originally designed for photon radiotherapy
but was adopted for particle therapy by Radiotherapy
Extensions for Ion Therapy [20].

13.4.2 Integrating the Healthcare Enterprise

Integrating the Healthcare Enterprise (IHE) [21, 22] is a
project which initiates to improve the cooperation of medical
information systems such as the HIS, PACS, TPS, and TMS.
The IHE is not a simple standard but also a guideline which
defines workflows and usages of established standards
(DICOM and HL7). The document architecture of IHE con-
sists of several Technical Frameworks which contain many
Integration Profiles. These profiles then describe use cases,
actors, and transactions. Figure 13.3 illustrates the relation-
ship between the HL7, DICOM, and IHE definition.

13.4.2.1 Radiotherapy Planning Workflow

The radiotherapy domain of IHE defines a radiotherapy plan-
ning workflow called Basic Radiation Therapy Objects
(BRTO) [23]. The BRTO involves the flow of DICOM
images and treatment planning data from CT scanners
through dose display for 3D conformal external beam radia-
tion therapy. This first integration profile emphasizes reduc-
ing ambiguity and facilitating basic interoperability in the
exchange of DICOM-RT objects. This profile is formally
known as Normal Treatment Planning—Simple. The BRTO
profile is applicable to particle therapy.

13.4.2.2 Radiotherapy Schedule Integration

This integration profile involves the exchange of schedule,
order, and results information between the HIS and TMS.
The emphasis of this profile is improving schedule and pro-
cedure coordination between the radiation oncology depart-
ment and the rest of the clinical enterprise. These transactions
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involve both workflow and the intent of radiation. This work-
flow is referred to as Enterprise Schedule Integration [24] by
the IHE radiation oncology domain.

13.5 Conclusion

An information system for carbon ion radiotherapy is
inevitable. This OIS should include all systems related to
the provision and management of carbon ion therapy such
as systems for order entry, treatment management, treat-
ment planning, treatment delivery, treatment verification,
treatment summary, and data archiving. Moreover, data on
patient demographics, treatment planning, executed treat-
ments, and results should be shared among these systems.
Standardization of the data format and transmission proto-
cols is also necessary for efficient data sharing. This interop-
erability will lead to improved medical safety and
professional effectiveness.
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