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ABSTRACT

In the PACS system, the radiology image(X-ray) and its report are saved as separated parts. The exchange of the radiology image between
clinics that installed this system are easily achieved by the DICOM standardization. But it is difficult to exchange the radiology report between
clinics because a solution of PACS system is different according to manufacturers. The radiology report should be unified the vocabulary and
the type of code for effective sharing and exchanging, and also the radiology image and its report should be integrated for the accurate
analysis. In this paper, we propose the sharing system of medical information based on HL7-CDA, it defines the templates and converts the
structured documents. For this purpose, we design the XML schema of the radiology report and turn the DICOM files into defined schema.
The HL7-CDA documents based on XML is easily displayed on web browser and can help the diagnosis by inserting the radiology image.

7Y E
DICOM, Radiology report, HL7-CDA, clinical information, XML

Su Hio| 2 EHAE

HALCY Bto} BiAlRA Xt 2008, 09. 24
w Bt et slo|2oC| 2 stk



PACS N 2”42 &84& AT 244U A3 AR &7 A28

I.M E
gaqdye) Bes 1440 sy x| g

T PACS Al 2¥le ¥ E_*] 2= ¥ (HIS : Hospital

ﬂﬂﬁﬂﬂﬂmﬂﬂﬁm*iﬂ@mﬂmqm;ﬁ
Fujel & marelgylee] e
SEEDIAE TERETIN
aRe7t 2053 R 4*0

=
Aolth. 53] it A g SR A §- 244

2

g,
2
2L

b1
= o

rﬂ & rob ﬂllO
m ® ¥ o

3
2

, A5 R0] FA o) 25 9]
Lﬂﬁgﬂﬁﬂq@ﬂﬁﬂ“EﬂJEA
7] Sl =7kl g e AL 34 A

A HAE ,] 17} o) g7 wo] Fxe &=
S0 i aL alrh34]. 9
o] u}/\]./q 4,] _/] a o:l)\l—g e
S DICOM-J T met Ak
1. SHAIRF B= 2 5= PACS £

%—5} A7) ol AT A o] w
Agole Azdzie] 23 93
B 71 YA
e 7%

=2

i mN tijo
o 4
2

t
N
Mol opl

o to o

rir

l~
gg

>,

™
[U&;
1:m

o lo o %

oF o

L
c > b Bl opg f

_1
e

o
o 2
RiOAN g fo €
o H =
Az_ujﬁio
r &

2
et &2 u

o
o
o o ¥
e ol
ko
9,_1.'.
v

N
-

AT
o2 Ef»g-z

)

=)
E[‘B,
hmmﬂ

st oz
fa Mo
X
rodi

oft
2

ol

=S
E
£
2L
o3
ol
L
rir
0,

O ol oMk e Moex O AL ofN
-4

By

=
g Mo =

A 987181

2 i
1o, W

Xole rir
/oft do o =<

-Q, I
i)
2 2
3 2
ook

1 o 2
U
N

o i
2
ofN
b
2
o
fetd

ey
o
o i,

M
1%
Ol
-

Y it
Py

=

2

ol

f

1o

broooh

off fo

>~ E

ox b > o
@

%’ o lo i (B Mg
b o, =
£ 2
2 Ha
i T E W
2 :E i
O e Ir o2
Q o o
g ol o N
o 2
w
o o2
1
K3
o i
re
>
N,
)

-
2
R
2
r 3
o
ot
ful
il
-
%
)
-

CDA(Clinical Document Architecture) iA1= ¢ Heh$-
FﬂOﬂ E}C’ok?}ﬁéEHi izﬁ_% T 9&0‘:‘1 —JE'L"“O%’EOJ

[I. HL7-CDA

HL7-CDAE 94F A1 o] 43
FoEM «1371%394 Xéi WE-S
o}, o] HL

e
oxl

Q“

ot
=
1t o
[

e
ifo
1

it

O

91 j—é?— A A J%‘%% ook dad TRAR
Rdlg AT HL7-CDAE F 7HA 4% 11]%1—5‘}57_
A=, shubs 28Rl 7|5 RdE AR HE F
A= g lo]m, kSt A e ofu g ddg 3}

HF 28] ATD 2EE A S F UAEE & Ao}
[8]. HL7-CDA &A1& 2% 13} Zo] 8- (Header o} v}

H(Body)® FA4 = o] )t gt e 2= &
AT, Ak 5718 2 “””«V}) L i‘rx}" 17gof
A9 AN E vashe, ons|th) &
B o] 7hg st Frho). v A 2z Lgnz]q o
s ocl AAE ARE L83 dAEST ol 98
€ S dE o] RE 71 vho g
E%%}O% HL7 A X9 AlaHEy dedE

_>1:
A_,
-
O_l., F—\L HE

L
l
LN ¢
M o
RS

Zh‘iﬂ

of MIME 3402 dzdgso wdd 4 9lof10].
HL7-CDAT XML 7]5ke] Al24 F25 71X 2 97]
o] AREZS U], B9 FXE A5l B
B 59 g g Aoshe 58, 4Aste Rio) 7tz
ool B4 Frdge] Heluvo1], J8d4y
gt ol o5 ele] 7| &3 A5 &3 53
S 3184 =HL7-CDA E5& o| £3t= A2 3 gsir}
a4 gl

499



FAES =7A #1348 A3E

o k Honder L <ClinicaiDocurnens
CDA Body » <Steuctired Bodys
Scetion & o section>
Narrarive Block i CICKES ¢ v ¢ - <texts>
<Qbservation> » « + « </Observation
CDRA Enrries » <Chservation>
<references
External Refi »
<ExternglObservation> » « « < VExiemalObservation>
<frefercnce>
<Aoservation>
“<section>
':JSlmuuredBody:’
<ClimicalDocurment>
a8 1. HL7-CDA #=
Fig. 1. HL7-CDA structure
I MiQEl Al
5 BAE 9aolol /IS ERS Iz gL 4
olof 3, %% L A9 YL PN E o 7Y
F& T o 3lojoF Ik o] & 918 HL7-CDA BF
2 A g3he] A 29 A SR B4 =B
A AT JE BERAE SR, AR L B
SAYRE TS Yok B AP A= B5 2A
& HL7-CDA 7&9 2 &4 7] 7] 918 DICOM©l| A} AH&-
HE JEE 7-438A DICOM Y 258 29 9
43 BE A0S YuASAL T Y 74

QL
32
T

LAA AN2d 74

B A oA = 19 29} 2] PACS Al =Elo) A ALg
Hu e ”H%I—HJCDAﬂHFE’J _‘?_xjitﬂih‘sc}
LAY 437} He TEAR] F/HE FYL F 9le
HL7-CDA 7|¥t ]8R B ¥ A 268 /st o)
T Al2Ee] 432 vhg- 7 2t} WA HL7-CDA &)
uhol] A ] BE EA o] W3 A AER FAH B
ERE A A A EB 2 PACS A 2o 2 2E A
%52 DICOM 9§ HL7-CDA A4 2E& 2319
SRR, AAE, AAARE st 4749 AR
£ 5 doleWo)xd A%t 1 F o) ARE AE
89| 7} A E(Element)S} <A (Attribute)o] =3

500

S ZH CDATAE AT AER) ZHE FH 9 3
Eo] Y= o] 7o) ulZ XMLE 4 2] CDA QI 2E 2
(Inastance) ¥-A17F 5™ o] = ¢ Hehg-A oA g2 Ee
o| 7} 7b5 3t

DicoM E1
75
EE)
@t B
PACS AAE Pt
[ oo
™ wses HA
[ woEmoix E}j
(IRCEET A
H=gil :

O 2 MAl AlA” M E
Fig. 2. System configuration diagram

ER XML £47 B2 E419) 729 elule]
Auehe TP YojA AHgAHE] HA olHE
A8t BRHEE ol W) ZEUAE dlo]
ol XSL& Abg-3te] @A Q87 Toll M A HE
o EA =2 AT A,

wed AR AHAAES A e sl AR}
Qe P A AR ART S Aol F Y8
Ao M & 5 9l

l...

2.HL7-CDA 2 7] ¥}

AR 571 dAA ALEH = =
S A Aok g B UREY A% BANE,
;apE, A, A 5o #a Aus JAad, A
3, 923, BN §9) A Ausk AWy Az,
AAZE, BE5AA, G240 59 BEgn 2 FTA 5
ol QiH12). AR 3} B5F4 & HL7-CDA F ] ¢
A 2 HEATI HalM = D A4 A
REE $5E 2458 FE] 2udd 72E Y
BN B ek YTk 0] % Ho) AAE 27vks 2
Aol $EA4E A5T B ohP 84 T2y A
8 71& FE2EA AAHEET 2 ATME F YR
Be) BEEAE DEYES FAS YFAS Y
3% Ao @A AYARE NS T4 AR

[o>

k)



L AFAARE 7| 281¢] oH, vlr] o &= &2 $ate]
AAL ARo} % QW E 71556190 HLT-CDA E29
nel BEEAE 24 Y FEs] A" 27 o
g 33 2t

,typeld

te mplateld [

218 3. ®okE HL7-CDA A7|o}
Fig. 3. Suggested HL7-CDA schema
3 HLT-CDA A 2§

HL7-CDA A4 Z52 2L PACS Al =918 E3te] A

% W2 DICOM #4 & wA18te] ARG A= A8
2 ovbra, fiAuie] dolEwlo]ad AEE &
HL7-CDA ¥E8 & o|&8to | L FA1& A8}
T 9ES Sk B YRR HE Y HEE T
A" ol g BHSAE T3 A A8 F4
of 428 4 A Bk FA Y BN AT ABES
AR, B2 NE AR 4 AU 5 B AR,
Wl 7oy 2 AR, ol T BEA ] FEIHH
g nhuesd o= Fol ARt EesA =
o] e A&l 2t duwES} Ao ASlHA A
o AA AT s AR s 2E 49 2 AAME §
2 2 A1E YERY gl ofr A= §lol #E 7Rk
HAEtA A= of Aok T ARE G A 2

L PEEREMEERE MPE B EEE R
o ) 6‘

g 2o 32

Date : 05.31. 2007

Predoctor: Chulsu, Kim

TestName: Chest PAAP)

Test Code: 88.92(IC0-9 CM Codd
DiagDoctor: Kyungsu Hong

Result: Normal. But other Tests are
needed

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

i.'!f’,';‘\ﬁu,aélllw,,--w./_'w.\(i@w*
a7 4. WA BE 24
Fig. 4. Radiology report
18 55 B Aol A Aehet Al AEE g Bepg-A]
2 Z5) o5 gdAs BF3 e Aot Ly F 7ol o
g Qa2 o)F ke Jldoli} #hale] 249 o 1 &
A7p ergold o dioje o] 2o Ao} sl G
AR E Fxste] Agdr) A 1 7P AFEHE
EAE doleuo]zd iz g5y A AT
71%38k3 Qlek. whob "l 2B ha A ks shs ¢
G Adste AL dulo|n, BaE An g gy
& B Y3t AT 2o E AR, unsiH
Solale QRS $AE B N R H2E JRE
24 Fe1e 4 glvh G B Ao A ol Gad G4y
Hdo] AAHoR T el ofm, FA o
<image> BTl AXAHHIS JHAH, U §
B oA E B tado] @
oM
<Patient> Hong Kil Dong </Patient>
Date> (5.31.2007</0ate> s
«amwuumemum =
<TastCode>88 S20C0-CM Codel/TestCooe>
<Ciaghocton Kyungsu Hongd/DiagDocton
Pesult> Hormal. But other Tests are 124810
reedet/Resuid
H7-COA DIk e 20

HOEOI - o
3% 5 HL7-CDA 7igt H=2M 44 2ty

Fig. 5. Creating process of radiology report based
HL7-CDA

501



A FH R FN N =EA A3 A3

=

4. 7EA

2 A7 A= HL7-CDA 719 A 84X 5
< TE37] 93 Y == 2000 A8 ¢} 1S 6.0& 7)uk
o2 AR I H o] 28 F¥3ta, XML 270t %
XSL #4118 A A3}7] $1 3 XML SPY 2008, t] o] B o]
22 SQL A E A3 e rrl, HL7-CDA A4 2%

< HF Y C++E o] &3t Mada .

HL7-CDA 7|5} ]85 F B Ff Al ~dlo] AA 2 53
ol HeA gRlgti, dE A 2gloz Ad 9 WS 9
A T E Aol A 9] gxle] DICOM 393 AERAE
2433, § B9 A& B3t d5S g9 ¢
‘;7144 HEAL/ FEEME FA 3 T DICOM

AL A5 5 P Aol 4F& & wjol) A=A 2
%%2317} RAR FTH Al2H9 do|E Ho| 2
A7 2 ol CDANY EES T3 CDAA2H A

Az

L=
=
Q7= WA

2
0,
J

A J&Eli L3 o) E AN

A
3 AEEA Y AR EA T HL7-CDA A4, XML
el g THEo] A4Eta

o2 Y Rt AE B el

Chest X-Ray, PA and LAT View
Indicatians for Frocedure
Suspected ung s
History
Ristary: 3org theoat.

Findings

Fising: s zat v oy 20 2006 an el 802007, s o the st shows 1 hinge o e gntrge
i the faesd o Both castanbreric

Saures of Measurement; Chast 54

Impressions

Impression: No rterva’ change of e sriarged feft niur

3% 6. HL7-CDA 7[H E52AM(A g2
Fig. 6. Radiology report based HL7-CDA
(A hospital)

502

71&4)| AH4-3L1 91E DICOM H-olol A AEA3 S
=3}t 3 DICOM #Y & A&std sxtgne] S
ol HEAE FAT FA ov] A A& T3 A%H
), o] 32 ThA] XML 27|vE 3 E}ldth 19
6& A tﬂ °J oﬂ }\1 Z] %5] DICOM ¥ o1£ %_3]] C:Ml-ﬂ EQ]—
H=ARE £2]3l9 HLT-CDA EM 2 &3t &

ME QEE}TH% 3 RAFE Feoly, 1% 7J+
Zo] WADO MM 28 B3 SR E FIL 3lE
o 44 9735 DICOM 944 B E &ld 4= Qi

Tt /715911752301 158080 weadu Ve quest Ly - WADDESGayI: 1 241 0:200098.9,1,6,901 422
PO SND S8

% 3

162000,263029 TaseriestD-1 2 3% 2100%

e L

J8 7. 25 HAHA HH)
Fig. 7. Radiology image((A hospital)

164,126,734 105DICOM-COA

Chest LAT Left
tadications for Procedure
Suspacted fung wms
Histary
History: Sore threar.
Findings.
vy dessibad pacity st the matal e g

upeniorly (diameter sbout 45men;
e S v ahian s o

Souree of MassuceInant: fest, 14 157

Impressions

furher evaluation with CT i recornmended 35 underiring

Impress.on: No aruta cardoauimansry grosess. Round density in efz superior nius,
mafigrancs is not exdidort

32| 8 HL7-CDA 7|8t BE2M(B He)
Fig. 8. Radiology report based HL7-CDA
(B hospital)



F)vhel 2= W gket o Th 2 Aol A A ¢t XML 9
B2 7389 HL7-CDA ¥4 & ¢ Beh-9-Ad 594
S 3 g=AnE FATo 2N 8| At A4
B ugA Ao Oish A4 A2 S 9T 5
AThE AE GRlst ATk weba B Ao A= g 9
F71H M EEY ol ZRago] glojk 4 3
e P T e T BEAFe] 237} bt QAR 7)uto] B A

AN AP+ a7

:Lo] Hoq }5 %7&3}

AdEAM ol vk 3 E o) gl 40 A A& HL7-CDA &

A g o) A7 FohE AL

g7 Huttt A E o2 gl A

F3p7} o] Fojxivkd £ A

AL F4IHA 7S AR

713 el A AAEE A2 Ao 2

A7t sgE|ojof & Aelth o5 AR AR 3

AE F g Bate] Fo7h 2

Slo] YAl A2 BA ARG e A5, T3t
8 9 EE AAB H) ol ARt IF 2 22 B¢ A

Fig. 9. Radiology image((B hospital) A7} @) B o) AR A Bxbe] Hn

o 52 & wolef it}

v.Z =
X2
e E7IEe THE N, 304 3AAE Hof
Y HAA SR g Mu2E PN E b 7dsta [1] Chang.Y.J, Lail.S, Cheng.PH, LaiFaipei, "Portable
ATk 3] WAL A= A 2E o 5an o AAY CDA for the exchange of clinical documents”, e-Health
ol 2/iH o AA%E Z] B RIS XA FH Networking, Application and Services, 2007 9th
0 53 2% A g 2oblA o5 FA HolHE ¢4, International Conference, pp.1-5, 2007.
A% R A= PACS Al B9 B8 72 28 [2] N. F. de Keizer and A. Abu-Hanna, "Understanding
Aol AL, of 7] M B Fr o) o] 4 terminological systems. II: Experience with conceptual
AR AR AEEA = 8 G4 1 g and formal representation of structure,” Methods Inf
#HEZRE TEste] AFEE o)5HY FHE FA Med, Vol.39, pp.22-29, 2000.
5o slo, Slg 7| Abe] FH FHA] o o) Wt [3] Phillipe Kruchten, “The Rational Unified Process: An
ol & 913 & AT = A5 a7 A 7t 2 87T Introduction”, Addison Wesley, ISBN 0-20-170710-1.
FEHAOE A4Y AEEAME BYsd dE8318 A [4] C.Larman, “Applying UML and Patterns”, 2nd Edition,
gatal, Txstd EAR BTN g7 H7 Prentice Hall PTR, ISBN-13-092569-1.
BEY TR M5 B HRTHF NS Aot [5] 294, A%, “aH4 JEAH ZTHE Y8
AT F 87 #e BEFA S B 5] 7 324 ) WISD| AA 2 F8,” =3 P HE 83 =
3 XML 27192 A oletg o™ DICOM HU & o] ~ ] A 129 3%, 20083 34,

503



NG A BB =84 A13E A3

[6] LBilykh, J.H.Jahnke, G.McCallum, M Price, “Using
the Clinical Document Architecture as open data
exchange format for interfacing EMRs with clinical
decision support systems,” The 19th IEEE Symposium
on Computer-Based Medical Systems, pp.855-860,
2006.

[7] JMFisk, PMutalik, et al, “Integrating query of
relational and textual data in clinical databases: a case
study,” J Am Med Inform Assoc, vol.10, no.1, pp.21 -
38, 2003.

[8] K.U.Heitmann, R.Schweiger, and J.Dudeck,
“Discharge and referral data exchange using global
standards,” International Journal of Medical Info.,
vol.70, no.1, pp. 195 - 203, 2003.

[9] RH.Dolin, L.Alschuler, CBeebe, et al., “The HL7
clinical document architecture,” Proc AMIA Symp,
Pp-552 - 569, 2001.

[10} J.M.Ferranti, R.C.Musser, K. Kawamoto, et al., “The
Clinical Document Architecture and the Continuity of
Care Record: A Critical Analysis,” Journal of the
American Medical Informatics Association, vol.13,
10.3, pp.245-252, May/Jun 2006.

[11] HB.Bludau, A Wolff, A.JHochlehnert, “Presenting
XML-based medical discharge letters according to
CDA,” Methods Info Med, vol.42, no.5, pp.552 - 555,
2003.

[12] HSKim, T.Tran, H.Cho, "A clinical document
architecture (CDA) to generate clinical documents
within a hospital information system for e-healthcare
services,” The Sixth IEEE International Conference on
Computer and Information Technology, pp.254-254,
2006.

504

T KEATH

Z 9 M (lk-Sung Cho)

2003.02 : S+= G stm oY
AL

2001.03 - 2007.02 : &8 o 8}

; Abol v} 73 2 A AL

2007.02 - %Zﬂ : -‘-f—)‘\_]_-]:}]ff_'l-ﬂ H]'O]—?—Zéiﬁﬂ—%ﬂ'ﬂ]-
HFARRA

A Eob: Y270, o] & X F(HLT, DICOM),

FAY A2 ¢ F AN 22 A4

A& =(Hyeog-Soong Kwon)

1995.08: 4o st oj sk
Tkl

1992.09 ~ 1996.03 : th7F 2}l &}
Zue

1996.03 ~ 2006.02 : ‘Lo stnl AW EAI 83} K

2002.02 ~ 2003.08 : W5 24, School of Electrical
Engineering & Computer Science, Oregon
State University(USA)

2006.03 ~ @A) : F¥oi oL vhe] © W) 2 3 53}
g

Aok A2A 0, o] 5 FF(HLT, DICOM),

o] & el u] el g



