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ABSTRACT

Recent research in the field of medical information systems has paid much attention to an ontology
based medical terminology system to support clinical study and effective information search, This study
aims to conduct research for further application or construction of ontology systems in Korea. This
research reviews the theory of concept modeling and ontology, and analyses 4 cases of conceptual
modeling of medical terminologies by ontology. The {findings of this study display these specific
characteristics in medical ontologies : (1) The standardization of terminology on MeSH. (2) The
conceptualization of terminology on UMLS. (1) and (2) are showed as unformal ontologies. (3) The
theory of ontology integration in ON9. (4) The reference model of medical knowledge with formalization
in GALEN, (3) ard (4) are showed as formal ontologies. The application and construction of ontology
should be differentiated according to the level of the proposed system, and then this analysis will provide
useful information for the researcher and developer of the system.
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3.1 MeSH(Medical Subject Heading)
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oA oJelgle] Ml e BAow wkE
AR Aaam NP ZERA
&3ital & 5 ok MeSHE| 7432 3<]o]
(Broader-than Term), @<]o](Narrower—
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2 olFolA] glom EF 2200009789 v
AHEE 7L I

Eﬂr "Hﬂ A ARE AlFdE A
7} oglgolo JxskEs Fal o] onA
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T Abasolo and Gomez 2000). ©] gojA]~
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Hxe| &9

Name £o]s] B4
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Fole] e @qsm wEes

Subheading oo
Ty

Position on the

polytree Folof fxjefx] Frsh 24

MeSH AlZ29 2491 Aol Ana-
tomy’, ‘Organisms’, ‘Diseases’, ‘Chemi-
cals and Drugs’, Psychiatry and Psy-
chology’ $} & dwtAQl 9gh4 jn]g 7}
7 8o1E 71 Foe FEo|E Adle] Azxf
Ao 9l mHh 55k on)E 7R st
fle) FRolx L o5 U9 &£
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o <21 2> 9 o= ‘Anatomy 9 [A] 7=
=2 s EEde dFE Hel Aot

Anatomy[A]

Fluids and Secretions [A12]
Body Fluids [A12.207]
Blood [A12.207.152]
TFetal Blood [A12.207.152.200]
Plasma [A12.207152.693]

Hemic and Immune Systems [A15]
Blood [Al5.145)
Blood Cells [A15.145.229]
Fetal Blood [A15.145.300]
Plasma [A15.145.693]

Embryonic Structures [Al6]
TFetus [A16.378]
Fetal Blood [A16.378.200]
Fetal Heart [A16.378.303]
Meconium [A16.378529]

Vernix Caseosa [A16.378.857]
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At dZ2H “Anatomy” [A]olA Fetal
BloodE ‘Blood’, ‘Blood Cells’, Tetus’9l
Al 5] A9lo] obf] B ow AviH I
ek et ofgk B84 vl AT
& A% =4 o2 24 Wo] w9
A o2 TN AP rjHoR Ragh 7
2-olt}. 714 ‘blood’+ ‘blood plasma’ 2}
‘fetal blood’ X579 HE Fejolu} ‘fetal
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3.2 UMLS(Unified Medical Language System)

UMLS= vl =3o)gdd S=Ae(NLM)
o4 eJghgole] FE et 1986 HH
e AlEReE JRd7|Eke] oJskgo] A 2Ho]
o} o] Alz=dle) e e AT 2 (Meta-
thesaurus), 974 (Semantic Network), 7
E7} AFA(Specialist lexicon) ¢ Al &7 A
Aazolt) o]fdt UMLS Y AAAarEd
—“'L]ﬂ oo} ok B A8t HH o thekst o
T AR AR Sl st
a, %01%2 sd¥ JhdS A8sto] AHga)
7] $18) whEolzl diqrRe] fﬂ"]ﬂ”ﬂ"]io]ﬂﬁ

UMLS 9] e 2ef2e Ao 7y
el sidele vhekst A, JHETke A
o gk oA ArE a1 gltk, o] Algle]
el R Ak sd 1,000,0000] 7R
o Zp=5 25} tlo|E|ujo| 2o} M7} A 2H
AREEAL Q) 2,800,0000] 719 AdolE 2
gratar QICHNLM 2004).  wlERA 4] 2ol 4]

L

=

= A 229 of3lE Afdow FEFToT
A oF7E A ddo] HH, S3E JIEES
Wd 282 (CUL Concept Unique Iden-
tifier) 2 7t} Jd Aldxps =43k s)do)

Ak g7} ge] FFekaL e go] AExt
(LUIs: Language Unique Identifier) & &
dgk T om AAgh Aoy, fof APpdat=
TUgE GojolAInt gol7t MEE ] vEhta
e TAE /H.E"‘éx} SULs: String Unique
Identifier) & 4 Alojtt. o7]A= 7idol
L ojme w}a} A= Azl (identifier)&
ShloE FUst o R AREEE e S0
Aol AdEo] 22 g o= Q1A H) .
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Concept (CUI)

Terms (LUIs)

Strings (SUIs)

C0004238
Atrial Fibrillation
(preferred)
Atrial Fibrillations
Auricular Fibrillation
Auricular Fibrillations

1.0004238
Atrial Fibrillation
(preferred)
Atrial Fibrillations

S0016668
Atrial Fibrillation
(preferred)

S0016669
Atrial Fibrillations

10004327
(synonym)
Auricular Fibrillation
Auricular Fibrillations

S0016899
Auricular Fibrillation
(preferred)

S0016900
(plural variant)
Auricular Fibrillations

(32! 3) SAKER 20i2l JHE &

(Seman-

o3t el = s
At Az Qe enlgdse 4
Feleol] YA A B9 oY 2

o
o
ot

>

tic Type) ¥} ¢|n]3#A( Semantic Relation) &

olFoA] HERr AR HE EES HA
Sk Bl o]k ofu|fd RS ddEal, ¢
n+8 Abololl= om|dAl7E Folt), ofn)fr
e AA WA(Entity) ¢+ AFZXEvent) 0%

ot
l

e
¢

wie, ol ASA A 89l el ad
& A3 2te) elplelgel Sake AdES

i
i

3} gt
oS Ak onIHAlE A5 B
(isA) ¢} vA%E #Al(associated with) 1l
ofnlFggte] dAAsks 7124 BAQ AF
A= ANA & AT o] ofn|E A 24
oty MAlE IAE &84 FAlphysically
related to), &7 @A (spatially related
), A7 A (temporally related to), 7|
2 A (functionally related to), 71
] conceptually related to)2] thsl 714
A Hghom FAHN. <ad 4% YAl
o] oJu|-f&e] £3h= ‘Organism’ o #AS =

LrL rL

7F iR AR
<™ 4> 94 919 v ‘Organism’
F} ‘Organism Attribute’ -2 H|AS W3
A8l 4F< property ofe] FAZE loH,
‘Organism’ 7 Biologic Function’& B|Al%
7164 AL L2l process of & A7}
21t} ‘Biologic Function' ‘Physiological
Function” & HRA2e] AA 7} Age]o] K
22Tt 7HAe BAE ARSI S
S 4= glom x}21Ql ‘Physiological Func-
£ t}A] ‘Organism Attribute’ 2F H]7
14 A= 7L5ﬂ* AL Holal gt}
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isa links Function rocess
----- #non isa relations

{32! 4> UMLS ofoj2t

UMLS o4 487 s §of 9
oRFs aolA] Ege T1Ee] §oi )
& ko b §(Velue) ol Wt ofd
FoetER gojAlage) /|2 dsele o
1} goi7t b Apdelek. whekd] UMLS &
saget BAl01E e g, e
oulel 3 foig Mm QAAORA
o1%] A2iolA] Fo1] Aelol eAgle]
A A 0% AR 78] 7Pzl (71
2001), TRFS BA2) FHS Aste] o

A9 84S ol ek SR o]

A e el i 344 Aelsh ¢t
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Al
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S 283 Fasta YA %] fol
Aok Aot Azt o A
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TR 2EEA BATHE e, o8 &
slo] Ql7dne] A4 AXI L ot
#5}72 ONIONS (ONtological Integra-
tion Of Naive Sources) 2| WHECZ 7Y
gk S 2EEA] §o] Alxgoln
ONIONS & muol 2E=A|o] 34
ek selsh WAA ofn| 2EEAARL Aol
& Algataat og Aol o] Wl ofa}
of e 2ERA Al AAHANeH
Heo] o vlolHE Fgeka A4 AR
& AFg §8 Alegs g AekCorcho,
Fernandez-Lopez, and Pérez 2000).
ON99| 2ERA ¢ WRE A8H 9
F2ERXE UMLS, SNOMED-III, CMN,
ICD10, GALEN 522507 o2 Ads
At Yty ZEEA EAH9] §olF A
2]9] 852 UMLS ¢ WERAAH2E 7|2R
9] A=gEe] A EAE B e 2ERA
] o3 S5HAT ] A= (1)
foldE Fgste] ZuQlel| Bt doxts

AR, (2) gofglzeeln BA Rz D

—_

oo olo

Ho

°)g A8k 7i s
EH7NE (4) HE]-22 A9
of deHES ~7|vislala 74
dHe 7%, 6) REEA ZAT 75, (6)
AFs T AlEY otk Steve, Gangemi,
and Pisanlli 1997).

ON9 7H o] a2 7|e=e] 7|9k
EE A3 9t 282X ol&s it
HE9| AFgloln] 2E2A= &5slot)
d(fillen) & A2l Zdshs ZHd 252
A(frame-ontology)$¢! Ontolingua©lx o
ZER AFshe xd 2ERA, 181 Ve
g9} AAFA 7] Loom TS B8 A4
"ok <T¥" 5> ZY LEEA 449 9
2, UMLSZHY Esst 9y ‘viral-
hepatitis type A’Z Ontolingua® AN7H
slo] ofd a4l Algto] Sle= AolE: 44T A
o]t}

<29 5> o4 (1)3H2) = ‘o-umls' = HH
H o|Zd|A 7N ‘viral-hepatitis-a7} hu -

man-liver-disease, finding, morphology

(in-theory ‘o-umls)
(define-class viral-hepatitis-a

morphology of liver as well as a finding”

“the disease of human liver causing a degenerative or necrotic alteration of hepatocytes; it is causd
by hepatitis virus A and is transmitted by fecal contaminated food or water. It can be viewed as a

axiom-def (and (subclass of viral-hepatitis-a human-liver-disease)
(subclass of viral-hepatitis-a finding)
(subclass of viral-hepatitis—a morphology)
(caused-by viral-hepatitis—a hepatitis-virus-a)
(involves viral-hepatitis—a degenerative-alteration-of-hepatocytes)
(involves viral-hepatitis—a necrotic-alteration-of-hepatocytes)
(transmitted-by viral-hepatitis—a fecal contaminated-food)
(transmitted-by viral-hepatitis—a fecal contaminated-water)))
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o] gojd LERA gl AHEH EE At
LERAE Xt

ON99| 2E2AE S@s= Yt &
Ao o|BEL ARlaElY, FARERA
(formal ontology) ©|%& A58 stratifica -
tion) ©]%, 7l sKIndividuation) ©] &, ¢ =}
(Actor)© % 21212 ( Epidemiological )o| &,

HERZE A (metaontology), 4% (domain)
ol 59 A o|Fgola 4 IEES X
3Hinclude in) o #AE 7FAaL &F o]&9
el EAHY (Gangemi, Pisanelli, and
Steve 1999). ©JAH ON9-2 o1& T35l
Aeloll A AsHA el dul 2ERAIES
Lqjsto], oJgt o] Al2glel] AAAle] EAjE
AQl efnjE JHOWﬂ i glr} sk 2EEA
Aol B55 ig, A "EEl 1 Ed
7} G2AQ WRo R 4‘64H.1_ U= Hpel 2ol
P2H9 ¥ 2EEA= AGH &0l AliE“

3.4 GALEN

GALEN(Generalized Architecture for
Languages Encyclopedias and Nomen-
clatures in Medicine) & 2o|8HEofollx] 2|3}
golo) tho] 882 §l8) LAz 8ol
AE e fEAele) Zedolt, X
Hgo) BAL £E2AE o)) A% e
ole] 2olq A elehilolelE Bk
o2 ojm A 0w Eursl o)shgolo] wdl

i Aol Hslal ANEE 5 3

mlo 4> =

= ofghgole] g ol utal & 4 9l
¥ GALENY] 2E24 7|&2 /g 243
¢lojol GRAIL(Galen Representation And
Integration Language) ¢)zh=  =A7RL3
Frolz o)folxlEdl GRAILS 23]
7IRke] TgeeR | AR dojolnk
GRAILE olgslo] o4 §of9 mards
Algak of 7|4 «]ﬂ H%ﬂ‘—é% ArHEE 5 3l
L5 Adele )= 1) AARA7|E | 2)
W QlEHo) 2, 3) & qiﬂ/\]iﬁ] 1) 4
2] A2, 6) 2]

Fg X]%A]Z:Eﬂ 5

o x| g]o]tt.

GALEN®] gJs}o) E5-alA] -84
o] RdS whso| Algslaizt _}b 7124
& on) EdojA Jide) Hi } Wafof
© 2 Aol o o7 EiEe] s &

8ol 7Fs#liof s Alojtl. GALENAA &=
191 B=e] 7 AnbAlQl A9laee] A &
F= ‘A= (thing)3 ‘AF=¢] 44 (properties)
olu], A}=(thing)ollA© ¥utsls12 (Gene-
81322 (General -

E

ﬂl

ﬂ_,

ralisedStructures), 9%
isedSubstances), 2Wa}3-4 KGeneralised a
Processes)] Al 7k f3 o5 ozt
of Al 7HA] WFo| X A= durAow 2
A2l 44d(Constructive Attribute)' 22 &
#7 is part of’, ‘has function’, ‘is con-
sequence of’ &9 oJug=9] 71ES o] &3}
of ME AdHn 20 54 55 vehie

(

O(

LM (properties) S T A A
(Modifier-Concepts) & g2} &4 (Mo~
difierAttributes)’ ¢! ‘hasShape’, ‘hasFre-

quency’, ‘hasLeft-RightSelector’ 2| ®H=
& olgslo] A2l AAIgE AAHHRogers
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Collection |

-l

and Rector 1999). <18 7> &GALEN ¢]
Core EE 939 Mds =28 ¢ 4o
2 7a B4 A 270 ) 548
Aehe A T ERE Belstt
GALEN o] “8ou"= 7l 55, th=o]
BE, FuRg BE9 A 74 EES S5
o] oot JIRES GRAIL(GALEN
Representation and Integration Lan-

guage)®= 7|&¥™ GRAILS Core(Con-

cept Reference)®EgelA 7gEY 7IHEY
44 2 IAE mdske o] 2EEA A=

500041 70 1000 A7 A5=e] #A7E A<
¥ Atk olgfgh a3 BAIE o] 8ato] &
BH= 712420 sl ¢,
‘fracture’, ‘bone’, ‘left’, ‘humerus’ %), 7F
U5o| Agly|ojor & EASE= B4
(oll, fractures can occur in bones’), &
3B AGE @, ‘fracture of the left
ones ) E TAECE o|AH GALEN oX+&
sitet, Aelsh Welel GollA 7 Falol

> [e)
EEIA LY

o
Rk

7> GALEN Core ZYle| Ae|ZE JHHSZH

¥ -“45*7HL35J+ «lﬂbﬁa%
W ol
g5 2
o3t
uls 2
7:5_]__
o %3

e A TS ol DEG o
3 dlofel A Felojs} $410] A wBE
o) Wil o3 Pelm v|Ee) mPAA
gof| i wige Z=RE HEd o) e
A} (Keizer, Abu-Hanna, and Zwetsloot—
Schonk 2000).

<I¥ 8> Core X Fracture(&

i

Fracture which <
hasLocation (AnatomicalNeck which
isDivisionOf Femur) Which
hasCause PostMenopausalChange)>

{32l 8> GRAILZ oloj=2del of

T5E|
HEE
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Ayel hast o fAle] en|EHEe] GRAIL
= EAE A dola, 7| o &
At QI E=yAos ERYI g As
H gt oleh o] A <1®l 9>9f 72
o] th& FTE ol 72 F Sirh
of uke} = st e A

E7E dE AR 2l i
S AbgAke] HA| wl o )
AMgsle] thEA §88 4 glon o
upe} 59 gk 42 9l

?_

a,

mlo
;94 to

o n& S
to wo =u

Fracture

Fracture which hasLocation LongBone.

Fracture which hasLocatior. (AnatomicalNeck Which isDivisionOf Femur),
Fracture which hasLocation Thigh,

Fracture which hasLocation Hip.

Lesion Which isCausedBy Osteoporosis,

Lesion Which isCeusedBy PostmencpausalChange.

{32! 9> GRALE =E#E 2|0|z2Ee| o

GALEN<2 Part-Whole2] &4 2e]a 4
I FE9 JElE Hud] FEete] w=gAo
2 AHE 222X PHolEY e S
3] Hojeth, Part-Whole #A= 9] 7
Wxdoel oA - Fask d3ks sl 3

Bl A 714 Wels melglo] ¥a ¢ A gk

g AA T
Aelstat Aol Ak 9 o34 dape) 13
of .= & &2 FtHHahn, Romacker, and
Schulz 1999). GALEN °llX:= Winston 3}
Odellell <3} 2% Part-Whole &A1) ¥
& A8t e, 1 FHE component
of, stuff of, portion of, area of, member
of, partner of, piece of & 77417} ¢lom™

O SHRE B7PA7F SR OAREHAL Qi
(Rogers and Rector 2000). < 29 10> &
GALENelA #8¥3 31+ Part-Whole ¢
Al el RdlEe] do|r}.

articular cartilage component-of
Knee joint component-of

Knee region component-of

thigh component-of lower extremity
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o|AY GALENS UE gojA|=HlEds
te27) 7 LERAHQ A T2 &
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