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T(primary tumor), N(regional lymph nodes), M(distant metastasis) 7}

23 AA 9 Ad-E& 1958d A AlA

i} 2o

3

3]l Union International Contre le Cancer(UICC)ol ¢

A 9
=2 2/ME QY. The American Joint Committee for Cancer Staging and

=]
S

19593 A HE A7), 19801 el AJICCE

KeN
-

End Results Reporting(AJC)
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o] AFto A AF&3F 9 e (stomach cancer)ol &3k A 63 AJCC H 7]

F W (definitions) th-3F 2o},

W A8 % 2% (Primary Tumor) — T classification

=z
(o
(i3
o\
oS
lo,
o

TX ; Primary tumor cannot be assessed
(9% 2g Aw7 21 ok 2)

TO ; No evidence of primary tumor
(R FFe) A7 Qe 2)

Tis ; Carcinoma in situ

G RS AEFA e 49 F N 9D

T3 ; Tumor penetrates serosa (visceral peritoneum) without

invasion of adjacent structures

Cgutel Aol Yot Fugvlel Ago] g )

_16_

=]
RS



3)

T4 ; Tumor invades adjacent structures

(FRA7l FEel d= )

ol g3z ol E 3 (Regional Lymph Nodes) — N classification

NX ; Regional lymph nodes(s) cannot be assessed

(39 B o] oJRF & 5 gl 2)

NO ; No regional lymph node metastasis

(@9 YA Aol7t 98)

N1 ; Metastasis in 1 to 6 regional lymph nodes

(Aol9 g Yol 57k 1-67491 25

N2 ; Metastasis in 7 to 15 regional lymph nodes

(Aold o gz A =71 7-15712 49)

N3 ; Metastasis in more than 15 regional lymph nodes

(o,

A

(dolgl 49 Pzl 57k 157 o] 42l 4-9)

Hol9] £ (Distant Metastasis) — M classification

MX ; Distant metastasis cannot be assessed

MO ; No distant metastasis

(A" 7F §l= %)

M1 ; Distant metastasis

(A" ]7F =)

_17_



3 4. The 6th AJCC TNM Stage Grouping(Stomach cancer)

Stage la T1 NO MO
T1 N1 MO

Stage Ib
T2a/b NO MO
T1 N2 MO
Stage Il T2a/b N1 MO
T3 NO MO
T2a/b N2 MO
Stage llla T3 N1 MO
T4 NO MO
Stage Illb T3 N2 MO
T4 N1-3 MO
Stage IV T1-3 N3 MO
Any T Any N M1

_18_




3. HAEDlo[H(Text Mining)

7). B xEntold A9

giEvto]d 2 HlFxsbe HAE JW ARoM FrlEY 83 o)
HS Zolll= ot HolErtoldo] BE iAo 231 HolH
oM A A& sty fa SAA, 7IASEH dadas 48 7Rl
b " aEnfold & BT E3tE HAE FA H
tH(Berson et al, 1999). Z#& ol wepa = g ~Ento]d S KDT(Knowledge
Discovery in Textual Database), =59 E w}lo]d(Document Mining) &2
2 587|% 3t} (Feldman et al, 1995).

giEvto]d 2 HolEutolyd W AR FE, FE A, Ao,

A= =

BA 9o 5o MES AFAAT, BrEvtol e & ge] By v
€l

=3

g~ Enlo]y o] o] &2 AFE ] 93] H|FxsE HAE 2] AR o
gk AFE o] BolakA] @tk slolth. HAE= Algto] ¢17] $13) 2hof
A7) vl Aol A Ayt dastrh AFHA G2 Adofo] AA A
2o gk b gk Aol dA V| w o] {8 BNt HE ¢4 Ve
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Y. TNM (definitions) (rule modification)

ATk =Rl AR

Lo
2
»

AAQ FFE2 A2 wo]~(knowledge base)
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=
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Do 2R Az Tz

»| Classification . Perform
[ Applicaton Action

Incoming
documents

Matched
documents

Compares
against rules

Oracle
Text

1% 7. Structure of a Classification Application

o] A|2"le] FZxE= 29 73 o] AW E(content)E 7|HFO R FA 9]

],

£ 2E™-(stream)S EF

o
rir

FEAEF ofZg] A o] A (application)
|Hoez% dHx Atk Oracle

oz olud dEA ML THT &

o7 Ar AA L= dHH o2
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(Hep& 99483t wM7F =5 wf 4] MATCHES A4bA7E 7 A

2) & =57 Al A &7

riet

o] Alz=Hlo] s 32 HEIYF PCE Windows 2000 7]%kef|A] 7Y
vl o A4 AbgolE= Windows 98, Windows 2000, Windows XPol|
A ARl Al ek (1T

AREAE QIEIHo] 25 9% §8& X2 /U EFE Delphi 6.00] A
gHon, FE&Z2HI AHIEE ProxC Av|22 AZdsiglth.  dlo
ElHo] 2= Oracle 9i2 A}83t49tl.  Oracled] 3" Ax '@~ 7
714291 Oracle Text® ¥F SQLE A&3dte] Qe}F do|gu|o]~, 3
=R (web) ol AdE H2ES FME Ad9d(indexing), H4 R 24
gk 4= 9lth. Oracle Texti Oracle 9i Standard ¥ Enterprize Editions

EES BRI

3) 72 7)Yk FE(rule based reasoning)

FE(reasoning)> W] il Ql= APAF FH O RRE AR AMES
Zg3te] e AozM HEIF Alxdo] 7]Eo] A ~HI PHEE EX
9| sholth. FH7uE Alz=Ele A4S IF 20 AND £ THEN 2

©o 3 dHE 2dET

_45_



o] Al=H”lo] AlgH FE Z A (logic)e S&XZ13Sl Delphi 6.0&

o] &3l JEEHA=H o] ZH2 A3 100% "3 (matching)E 74 -5-°l

49 4% IF THEN ELSE %% AMg3ste]l #/F3kalth. TNM Stage
GroupingS Z 21 @A A Matrix® A8 a, E5F TNMS Matrix
of FOR #¥ IF #& ©]83te] Hlu
ST

o
o

TNM Stage GroupingS F&

=
o]th(Salton et al, 1983). AAEL A A FAo st A=A &

wA e vEe yehla, JgE2 A A S Y A" A3 E

A AASAENE vehia, AREe AAE BAS FA AR

A3k BAVF duht Eekdel 9lEvke dehdnh o a9 8L A7)
BA A%e A4 oot A3 ool mheh TG Aot
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I8 A AEE fE dem HojHolX = Tof(F 1277H)
cancer lentigo maligna ependymoma
%carcino% blue nevus %astrocytoma%

) desmoplastic small round cell )
malignant gemistoocytoma
tumor
o primitive
CIS Histiocytoma
neuroectodermal tumor
CIN 1 Bednar CPNET
%epithelio% GIST medulloepithelioma
%sarco% Ectomesenchymoma neuroepithelioma
mesothelioma endolymphatic stromal myosis ganglioepithelioma
) ) atypical
VIN Il endometrial stromatosis ) )
teratoid/rhabdoid tumor
PIN 111 stromal endometriosis %neurocytoma
) . olfactory neurogenic
erythroplasia stromal myosis
tumor
) olfactory
germ cell mesodermal mixed tumor ] ]
neuroepithelioma
mullerian Wilms meningioma
Bowen Mephroma MPNST
hodgikin Synovioma schwannoma
lymphoma Dysgerminoma burkitt's
%leuke % Seminoma BALT%
schminke Spermatocytoma letterer
rodent Germinoma reticuloendotheliosis
pinkus yolk sac tumor plasmacyto%

pilomatrixoma

endodermal sinus tumor

%myelo%

linitus plastica

polyvesicular vitelline tumor

follicular dendric cell
tumor

klatskin Polyembryoma immunoproliferative
hepatoma immature teratoma waldenstrom
HCC embryonal teratoma heavy chain
dermoid cyst with secondary )
merkel franklin
tumor
) ) ) . immunoproliferative small
grawitz Chorioepithelioma . )
intestine
hypernephroma trophoblastic tumor ALL
langerhans Mesonephroma AML
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nonencapsulated

intravascular bronchial

. CML
sclerosing alveolar tumor
pseudomyxoma Chondroma CLL
DCIS Ewing erythroleukemia
paget's adamantinoma di guglielmo
adenoacanthoma Mixed pineal tumor chronic erythremia
thymoma PNET polycythemia vera
SETTLE PPNET thrombocythemia
CASTLE Pineal parenchymal tumor %eosinophilic
MALT % transitional pineal tumor refractory anemia
thecoma neuroectodermal tumor RAEB
%blastoma Askin RAEBT
sertoli chordoma MDS
melano% %glio%
anaplastic oligoastrocytoma

“u; AT GUAE A90s] AR 99 4 Bt £AEE T & J=% A4
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2. AJCC TNM A e|2(definitions) 7H=(modification)E& E&t

Mze 78 =

A4 Ane 9 Lavh o 29l Weln w5 ARdd AR 7
alol A4 QAelA AFEEIL U= TNM 4ol B8 ofdl w57} 2ol /2

(modification) 3} <3 t}.

¥ 9. AJCC TNM HEFwWolA] T1 3Eo] 3t rule modification

gjoﬁé T1 | » Tumor invades lamina propria or submucosa
ik

olgge; | 7 | > Confined to mucosa(lamina propria) or (muscularis mucosa)

Ho|= > Extension to submucosa
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¥ 10. AJCC TNM #FHo|A T2 3o 33+ rule modification

gjoﬁé T2a | » Tumor invades muscularis propria

-

> Invasion to proper muscle
> Extension to proper muscle

i
ooz
HO 1o

T2a

Ao | T2b | > Tumor invades subserosa

-

> Invasion to subserosa
> Extension to subserosa

OlA}O
S | T2b

(=]

=5

11. AJCC TNM EFH A T3 34 #3+ rule modification

AJCC T » Tumor penetrates serosa (visceral peritoneum) without
x| ) . ;
S=he invasion of adjacent structures

-

a0 | T3 > Penetration of serosa
= > Extension to serosa
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¥ 12. AJCC TNM #FHo|A T4 3o 313+ rule modification

gjoﬁé T4 | » Tumor invades adjacent structures

-

> Involvement of adjacent structures
> Extension to adjacent structures

Ol A}O
299 | T4

» The adjacent structures of the stomach include the spleen,
transverse colon, liver, diaphragm, pancreas, abdominal wall,
adrenal gland, kidney, small intestine, and retroperitoneum.

¥ 13. AJCC TNM EFHo|A NO &5 33t rule modification

gjg(f% NO | > No regional lymph node metastasis

-

NO | > No metastasis [ymph node

0219
o Oz
MO 1o

¥ 14. AJCC TNM EFwWolA N1 &&of 33l rule modification

gjoﬁé N1 | » Metastasis in T to 6 regional lymph nodes

-
orael | N > Metastasis to 1/2/3/4/5/6 or one/two/three/fout/five/six
ZolR lymph node
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¥ 15. AJCC TNM EFHo|A N2 o] #3} rule modification

AJCC

gom | N2
olt0)
dopm | N2
3t
AJCC
oz | N3
ool | N3
gojz
A A

» Metastasis in 7 to 15 regional lymph nodes

-

> Metastasis to 7/8/9/10/11/12/13/14/15 or seven/eight/
nine/ten lvymph node

16. AJCC TNM EFHoA] N3 &% &3t rule modification

> Metastasis in more than 15 regional lymph nodes

-

» Metastasis to 16/17/18/19/20/21/22/23/24/25/26/27/28...

ol += TO 3&<2l No evidence of primary tumors 72

= wFe®EA AJICC TNM £7FHS Id= Abgshs Zlo=

B3} N2 FEeIME ofehulo} 54 Wrloheh ol

2ol AbgSaL itk EE T4 BB} N3 FEe ougor

Av P FRE AL Tha Rt HES B 5
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28 4 EFE AT Ay gAEAA LA AF2 6th AJCC TNM
stage system¥} AA] Ao A AFESF ¢9l= TNM stage ZolF& W],
wAste] AlmE FHE =E3 § "2xEnteold Y[s &7 Oracle
Texto] 7I191= AA, & A, g v & o]&ste] TNM FHH=E

13 Alo A Matrix®= A 9

[
i

xS BHF38lal, TNM Stage Grouping<
o =]
Groupings FE3F3ith.  ofgl 2d 9% o] A=qle HAZS] s5%

HojFEr)

LA

g TNME Matrixe]l FOR &3} IF &< ©]&3le] TNM Stage

ol
M
E

il
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2urEel II
S1A

02

02

AJCCTNM Y MRS AR w
Stage System
Sx = 9i Oracle Text
IHE! DK
- Rule based
At M= classification
v v
A S= N 25} M ==}
|
A 4
Stage Grouping
v
Y EIEH S
Cancer Staging System
a9 9. A~ 5EE

_57_



U, A2’ T4

Hr
2

i
—

X
B

ofapd, WEl AL SEFEE AJCC TNM stage®] T

E
S

KeN
=

TNM stage grouping =71

o A TNM stage grouping= FE3||] o]

= 2

e

ol

Tor
o)
o)
o)
Hr
e

o

mo

e

- o
o 1o

A28 TR 7]

_58_



D Al=g) Hel shd

=S

EEENETE « 28 ¢ 20 [[2004-07-06 =] ~ [2004-07-10 =

Ho[Date [ [EEEr] I

BB | BE |

Primary Tumor (T}

LT Primary tumor cannot be assessed
LT Mo evidence of primary tumor

LTis Carcinowa in situ intraepithelial tu
Ln Tumar invades lamina propria or submu
LT2  Tumor invades muscularis propria or e
LT2a  Tumor invades wuscularis propria

T =] [2004--05 ] ~ [Z004-0-10~] & 0 2 73 | gei2E2 | BE |
\

No|[Date [1o [EEEr] ]

LT2h  Tumor invades subserosa

LT3  Tumor penetrates serosa (visceral peri
LT2a  Tuwor invades adjacent structures

E Hx=  Regional Lymph Nodes (N}
LM Regional Iymph nodes camnot be assess
LMD Mo regional Iyweh node metastasis

] z3l | 2

T
=
£

W0 ] [2004-07-05 <] ~ [2008-07-10 = 2=E2 | FE |

No|[Date (1o [mr=am e |

LNl Metastasis in 1 to B reglonal lynph Wl =] |2004-07-06 =] - [200407-10 =] = 0 A EENIEEEERE
L N2 Metastasis in 7 to 15 regional lymph ni|| Ko |Date |\|] |Irg==~n SorAH |

L N3 Metastasis in more than 15 regional |
E WZHS  Distant Wetastasis (W)
LMD Distant metastasis cannot be assessed

2004-07-05 | ~ [2004-07-10 ] = 0 A Za | Sel+E® | B |

| [ [E=2 SRS |

LMl Mo distant metastasis
L M2  Distant metastasis

% 10, Al=g Al gk
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7 caser excel }AE E"o] 7t5elth. ofgf 18 11& T2 & o

3 =35 Ay spdoln

Primary Tumor (T}

LT%  Primary tumor cannat be assessed ‘ch_—,q |
FHoaT *

LT0 Mo evidence of primary tunor 20040707 (293059)

L Tis Carcinoma in situ; intraepithelial tu 20040707 (293059)

LTI Tumor invades lamina propria or submu 20040707 3 (295059)
20040707 15129 (202209 (235059)

LT2  Tumor invades muscularis propria or s
20040707 15129 (202209 (298059)

LT2a  Tumor invades muscularis propria

LTob T I nvadh b 20040707 15129 (202209 (298059)

Uely DIRAEE.ES) ENaEEeER 20040707 16088 (202209 (238059)
LT3 Tumor penetrates serosa (visceral peri 20040707 15088 (202209 (299059)
L.T4  Tumor invades adjacent structures 20040707 15085 (202209 (798053)

B N3t5  Regional Lymph Hodes (H) 20040707 11716 (202209 (394248)
20040707 11716 (202209 (394248)
20040707 1716 (202209 (394248)
Lw Metastasis in 1 to 6 regional lymph n ggg:gggg Hggg Egggggg Egggg::;
N2 Metastasis in 7 to 15 regional lymph 20040708 1130 (202204 (296011}
LN3  Metastasis in more than 15 regional | 20040708 15176 (202209 (296011)
B W2tS  Distant Metastasis (M) 20040706 15176 [20ee0s (296011)

LMD Distant metastasis cannot be assessed 200401705 15176 (202209 (298011} -
gE011

LMl Ho distant metastasis
= Se1AHE | EXCEL
L.M2  Distant metastasis =

LWt Regional Iywph nodes cannot be assess
LMD Mo regional Iymph node metastasis

Sci&EHE | EXCEL

S | EXCEL
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3) TNM stage grouping =¥ 27 34

TNM stage grouping= 3% 4%} o] TNM &5 2o tfsh %3
(mix) 2.2 o|FHA|=d ddA= 71 HEstA ko] o dHE AT

o AFEE = Aoz ZF & gt PH(matrix)e] 27 H= caseE:

2318 4 k. oFg ¥ 12% stage grouping [A°] tis] =3|E 3

gk shdoltt,

=13 x|
-1ol x|

T SA | [2008-07-06 =] - [2004-07-T0 = =35 | S22HT | BCA

~| [2004-07-5 ~| ~ [2004-07-10 =] & 212 3 | BAAEE | EXOEL
H z

S1AHE | EXCEL

Primary Tumor (T)
LT{  Primary tumor cannot be assessed

LT0 Mo evidence of primary tumor

L Tis Carcinoma In situ; intraepithelial tu
LTl Tumor invades lamina propria or submu
L T2  Tumor invades muscularis propria or s
L.T2a  Tumor invades muscularis propria

SciAHE | EXCEL

Z5| | S2AHY | EXEL |

: ;m \DDMJ‘ | B

20040705 12209 202209

LT2h  Tumor invades subserosa 004705 EZDE; E2D22D9§
LT3 Tumor penetrates serosa (visceral peri 20040705 12209) (202209)

L T4 Tumor invades adjacent structures 20040705 12209) (238059

B H&tE  Regional Lymph Hodes (H) 20040705 15089 (202209) (298059
LNt PRegional lymph nodes cannot be assess 20040705 15058 (202203) (238058)
LN Mo regional Iymph node metastasis 20040705 15059 (202208) (298059)
Lwm Metastasis in 1 to 6 regional Iymph n 2004070 15089 (202205) (295058)
20040705 15059 (202209 (298059

L N2 Metastasis in 7 to 15 regional |ymph 20040705 16053, (202208) {29059

L N3  Metastasis in nore than 15 resional | 20040705 15089 (202209) (298059)

B WS Distant Metastasis (M) 20040705 15069 (202209) (258053)
LMD Distant metastasis cannot be assessed 20040705 15058 (2022013} (238053)
LH [ dlstone mEiesnsle 20040705 12538 (202209) (286011)
Lz Distart wetastasis 20040705 12938 (202209) (296011}
20040705 12938 (202209) (296011}

20040705 15054 (202209 (394248)

20040705 15054 (202209) (334248)
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4) 1749 <j¥hge] B A9 g

(2

o2 1 AIE FE(reasoning)d F J=F AT

_ir
492 4= IF THEN ELSE +#& A}g3sle] /st ofdl 2% 13
H

g B FolA 175 A

)
o
ac)
i)
o,
i)

=10l x|

Clinical Decision Support EE THM Grouping Def ines I AL Close I
3942437 -
étomach, subtotal gastrectoms: '—J

Early gastric carcinoma. twpe I+llc . .
WHO twpe: Tubular adenocarcinoma (moderatelwy differentiated)

Tumor location: lower 153, greater curvature

1.

2. Tumor size: 5.5x3.5 cm

3. Depth of invasion: extension to submucosa (3/3) and pushing extension to
submucosal border of inner proper muscle lawer

d. Resection margin: distal (negative 2 cm). proximal (negatiwe 9 Cm%

5. Lvmph node metastasis: ?etastaﬁég to thre%f?g uf 53 regional |wmph nodes

LMBa™ 08: TLHI11" 041:  "LM1Za™ 0740

6. Lauren twpe: intestinal

7. Carcinoma—stroma relationship: scirrhous

3. Lvmphovascular invasion: wes

? Meural inyvasion: no

1

0. THM stagina: pTIMI, AJCC stage |B
1. Japanese surgical staging: SOWIPOHO. Japanese stage |

THM Grouping

T| |N| |M| | = 2  PReasoning

a7 13, 109 Qe Baa] A" hd
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5) TNM stage FZ(reasoning) A3 Ay 3hA

e Baux FolA 171E A8 3 & Reasoning buttons click &
H 22 24 (logic)dl 98 AEE] 100% "I EHE= TNM A& (rule)el
gajxt 2 AaE FE2T £ Ak o7 AFEE FE 24 (logic)<

Sg&x2 2% Delphi 6.05 o]&3le] /st oty ¥ 14%=

=lol =]

Clinical Decision Support EE THM Grouping Def ines I ] Close I
3942487 -
étomach, subtotal gastrectomy: ‘—J

Early gastric carcinoma. twpe I+llc .
WHO twpe: Tubular adenocarcinoma (moderately differentiated)

1. Tumor location: lower 173, greater curvature

2. Tumor size! 5.5x3.5 cm . . .
3. Depth of invasion: extension to submucosa (5/3) and pushing extension to
. . . submycosal border of inner proper muscle_laver
4. Resection marain: distal (negative 2 cm), proximal (negative 9 cm
5. Lvmph node metastasis: metastasis to three ot of 53 regional lwvmph nodes
(LMS: 07200 LHa: 3417:  "LH7. 970 0053
LM8a™ 0s8; LH11™ 0413 LH1Z2a™ 0547
E. Lauren tvpe: intestinal
V. Carcinoma—stroma relationship: scirrhous
g. Lvmphowvascular invasion: wes
9. MNeural inwvasion: no
10, THM staging: pTIMI, AJCC stage IB
11. Japanese surgical staging: SOMIPOHO, Japanese stage |

THM Grouping

T(T1|N [Nl |M[M0| = IB ? Peasoning

19 14. TNM stage F(reasoning) 23 23} 34
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6) TNM stage 5% Z 3} A (definiens) 3}4

AA datel A TNM stage groupings ¢ EFHE UTFEHA A o5 of
A Q7] wtel WEld #moel ¢F #d HATLoES o FFEE TNM
stage groupings @7I8loFrE &= BEHFIe] vl ol ¥ 15 FEH

TNM stage grouping®l] gt A (definiens)= Z3| 3t

4
(i
)
2
o
o

=10l x|
EI _iﬁvﬁlose |

Clinical Decision Support

394248) -
gtomach, subtotal gastrectomy: =
Barly gastric carcinoma, tvpe |+llc
WHD tvpe: Tubular adenocarcinoms (moderately differentiated)
1. Tumor location: lower 173, greater curvature NEE HER
2. Tumor size: 5.5x3.5 cm O W0
3. Depth of irvasion: extension to submucosa (3/3) and pushing extension to
submucosal border of inner proper muscle laver ! WO
4. Resection margin: distal (negative 2 cm), proximal (negative 9 cm%
5. Lymph node metastasis: mefastasis to three ot of 53 regional Ivmph nodes
' ;o LHd: 3417 "LN79T: HO MO
"LW3a" 0/8: CLNI1T 041 "LNT12a" 0/4)
6. Lauren type: intestinal N2 MO
7. Carcinoma-stroma relationship: scirrhous
8. Lymphovascular invasion: wes N1 MO
9. Meural invasion: no
10, THM staging: pTINI, AJCC stage B HO MO
1. Japanese surgical staging: SONIPOHD, Japanese stage |
N2 MO
N1 MO
NO MO
NE MO
H1-3 MO
N3 MO
|
THM Grouping
? Peasoning
T[T] N [NT]m[Mo] =

718 15. TNM stage & A3} A9 (definiens) 3}H
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o ] AA] 2004
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79 1958 79 3197bA] W] 9ol A

)

W = A¥el7 A7 AJCC TNM

o}

13 A2 wlaste] ¥ o187 3

T
)l
eE
T
P

2zt T1 (76.9%), T2 (89.1%), T3

48t 5ol

A=

o

o

3}

T

be o

23

ool 4] ghols} tho] Afole] &

& 8-AH(el; carcinomatous)®} F-AF 2 FHFo}(o; sub, no, not) g FA

]

il 7= Aot

3

= N

g o]

T
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o

g

e

}

)AO

°] 90% o]

A3 6971

3t

&

Z(reasoning)A] ~Elel] A
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=5

17. &5 A7 A3 TNM 2738 case 7564 &4

Gt AP ERE |
NM aHE AA case (7564)
T =
3.
g T3 7
=
Al 7573
NO 34
N N1 22
3 N2 19
= N3 0
Al 7574
18 FEHE Az Ud 3E
Gt A4 | 7ER A=del o8| BRelA o
E5F3F case B &9 case case
T T1 13 10 (76.9%) 3 (23.1%)
3} T2 55 49 (89.1%) 6 (10.9%)
= T3 7 7 (100%) 0 (0%)
NO 34 31 (91.2%) 3 (8.8%)
1_\1 N1 22 22 (100%) 0 (0%)
°.
- | N2 19 19 (100%) 0 (0%
N3 0 0 (100%) 0 (0%)
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AFE] WL G5 RFOR Aste] A% B4 Fol FFFHA
om F78m Ak ole@ WA FAES G, olnA, eve, Y

o B3 e wenite] AAER FAREY AFAA T Be 24
o B E dolHES TRA G ATYs] RS 44 %, of
2]

g HE So] gaEntoly V)4 EYo R 23 "AE ©olEld O
& 7HAE 18] Al ekl om A i (Sebastiani, 2002), A 2 8
(Zamir et al, 1998), i-A1ZF A& #A F=E(Bollacker et al, 1998) 52| Al
ool 1 dedde] diFEHA dth. A= HaEnte]de] Fa

<8 Holol Fyel A EBF EAES &2Eta, TF54 ss(active

learning)¢] Al 57 TAo] @A gHH o R &8&H 5 A=AE LS

e
M
>,
Ll
2L
oft
M
i
ol
ol
=
oL
N
p
@)

o
[©)

0Q

@]

3.
N

oY)

g
o

2
ot
o
il
>
i
=)
a2
o
l
oY,
1z

MeE Zastel Ao BEHS ¥Y 5 e Pel disl A7E AR n
QTHT A3l 2002). EF EAE dolHE HaEvtodoR

o AYslyl dlojge = WMslal, ol dolEwloldor Hzlsle] I

_67_



93k HaEvnfolda} dlojEnto]d o] 9 AlaEE JEE vk vk(H &4
%, 2003).

AR /1% B aEvleld #A Aol AHE FeH SHel AT 3
T SutEY AAl s iokel AR A A FI] HEMR)S PACS 9
w9o® ols) ARy e tAd dole s} HHHa Qo w Bysta ¢

o7 %] Fofd w7 o))
i AR T F) AFRFE ¢ PRES] AHws A4 A28 o)

S Aol A ElaErtold i 7148 gheke] 2@ vt k.

ol

oA # Ao 71 F(EMR) HlolHE AAH oz & EiefFe ALk o5
A A A A A LS 918 7|Hko] "ohar Ay zbeit). HESk o g toke] AET) Al
2H(expert system)= 9&F A AHG X YA 2"l (clinical decision

support system)o| &t FE27]% st=t o] I} AHm A oA = 2

S A 5ol #e B2 JALAA S slof sk o]ef g At AA HA A A
FE7F A4 5 Ao A d8E 5 7] Wielt,
b o] Aol = dAFH o7 oF BF(cancer staging) 7} $AFS] A &

W3 o35 A= 2% Q4o E B8t AA| oAM= 5
sloke ]y 2] case’} UHF B, o 7HA] 3 (rule) 52 478k =
&

5 Wl wEolel oaage olele Zeketel i ) ER(rule



based classification)& &3 E&% ¢ #7 A28 RS AF2= AA}
RTH= Aol o] e 7} gt

o] Al~gle] B o R = AA, SR FoFY] B HolHEo] ZE3HA &
< H2E folH & Ao qlo] A4 F=e AL e 719E A,
2 AAabatel ofg 4 deolE Sl U
Vel skalth. =4, R s foko] wdpA A A AS AA A HETt
7} AFEEHE Al 2E A Ao 2 7] Z(modification) 33 TE. A6 AJCC TNM
g o] (definitions)> &g T FEHEZ MEo] oA A rdelA

A G TNM AolBor 7% A4 A 49 A8e das

E dloJEfo] ek A B EFE

A4 Ashe 9A Fach wAAH AN BAHOR AR} AHgEE

A

.

8% A4 F= Wyl E 5 vk A, Bl 3

1:1
.
I 2B(CDSS)l Hadh A4s 5 2 L7353
1

a
Lo,
.
2
Lo,

>
>
i)
ol
X

o

;

o BEFE A% CDSS BE 2 Aw7hA sl A g Ao

of Ao AFAH L vt Aok A, gaEvtold #d VE AT
T2 AAFH A SHN Hstel E8of(stopword) AlA, SEH
(stemming), o1 &£2] & Fe4 24 AAHS 73 vk o] A= A 3
g FAERY. 24, 9iEvtold Vedd =R QehEAR] Oracle
Text= BT dia & dE 7P AL JIARE g AEnfold 7| o= A
1 7s gl tig AdARl Aurt FSsi AA, R tH S iE

sk 9ol A 2 <) Weln BE o)) A ol Fasely) wiol AT A}

_69_



s

s

Al

<

A= DA F7]1 = (EMR) Hl o8 =

ol A Ab-8-%] 3L

2]

ey A

vhgstel o1 o

el
=

1:111_

tol
¥l A4 A% &L AR AT

H(template)3hd %= o|F X A

0
TH

el

3z

H =

€l

o
o o] BlxEmnloly 7]&2 A 27 o]

P
T

12}
h

s

aglo] F2& dAitAtel ¢

)
=

TK
=
h\!
)
<]

(rule based

9] 7} Z(rule modification)

=]

18 Al Tt

oly e} ICD(nternational

classification)

o

Classification of Diseases)el 9

_70_



o] A& ¢ A A= AN oAFE AAst=l =80l H= TNM
oF ¥F(cancer staging)g® E&H o= A a7 A& A4 o &7 A
Aok ml= AJCC oF &7 AACte] ApolHS vlug = M= 1S N
Z(modification)llon B ~Emnto]d o] g 7Y
based classification)Z ©]&3te] TNM ddEE =z o IFAZ E7Fdle] ¢
Ao R &g Thes A A AARA A 2H BE S ATt

o] Ajx®l REFL AMEX el A F 7 oF 1,200 11| TF

WA 20043 7Y 5UAA 7TE 10€7HA 6L7F IFEEHA 9

A AT YL (text)S BEA 9} SotrAdow R 1695719 B A (E~

sttt w3 B AES 98 By =97 A4 TNM staging S
= 314del "M E4 = AAsEll casert U Ao B A5 o

wol 1ol 2004 79 1dolA 7Y 30474 Y FAE g Yy

[e]

=07} A TNM stagings dl% 7544 tala] =7F 248 A sk}
o] A|xHle] 5

g glom A&l Qg H o] A ¢

6.00] ARG, SE&ZRIFI AWIEE ProxC AH|az AZs3iH

it

S #HEAdF PCE Windows 2000 7]HFel A 7}

ot

=8 2233 /=% Delphi

glo]El o] 2= Oracle 9iS AF23191o™ Oracled] 38 daA €2E

A7)l Oracle Text ¥+ SQLE AF&3ste] Qe}& dlo|y o], 1}



22

)

d B W(web) el AFH HAES A5 <
=A% 5 Slrh

of Azglel A WS A BFE INM $EuUE 4SS T

i
o,
=
o]
(@R
@)
.
o)
0Q
~

=d T & deiXes AeEe] 27z T1 (76.9%), T2 (89.1%), T3
(100%)9] A¥= AL,

N
3 Qg ot N 3B o iHel £4 AFE EANs] uR

di
flo
o
Lo
i
o
t
38
5

=
Alskar, 29 7l Z(rule modification)E& &3 72 719 EF(rule based
classification) W2lo] &% ¢ HF(cancer staging) ¥vtolUe} Ao &

)2 F(CD ; International Classification of Diseases)el] ¢t 2 2 F

_72_



s
il
B

K

) 2~ Evo] o] A

<.

73 A

3} uhAlebe] =5, 2004

;O#l
Ho

iy
W

)

vy
o}

Ao Eo% 24 BFHEE

HQls.

sk} A ALe9] =8 2003

BlE

e

@
ol
o

E

A oA}

9 =1, 2004

31

A} ek

b2 7o) o

9

J

A
~

W87

§l_

gl o] E 9] o]
°ol&

3

=
=

3} AAFSEY] =, 2002
o g 9

).

kel
o]

59 9

H X~ E U]»O]

_]v—‘_A
XSRS =1, 2002
Al %, Latent Semantic Analysis

T4 3.

9] =F 2000

Apet

S|
ax

o
iy

d

3}
S

7

]

o] %

g

A

k]

o] 4o, A3}, Unified Medical Language System 713

5

,_&H
o
Tor

=

o

S

s

il

21913}

H
10(3): 295-302

N

=, o], A, GEEvtold Vas ©]

;OL

~H

o Enjo] g3} Hlolgrto] o]

T

R8s

29 272 9
_73_

|

Ry

]

E

4

Zal

]

, HloJEfHl o] 2~ A= 2002; 18(3): 33-47

=3
H
PPN
é’];];ll—o -OJ

%



o) 2] 1} 8F3] T=32] 2002; 13(3): 33-46

g A, gk ?
e, A, Aad. JAEA APA =S 98 dAe] T 7] 5] 73
%, M3t 84 1838 %] 2003; 9(3HgHE1): S65-S68
agF, AAA. FARYE Y AAsEAETg e g o2 9 7, AR
P AT 2002; 33(2): 19-32
ARl H-g Hof Aakel] et A, FR IS

A7), ¢9d, == 5. & &

3% 1996; 13(1): 173-185

olF=, ol7]%, Y3k R HMNA T2

wyhz]sbs] #] 1995; 12(1): 87-97
H &34, Full-text A& AYst= slo|Hu|t]o] A| <8 7)ate] 33+ o
94 TA 3k AFHA|, AA e, 1995

AEE. AN Aol el 2 ol 3 B4 AERR} A

& A ek, 1998

dlelEjrfold o] &gl Bt 7=z

=)

o
Wl 2g L

i

e ESR PN RN

2004
el 715 P R 5 o) 23} A, 2002
P olm Ars} . g els), 1997

Patrice Degoulet 5. ¢4

Q.2+ WA, Oracle Text, 2001

I. KDT-Knowledge Discovery in Texts, In

Feldman R, Dagan
Proceedings of the 1st International Conference on Knowledge
Discovery(KDD-95), 1995

Clifton C, Steinheiser R. Data Mining on Text. Computer Software and

_74_



Applications Conference, 1998

SS Weng, CK Liu. Using text classification and multiple concepts to
answer e-mails. Expert Systems with Applications 2004; 26;
529-543

Mamlin BW, Heinze DT. Automated extraction and normalization of
findings from cancer-related free—text radiology reports. AMIA
2003 Symposium Proceedings, 2003

Lent B, Agrawal R, Srikant R. Discovering Trends in Text Databases.
In Proceedings of the 3rd International Conference on Knowledge
Discovery in Databases and Data Mining, Newport Beach,
California, August, 1997

Agrawal R, Srikant R. Mining Sequential Patterns. In Proceedings of the
20th International Conference on Data Engineering, Taipei, Taiwan,
March, 1995

Srikant R, Agrawal R. Mining Sequential Patterns: Generalizations and
Performance Improvements. In Proceedings of the 5th International
Conference on Extending Database Technology, Avignon, France,
March, 1996

Agrawal R, Psaila G, Wimmers E et al. Querying Shapes of Histories. In
Proceedings of the 21st International Conference on Very Large
Databases, 1995

CH Lee, HC Yang. A Web Text Mining Approach Base on

Self-Organizing Map, In Proceedings of the 2nd International

_75_



Workshop on Web Information and Data Management, Kansas City,
MO, USA, 1999

Merkl D, Tjoa A. Data Mining in Large Free Text Document Archieves.
In Proceedings of the International Symposium on Cooperative
Database Systems for Advanced Applications, Kyoto, Japan,
December, 1996

Text mining with Oralc Text, An oracle White Paper, 2004

http://www.oracle.com/technology/products/text/index.html

_76_



ABSTRACT

Development of Text Mining Based Clinical Decision Support System

Model for Cancer Staging

Jung Jin Park
Graduate School of Public Health

Yonsei University

(Directed by Professor Young Moon Chae, Ph D)

In hospitals, clinical cancer staging is an important element for
determining the methods for treatment and prognosis. Since there
are too many cases of surgical pathology to be interpreted, the
interpreting doctors have to be familiar with various TNM definitions
for different kinds of cancers for correct TNM staging. Thus, the
objective of this study was to propose a clinical decision support
system model for doctors at the department of pathology by
applying text mining to the text—based results of surgical pathology
tests.

The system was developed using the results of surgical
pathology tests for stomach cancer patients from the study hospital
with over 1,200 permitted beds for six days from July, 5 to 10,
2004. The system was developed by Delphi 6.0, and applications

programs were linked to the server with Pro*C Service. Oracle 9i
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was used as database and Oracle Text was used as a text mining
tool. Oracle Text, which is a text search technique integrated into
Oracle, can index, retrieve and analyze texts and documents in
Oracle databases and files and on the Web using standard SQL.
Because large volumes of medical data are collected in text
format without being coded, it is difficult to extract knowledge from
such data. This system enables the retrieval and classification of
text data through keyword search and queries using Boolean
operators. In addition, text mining can help knowledge acquisition for
clinical decision support system by modifying textbook knowledge in
medicine into new knowledge usable to clinical specialists. Moreover,
it can support not only cancer staging but also various clinical
classifications performed in hospitals such as disease classification
according to ICD (International Classification of Diseases), operation
classification and medicine classification. Thus, the proposed system
1s expected to provide a new approach to knowledge acquisition for

clinical decision support systems.

Key words : Text mining, Cancer staging, Clinical decision support system
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