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241 ykfylafens lhpdyitekl wrnaleawav pvvlgpsrsn yerflppdaf ihvddfqspk
301 dlarylgeld kdharylsyf rwretlrprs fswaldfcka cwklqgesry qtvrsiaawf
361 t

wige] a4

2 L CA 19-9(Carbohydrate antigen 19-9) &

2 FAE FoRRE HMErE= ZHoln it OH ’8}—

7t
7FsA wE oldshe 78‘% o ﬁ‘rx}oﬂ ”Xﬂ%% —’F e o, dAlse] A
E 5
S

12 2 el o Aol wE AAE g3 Frbel B3 ARE Agsks Ao BAEE YERd Aot

= ob B owde] o ANdd] e dAs w3 A7k B AuE ATt Axe) 4 wAE mAEe

T 38 B g o AAjdo] wpE shAe) CT(Computer tomography) °©|P]X] dlo]EZ uehdl Aot}
T 4= B odbgol o AAjdo] mE A4 A4S 93 2AxE yEd Aot
L 5= B oukmol of AAdo wE =X 713 (Nomogram)S YERH AHolt),

AL
6 2 = 78 B outgol o AAdo] ulE BEAEW (Bootstra)S o83 RIS AZI Ay agzE

tlo

£
o
3
=
o
o

89 A BE B we) o AAdo] wE 74A9 CT(Computer tomography) ©]mA] dlo]E]ES UEI Zo]t},

Wy A7 Hek FAF g

olgt, HAAdE Bl B WS ¢ AAM3 AYstaxl dth, olE AHAldE S2X4 B WHe Huh A4

o7 Adsly] 3 AomA, B wgo] @xo ulg} B dge] By o]ls AAdo] &) AFE A v

RAe FAANA T A2E 7 Aol A ol AgE Foltt,

A

[ZAd 1] 3ix} A g £

200611 1958 2017 129717 #A7d AGdFo= WEshd s wopon  HAAeES e 4034 IFAE A4d
o d#ow FYdo] AHE AF SO sl 149 FA= Ao

Shith. 7] 40318e] #A T, T8 4
ZA HEA R 38999 &AE sl

>k

ol AdE = (1) dAAss AT AE Al
2~ 0

| g a5, 2 (2 AR dAese NS dAeE A

7

~

AME 3o HAx g v|Z2oriy A A= A4 =
, g F 2 CA 19-9(carbohydrate antigen 19-9) @¥jdo] Ao EAlste FF
TEell o3k ARE 8k3ith. CA 19-9 duid o] g, dH ol EAjsts 4250l < 150 U/nL 31 = 150 U/mL
T AES Sl

oft ox

B

B‘s

O

(]

nj

|

ol F aFoR #id

;z

[AAl4 2] CT o]u]A] &4

NCCN Zhol= gelell wel, 54 ZEZAE At t% #HE7] CT(Somatom Sensation 64 and Definition
flash, Siemens Medical Solutions, Forchhein, Germany; Lightspeed VCT, GE Medical Systems, Milwaukee,
WI, USA; and Ingenuity, Philips Medical, Einthoven, the Netherlands)E& °]&3t] = A HI/IE =343}
o, FAFoR | AP 29 G, 29A FY F 40-55%9 7] 9 (Late arterial)(FF) Z FGA F
T 60-75x9] =W AW AL CT o|HX&E dJem, 3m E&= 1 o3t gF v 2 tF A 7|ES Al
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A DA 5 (Body mass 23.0 + 2.7 23.2 + 2.7 22.3 + 2.7 0.019
kg/mZ)

Fix(Diabetes mellitus) 224
e 147 (37.8%) 100 (67.8%) 47 (60.3%)

A 242 (62.2%) 211 (32.2%) 31 (39.7%)

= .504
A5 fle 227 (58.4%) 178 (57.2%) 49 (62.8%)

A A& 119 (30.6%) 96 (30.9%) 23 (29.5%)

A 43 (11.1%) 37 (11.9%) 6 (7.7%)

=T 544
A5 fle 225 (57.8%) 177 (56.9%) 48 (61.5%)

A A& 60 (15.4%) 47 (15.1%) 13 (16.7%)

A A 104 (26.7%) 87 (28.0%) 17 (21.8%)

TE .100
A 349 (89.7%) 283 (91.0%) 66 (84.6%)

o gt 40 (10.3%) 28 (9.0%) 12 (15.4%)

A ESH WS

CA19-9, U/aL .293
<150 247 (63.5%) 193 (62.1%) 54 (69.2%)

=150 142 (36.5%) 118 (37.9%) 24 (30.8%)

Total bilirubin, mg/dL 1.2 £ 1.5 1.3 £ 1.6 1.0 £ 1.2 .254
WA sk W

%9 =7](cm) 2.4 £ 1.2 2.4 £ 1.2 2.4 £ 1.1 .969
T4 914 .328
2] (Head) 245 (63.0%) 197 (63.3%) 48 (61.5%)

3= (Body) 105 (27.0%) 80 (25.7%) 25 (32.1%)

w2 (Tail) 39 (10.0%) 34 (10.9%) 5 (6.4%)

YT 94 .052
N 275 (70.7%) 227 (73.0%) 48 (61.5%)

9 114 (29.3%) 84 (27.0%) 30 (38.5%)

A TH FFo] A7) .425
A 65 (16.7%) 52 (16.7%) 13 (16.7%)

<10 mm 285 (73.3%) 229 (73.6%) 56 (71.8%)

=10 mm 39 (10.0%) 30 (9.6%) 9 (11.5%)

7= (Portal vein) .140
AT S 344 (88.4%) 280 (90.0%) 64 (82.1%)

o (Abutment ) 33 (8.5%) 23 (7.4%) 10 (12.8%)

¢ (Invasion) 12 (3.1%) 8 (2.6%) 4 (5.1%)

A7 7] (Nerve plexus) .999
AT S 370 (95.1%) 296 (95.2%) 74 (94.9%)

A& 19 (4.9%) 15 (4.8%) 4 (5.1%)

3747k A9 (Super ior .868
mesenteric vein)

AT Sl 297 (76.3%) 237 (76.2%) 60 (76.9%)

EAs] 61 (15.7%) 50 (16.1%) 11 (14.1%)

A& 31 (8.0%) 24 (7.7%) 7 (9.0%)

=M (Major arteries) .061
AT Sl 365 (93.8%) 288 (92.6%) 77 (98.7%)

EAs) 24 (6.2%) 23 (7.4%) 1 (1.3%)

ZF ke W+ FEWEx EE e (REg o ® JERYS.

[0109] [AA]e] 5] dF AX &2

[0110] 371 & 2014 ®a= wheh o], A7) AAlel 39 e 8l oy 2AxY 34 £4& S, CA 19-9 ©d
ol EAsHE o] 150 U/mL o) (P = 0.004), HZ »== Hel7b o= A9-(P = 0.023) 2 A% 9
FTFe A717F Lem o149] B9 (P <0.001)7F AAlE &3} G7be A% 59 A= FAHgl

o]

N
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¥ 2
[0112] W hHE BN W g B
OR 95% CI P-value OR 95% CI [P-value
% 4 0.954 0.431-2.113]0.907
Lol 0.974 0.937-1.012|0.177
I 0.593 0.271-1.300]0.192
A D FA 4 0.936 0.807-1.086]0.383
CA 19-9 CA 19-9
<150 U/mL Ref <150 U/mL Ref
>150 U/mL 3.294 1.465-7.4080.004 >150 U/mL 4.302  [3.320- 0.004
5.284
Zw g =9l (Total |[1.075 0.866-1.336(0.511
bilirubin)
zop 51 1.429 1.107-1.844]0.006 2o} 5 1.217 2222— 0.270
=4 9A Ref
ks 0.718 0.277-1.859|0.494
= 0.553 0.123-2.483]0.440
g
EEAR=E R E AP,
S Ref s Ref
=N 2.588 1.175-5.701|0.018 AL 3.105 |2.131- 0.023
4.079
AY A FF A7 HA T T4 A7
A8 9 Ref A gl Ref
T+ <10 mm
<10 mm 1.261 0.271-5.867|0.767 >10 mm 9.428 18.352-  |<0.001
20.503
>10 mm 25.001 5.130- <0.001
51.043
e Ref
AT Sl 0.971 0.215-4.386]0.970
ey 1.457 0.172- 0.730
12.325
A& 1.429 1.107-1.844]0.006
2174 47]
S Ref
A& 1.598 0.342-7.468]0.552
Az g et g
A8 U Ref ABYES  EE=|Ref
EAs]
mAs! 1.438 0.504-4.098|0.497 A& 1.707  |0.401- 0.422
3.012
A& 4.314 1.513- 0.006
12.295
o5
A8 9S Ref
A 0.960 0.213-4.32410.957
EE= &5 HE, Cl=A1g 3t
* 1 @9 S04, mg/dL == cm)
[0114] [AAd 6] =2 =& 2 A=

[0115] T 5914 B Hel o] CA 19-9 whd
Fiel slgshe bl deEHE vk

|5}

i
©
2 gk
o

A

[0116] T 6olA wE= mpe} go],



[0117]

[0118]

[0120]

[0122]

[0123]

[0124]

[0125]

[0126]

[0128]

0.759-0.9242] 95 % A% FIHS Z2+= 0 o 5
Rae of HAFolA 43 AE AeS BT C-AF7F 0.8100] et
Aol &3 glEoR Hrike AYgwrt wRIafe] Aex xJEM uwel of'r Wl =x] &lste, 1

A¥E s7] & 39l YERNSITE.

3l7] % 304 B uke} o], 35 M| AOE FAEEZ ALEEH F 37 /9 Y F& F 37 A9 Al &
HEA 452 ¢ e RS FAsislth. FAHoz, Y] A Uk, Solr ¥ HIE=E 7M7) 92.5%,
43.3% 2 48.3% QaL, HA IZIENA 40 AolUtt. 93.1%Y 7HF e A= 1359 HALE A HES AFRF
o @4dd F e, U= Sold2 747 45 %) 98.6 %ol #MEES Ielsksith
F 3

RO Ha P FP ™ FN iR Eo]A A e

=35 (Aol &} 37 198 | 151 3 92.5% 43.3% 48.3%

7H5)

=43 34 129 | 220 6 85% 63.0% 65.3%

=78 24 44 | 305 | 16 60% 87.4% 84.6%

=100 21 18 | 331 | 19 52.5% 94.8% 90.5%

=135 18 5 344 | 22 45% 98.6% 93.1%

=178 (RE 75 7 1 348 | 33 17.5% 99.7% 91.3%

REAIP)

TP= 24 ZA (True positive)

FP= AA Z4 (False positive)

TN= 24 A (True negative)

FN= 713l H-A (False negative)

Xl

g el digt A& a9 Ad AR HF

Aol AlfE 714 o (5= 89 A) B 6241 o4 (%= 89 B) et dhxtell thigh QIAH(CA 19-9 wfdo] &3

=
T, AT T TS A7 # Y HEE do] ) E

[AAe] 7] =28

eft

e Aaje], & o] He
F=g PFac

% 89 AolA HE= wle} o], o] My AV|E 3emZE FAE 71| oA #HFL A} A | peripancreatic fat
infiltratione] ¢F ol Ao, A F9 % A717F lem mlvke] sjdalalvt. =gk, {4 o7t
Re Aow FAFgon, (A 19-9 whlAoe] Yo EAes 0] 1,190 U/mLoll aiFstdt. ole} &g <
2ol QS o] &dle] & 5o EAHO JE =EIPS o]&dte] HA HFE oA HAs ans
dagt A7 gy glee® gdkd HEo] 109 Wvkel Aoz AL AAl, Y] #xke] HAls Al 7h

o
E= A dolrk EAsHA] egkor dalze] vig AeHom AlfgE A A3l

=

BAlA mi vhsh gol, kel el A7l 3.2 Held 62419 olg AL BAeIA, A vielol
g AANCZRE olAd A, Z, AF Fue] Bl A A(Fe)e] FAA=Yom, A 19-9
of WAl FASE FEo] 2,020 Unlel AT, FzAol 1 B Easte] 1 F5 Al
FAZE Aol 9 A0R HANAL. ol g dxe] FRUL ol gdte] ¥ 5o A
W ol galel AA AR EEgowd AdE N vud 43 53 geow wdd 38
Ao

= Aoz AXEHAY. AA, A7) dAe] Al Ao B Al (small peritoneal seeding) #19]
7

o Il 2
N
o
fru

W
(o]

719k 22 daks FE 2 THel wE Ak hFAE Folshs mEARE o, 53 A @] dAle
q

FAIE 71t vk, FAAe] S AAE 7R Al Al 9l ol dt
]
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Patients who underwent surgery for pancreatic
cancer from 2006 to 2017

(n=403)

Excluded

- o - Locally advanced at surgery (n = 11)
- Not curative-intent surgery (n = 3)

Patients undergoing curative-intent surgery without
radiologic evidence of distant metastasis (n = 389)

v

Randomization 8 : 2

k4

Training cohort
(n=311)

2 s

Curative surgery
(n = 283)

Futile surgery

(n=28)

L 4

(n=78)

Validation cohort

2 g

Curative surgery

(n = 66)

Futile surgery
(n=12)
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<110>
<120>
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<400>

Industry-Academic Cooperation Foundation, Yonsei University
An apparatus and system for evaluating of effect for resection
PDPB187270

1

KoPatentIn 3.0

1

361

PRT

Homo sapiens

1

Met Asp Pro Leu Gly Ala Ala Lys Pro Gln Trp Pro Trp Arg Arg Cys

1

5 10 15
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Leu Ala Ala Leu Leu Phe GIn Leu Leu Val

Tyr

Ser

65

Cys

Arg

His
145

Ser

Val

Tyr

Ser

225

Tyr

Thr

Leu

Gly

50

Leu

Ser

Lys

Met

130

Leu

Asp

Tyr
210

His

Lys

Glu

20

Arg Val
35

Ser Ser

Leu Trp

Glu Met

Val Tyr

100
Ser Asn
115

Arg Trp

Ser Asp

Pro Ala

180
Trp Ala
195

Gln Ser

Lys Pro

Phe Tyr

Ser Arg Asp Asp

40
Arg Gln Asp Thr

55
Thr Trp Pro Phe
70
Val Pro Gly Thr
85

Pro Gln Ala Asp

Pro Lys Ser Arg
120
Ile Trp Phe Asn
135
Leu Asp Arg Tyr
150
Ile Phe Thr Pro

165

His Pro Pro Leu

Val Ser Asn Trp
200
Leu GIn Ala His
215
Leu Pro Lys Gly
230

Leu Ala Phe Glu

245

25

Ala Thr

Thr Pro

His Ile

Ala Asp

90

Thr Val

105

Leu Pro

Leu Glu

Phe Asn

Tyr Gly

170

Asn Leu

185

Lys Pro

Leu Lys

Thr Met

Asn Ser

250

Ala Val

Gly Ser

Thr Arg

60

Pro Val
75

Cys His

Pro Ser

Pro Pro

140
Leu Thr
155

Trp Leu

Ser Ala

Asp Ser

Val Asp

220
Met Glu
235

Leu His

Lys Leu Trp Arg Asn Ala Leu Glu Ala Trp

Cys Phe Phe

30

Pro Arg Ala
45

Pro Thr Leu

Ala Leu Ser

Ile Thr Ala
95

His His Trp

110
Pro Arg Pro
125

Pro Asn Cys

Met Ser Tyr

Glu Pro Trp

175

Lys Thr Glu
190

Ala Arg Val

205

Val Tyr Gly

Thr Leu Ser

Pro Asp Tyr

255

Ala Val Pro

_20_

Ser

Pro

Leu

Arg

80

Asp

Asp

Arg
160

Ser

Leu

Arg

Arg

Arg

240

Ile

Val
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260
Val Leu Gly Pro Ser Arg Ser Asn
275 280
Ala Phe Ile His Val Asp Asp Phe
290 295
Tyr Leu Gln Glu Leu Asp Lys Asp

305 310

Arg Trp Arg Glu Thr Leu Arg Pro
325
Phe Cys Lys Ala Cys Trp Lys Leu
340
Val Arg Ser Ile Ala Ala Trp Phe

355 360

265

270

Tyr Glu Arg Phe Leu Pro Pro

285

Gln Ser Pro Lys Asp Leu Ala

300

His Ala Arg Tyr Leu Ser Tyr

315

Arg Ser Phe Ser Trp Ala Leu

330

335

Gln Gln Glu Ser Arg Tyr Gln

345

Thr

350

_21_

Asp

Arg

Phe

320

Asp

Thr
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