00000 04012017020 17120010010

guoddoooooooooboobobobobobbn
oggoogd

0000000000000 2000000000000
oo 00

gboooooooboooobooobooooooobooboboobooboooboboooboooobooooo
go0oo0oooOoOo0oooOosoboobooOo2s0oobooObo0o0ooooooboobooooooDonDDo
gbooobooooboooooooboobooobooooooobooooobooooboooooboo0obobOobo
goooooOooo0ooooooOooO0oO0oooDOoObO0 20000001 O0O000O0O0DDODOO
00000000000 00000o0OPCROODOOOOODODO KrasmutatonOOOOOOOOOO
000000000000 wv2000 400 v301002000000000000000000DO1y2
g00s5004008000000000000000000000DODO0OD0O0Ov2001y2000 300
2006670 J0000O0DOOOOOOOOODOOOOOOOOODOOOOOOOODODODODOO
gbooboooobooobooboooboooboooogooog

oooo

000o0o0oO0o0oU0oooOo0ooooooooooo
000o0000ooooO0O0oOooooooOoOoOoon
000o0000ooooO0o0o0oooooooOoOooo
OO0O00Ostage OO0 OOOOOOOOOOOOO0O
00000ooooo0oooo4000000"m0O0
000o00o00ooooOOo0ooooooooOoOoo
00000000000 mOouo0ooooooo*™
000o0000ooooOo0o0ooooooooOoo
000o0000ooooOo0o0ooooooooOoo
0000000o0oooO0o0o0oooooooOoOoon
Oooooooo*™m

000o00oO0o0oU0oooOOoOooUoooooooo
000000000000 0O0ODODDpolymerase
chainreactionD O OO PCROOOOOOOOOOOO
0000000o0oooO0o0o0oooooooOoOooo
O000O00000oooooooooOooO0OO Kras
codon120] point mutationO O O O K-ras mutation O
0000000o0oooO0o0o0oooooooOoOooo
Ooooo** 0000000000 ooooooo
000o00o0o0ooooOo0ooooooooOoOoo
oooooooooo

fJz20010 901900 000000O00ODOO DO
0236-00040 00000003—=900000000O0
ooo00z200

000o00o0o0ooOoooOoooOooooooooog
0000000000000 00oOooOooooooo
00000D0ooooOoOooooooo

ooooo

19920 40001990 300 50000000029
0000000000000 00oO0ooOOooooooo
02500 0000000000000000000OO
0000000000000 00oO0ooOOooooooo
oo

0001990 400019980 300 2000000
RBOODODODOOODODODODOoOoOOOOoOooooooo
OO0 KrasmutationO0 O OOOOOOCOOOO00OO
0000000000000 0000O00oo0moon
0000000000000 00oO0ooOOooooooo
O00000ooooooooooooo

000000000000 0O0OI celiac artery O
OOCAODODODDDODOO DO superior mesenteric
arteryD0 00 0SMAOOOOOOOOOOOOOOO
0000000OoooooDbD2o00oooooOoon
0000000000000 00oO0ooOOooooooo
000000000000 000O00O0OO0OoO10020
Gy 0 0 0 O 0O O intraoperative radiotherapyd 0O 0O O
IORTOOOOOOOOODO40050Gy 0000000 ex-
ternal beam radiotherapy 0 O OEBRTDO OO O O
00 005FU1750mg/7daysx 40000000000



1110 120

0 CDDP 75mg/m20 MMC10mgx 1day etoposide 50
mgx 3days] UFT 400mgx 5days00 0 0 0000

O000000000000000OCcCTooOO MRI
00000000000 1020000000000
000o0O0o0o0ooooOOdoooOoooocToOoOg
000o000o0oooOo0O0o0ooooooooOooo
o™ gpoo0o000o00D0oUooooooooOo
000o0O0o0o0ooooOoOoOooooooOooOooo
000o0O0o0o0ooooOoOoOooooooOooOooo
0ooooooo*™gooo00oooooooo
000o0O0o0o0ooooOoOoOooooooOooOooo
000o0O0o0o0ooooOoOoOooooooOooOooo
O0000o00ooooOO0o0ooooooooOoOo
00020000 5000000000000000
ooooooog

0000000000000 00000OO000O
ooooooog

00000000O0oOo0O0oOoOoooooo 2000
O0000o00ooooOO0o0ooooooooOoOo
O0000o00ooooOO0o0ooooooooOoOo
O000oU00o0ooUoooUoOooooooooooog
O0000o00ooooOO0o0ooooooooOoOo
O0000o00ooooOO0o0ooooooooOoOo
00000000000 ooD 40*0000000
00o0O0o0o0ooooO0oOoOoooooOooOoOo
00o0O0o0o0ooooO0oOoOoooooOooOoOo
O0000000oO0ooopooOobOab0pvOOOOO
000o00o0o0ooooOoooOooooooomoo
OOO0OO0OOOO0IORTO EBRTOOOOOOODOO
ooooo

0000000000000 0ooooooooo
Kaplan-Meier 0 0 0000000000 OOOOO
Logrank 00O OO0O00OOO0OOOOOOOOOOOO
000000000000 Cox' s proportional hazard
model 0000000000 OOOOOOmMOMmO
000o0O00o0ooooOOo0ooooooooOoo
000o0O00o0ooooOOo0ooooooooOoo
000o0O00o0ooooOOo0ooooooooOoo
000o0O00o0ooooOOo0ooooooooOoo
000o0O00o0ooooOOo0ooooooooOoo
O000O0o0oU0ooooOomoOos500000000
oooooooo

Nnoooo0o0o0oo0ooo0o0oooooooooo

0000000000000 0oooooooon

9117030

O00000000O0o0O0o00ooooOoooOoooo
SmlO00000000O0OO0O0O0OOOOOOOOO
PCROOOO K-rasmutationO OO OOOOO00ODO
OooooOoOoOolooom OOO0O0O0O0OO0OO0OO0O0O0OO0O
01500rpm 0 20 000000000000 PCRO
000 KrasmutationOOOOOOOOOOOOOO
O00000000O0o0O0o00ooooOoooOoooo
O00000000O0o0O0o00ooooOoooOoooo
00000000o0OO0o0O0o0oooo0l1000000
O0000ooooooosMADOOOOOOOOOO
00000000000 Bwinslow O ODouglas 0 O O
6000001lemOO0OC0CO00OOHEDODOOODODOOO
0000000 KrasmutationO O OOOOOOPCR
0000000100 mutant-allele-specific amplifica-
tionD MASAO 0®0 0O U U O O OO K-ras mutation
O000000o0ooOOoOo0oU0OooooOoOooOoooo
O000000o0ooOOoOo0oU0OooooOoOooOoooo
00000000o0O0O0O0o0ooooOooooooo
Ooooooooo
O O

0000000000000 000000000
ooooooog

250000000100 600004708M0m00
65.00 Mistage 111301Val30lvbOD OO OO OO OOO
00000000800 UdOOoOoOOOOoUOOoO
1400000 100000000 20001100000
0000000000000 0000000000
O00000000ewO Q0w OROOOOO0O
ewd OOOOOO CAOOO SMAOOOOOOODO
090000000 100000O0

10goooo

100000000o

000000005200 000000000000
00000 60079201200 41101800 3080 O
0000000o0ooooOoOoDOenOOdOOSOO12
0000012000180 0000000000000
ooooo

200000000000

O0000oOooovodld v2O030 00180000
O0000000o0O0OO0o0o0ooooOooooooo
00000000000 ooooOooooooo

0 Table 111

3n00ooooooooog
al pl0O curability(D OO0 chlDOOO nOOO



101 17040 gooooooobooooboooooooooooooooooo ooooo bao 120

Table 10 Non-metastatic rate in liver of patients undergoing radical pancreatectomy for pancreatic

cancer
Non-metastatic ratél %0
Variable Category OPILJJ;EZ?I-S 6 month 12 month 18 month median P

Overall 25 79.2 411 308 113

Aggél yr.0 0 65 12 75.0 476 35.7 102
0 65 13 833 259 NRa 12.0 0.9084

sex female 6 66.7 50.0 50.0 81
male 19 833 39.6 264 113 0.9402

location ph 23 773 50.0 376 17.2
pbt 2 100.0 0.0 0.0 102 0.6033

ts 1 3 100.0 50.0 50.0 113
2—3 22 76.2 39.1 39.1 102 0.3533

S 0—1 19 777 329 165 113
2—3 6 833 66.7 66.7 NRa 0.1859

rp 0—1 13 76.9 57.0 38.0 172
2—3 12 818 199 199 102 0.3828

ch 0—1 10 90.0 389 389 120
2—3 15 714 454 227 8.3 0.3509

du 0—1 15 86.7 40.2 40.2 12.0
2—3 10 66.7 444 222 81 0.2963

pv 0—1 16 733 38.1 38.1 120
2—3 9 88.9 381 238 102 0.9913

a 0—1 20 79.0 494 370 120
2—3 5 80.0 0.0 0.0 81 0.0564

pl O 9 875 65.6 43.8 172
O 16 75.0 333 333 83 0.1642

n O 4 100.0 50.0 50.0 8.3
O 21 75.0 389 259 113 0.6743

Differentiation well 7 100.0 457 457 120
mod, por 18 70.6 404 202 102 0.1586

inf B 6 833 66.7 333 172
Y 19 7738 324 324 113 0.5706

ne 0—1 3 100.0 66.7 0.0 172
2—3 22 76.2 34.6 34.6 113 0.7575

ly 0—1 9 75.0 30.0 0.0 102
2—3 16 813 49.1 49.1 120 0.2060

\% 0—1 12 100.0 716 537 NRa
2—3 13 615 0.0 0.0 8.3 0.0066

curability A B 13 833 60.8 45.6 172
Ce 12 75.0 194 NRa2 81 0.0942

RTd O 13 84.6 46.4 46.4 102
O 12 727 38.2 191 120 0.7237

CTe O 7 714 429 429 81
O 18 824 395 197 120 0.9204

HAIf O 7 714 476 476 11.3
O 18 824 35.8 239 102 0.6017

a: NR, not reached

b : Differentiation ; well, well differentiated mod, moderately differentiated
por, poorly differentiated

¢ : curability C, evi O Oor pW O O

d: RT, radiation therapy] IORT and EBRTO

e : CT, chemotherapy

f: HAI, hepatic arterial injection
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Table 20 Partial correlations between variables
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Table 30 Estimate of relative risk of liver metastasis from multivariate Cox

regression models

Variables Asssclgrr;ed Re'!iastll(ve 95% C.1.2 p

Differentiation® well 0 1
mod, por 1 4562 0.991—21.005 0.0514

a 0—1 0 1
2—3 1 2.021 0.465—8.789 0.3484

pv 0—1 0 1
2—3 1 0.543 0.144—2.054 0.3687

Y 0—1 0 1
2—3 1 10.138 1.642—62.599 0.0126

CTe a 0 1
0 1 0.979 0.237—4.050 0.9769

HAId ] 0 1
0 1 2.002 0.393—10.188 0.4030

a[] 95% C.1., 95% confidence interval

b[] Differentiation ; well, well differentiated mod, moderate differentiated por, poor

differentiated
¢ CT, chemotherapy
d0 HAI, hepatic arterial injection
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Table 40 Non-recurrent rate of local or peritoneum of patients undergoing radical pancreatectomy
for pancreatic cancer

Variabl cat Number Non-recurrent ratél %0 di
ariable ategory : median p
of patients | g month 12 month | 18 month
Overall 25 708 20.8 167 6.8
Agél yr.0 0 65 12 833 333 NR2 75
0 65 13 58.3 83 83 6.3 0.2405
sex female 6 50.0 0 0 52
male 19 778 27.8 222 71 0.0590
location ph 23 682 18.2 136 82
pbt 2 100.0 50.0 NR2 120 0.1738
ts 1 3 66.7 333 333 71
2—3 22 714 191 NRa 6.8 0.6152
S 0—1 19 66.7 177 177 6.6
2—3 6 833 333 NR2 75 0.7055
rp 0—1 13 76.9 231 154 75
2—3 12 63.6 182 NR2 6.6 0.8996
ch 0—1 10 90.0 20.0 200 75
2—3 15 571 244 NRa 6.1 0.3670
du 0—1 15 733 26.7 200 71
2—3 10 66.7 111 NR 6.8 0.3830
pv 0—1 16 86.7 20.0 133 71
2—3 12 444 222 NR2 52 0.7736
a 0—1 20 79.0 26.3 211 120
2—3 5 40.0 0 0 81 0.0003
pl O 9 625 25.0 NR2 6.8
] 16 75.0 1838 1838 6.6 0.9758
n O 4 75.0 NR2 NR2 6.1
O 21 70.0 25.0 20.0 6.8 0.3811
Differentiationb well 7 100.0 143 14.3 8.0
mod, por 18 58.8 235 NR2 6.3 0.5055
inf B 6 833 16.7 NR2 8.0
y 19 66.7 222 167 6.6 0.7744
ne 0—1 3 100.0 333 NR2 9.1
2—3 22 66.7 191 143 6.8 0.4427
ly 0—1 9 75.0 50.0 50.0 9.8
2—3 16 68.8 6.3 NRa 6.3 0.0082
v 0—1 12 818 273 182 8.0
2—3 13 615 154 NR2 6.3 0.4265
curability A B 13 75.0 333 250 75
Ce 12 66.7 83 NRa 6.3 0.2251
RTd O 13 615 231 NRa 63
] 12 818 182 182 75 0.6223
CTe 0 7 429 286 NRa 52
O 18 824 177 177 71 0.6012
a: NR, not reached
b : Differentiation ; well, well differentiated mod, moderately differentiated

: curability C, evi O Oor pW O O

por, poorly differentiated

. RT, radiation therapyl IORT and EBRTO
: CT, chemotherapy
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Table 50 Estimate of relative risk of local or peritoneal recurrence from
multivariate Cox regression models

Variables Assilg'ged Re'!?St‘l(ve 95% C.1.2 p
Location Pbt 0 1
Ph 1 6.926 0.482—99.490 0.1546
ly 0—1 0 1
2—3 1 6.434 1.653—25.036 0.0072
S 0—1 0 1
2—3 1 0.689 0.090—5.300 0.7025
p 0—1 0 1
2—3 1 1603 0.320—8.043 0.5662
n O 0
O 1 0.712 0.175—2.898 0.6355
curability A B 0 1
o 1 1410 0.402—4.946 0.5919
CTe O 0 1
O 1 1144 0.272—4.807 0.8544
RTd O 0 1
O 1 0.964 0.222—4.179 0.9610

a[] 95% C.1., 95% confidence interval
b[J curability C, evis O Oor pwl O O
¢ CT, chemotherapy

d0 RT, radiotherapy

Table 600 Summary of clinicopathological findings and K-ras mutations in 13 patients with pancreatic cancer

patholo- K-ras mutation
patient _gigal pattern of recurrence Survival
findings _ peritoneal lavage ) interval | Ut
tTrer‘llQr liver | BM2 U cytologyD %Zﬂtr.?{ . perito- H molJ come
no.| Age/Sex | ly | v befored | aftere liver | local neal others
1| 61/M 2 2 0 N/DY | O Mmmo| mio 0 Oe 0 O Lung 153 dead
2| 76/M 2 2 0 0 0 mioo| mIo 0 O 0 O O 39 deadf
3 58/M 2 3 O O O mIo|lmIo O ] ] O Lung 9.5 dead
4 46/F 1 1 O O O mIo|lmIo 0 ] 0 ] O 20.2 dead
5| T73/F 1 0 0 0 0 Mmioo| mio 0 O 0 O O 6.6 dead
6| 68/M 0 0 0 0 O mIo|lmIo O O O O Spleen 20.2 dead
7 48/M 1 2 O O O mioo| mio 0 ] O ] O 9.7 dead
8| b56/F 3 0 0 N/DY | N/D9 | (D IO | [0 OO | N/Dd O 0 O 0 19.0 dead
9| 61/M 0 3 0 N/DY | N/D9 | [0 IO | O IO| N/Dd O 0 O O 122 dead
10 71/M 0 0 O O N/Dd | D I0O| M IO O ] O O ] 120 dead
11| 66/F 2 1 0 0 N/Dd | (D IO | D IO 0 O 0 O O 191 alive
12| 57/M 3 3 0 0 0 mvo| myo 0 O 0 O Lung 16.4 alive
13 56/M 0 1 O O N/Dd | (0 I0| D mO| N/Dd O O O ] 201 alive
a: BM, bone marrow d: N/D, not done
b before, before pancreatectomy e : simultaneous metastasis
¢ : after, after pancreatectomy f: died of postoperative complications
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Clinicopathlogical and Moleculer Studies for the Mechanism of Recurrence
after Resection of Pancreatic Cancer

Daisuke Minabe
The Second Department of Surgery, Yokohama City University, School of Medicine
O Directord Prof. Hiroshi Shimadal

We clarified the mechanism of recurrence after pancreatic cancer resection through clinicopathlogical and
moleculer studies were attempted. The clinocopathological profiles of 25 patients who undergoing pancreatec-
tomy for pancreatic cancerwere evaluated, using multivariate analysis. A significant prognostic factor for
liver metastasis was venous invasiori] v factorJin the main tumor, and that for both local recurrence and peri-
toneal metastasis was lymph vessel invasior] 1y factordJO The polymerase chain reactiori] PCR[targeting the
mutant K-ras gene was applied to detect cancer cells in tissue specimens from liver, peritoneum, and marrow
during surgery from 13 patients with pancreatic cancer. In only 10 25. 000 O patient with v3 among the 4 pa-
tients with more than v2 who developed postoperative liver metastasis, the mutant K-ras gene was detected
in liver tissue specimen. In 4 of 500 80. 000 O patients with more than 1y2, the mutant K-ras gene was detected
in peritoneal tissue specimens, and all developed peritoneal recurrence. In 2 of the 40 50. 000 O with more than
v2 and 1y2, the mutant K-ras gene was detected in bone marrow tissue, and all suffered distant metastasis. In
conclusion, the recurrence after pancreatic cancer resection is mainly caused by micrometastasis rapidly
formed by venous or lymph vessel invasion.

Key words[ pancreatic cancer, recurrence, micrometastasis, mutant K-ras gene, vessel invasion
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