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A Case of Pancreatic Cancer with Liver Metastasis Controlled Effectively by Chemotherapy Based on Chemosensitiv-
ity Test and Stereotactic Body Radiotherapy: Hiroshi Kurahara™!, Hiroyuki Shinchi*!, Kosei Maemura*', Yuko Mataki *’,
Masahiko Sakoda*', Satoshi lino ™, Shinichi Ueno ™!, Yoshiyuki Hiraki*?, Sonshin Takao*® and Shoji Natsugoe*‘ (*'Dept. of
Digestive Surgery, and **Dept. of Radiology, Graduate School of Medical and Dental Sczences Kagoshtma University,

**Frontier Science Research Center, Kagoshima University}
Summary

A 55-year-old woman was admitted to our hospital for pancreatic cancer with liver metastaSJS We performed pancreato-
duodenectomy, D2 dissection, and partial liver resection. Tissue from a resected liver metastasis was submitted to a chemosen-
sitivity test. Based on the test results, we performed systemic chemotherapy with padlitaxel and hepatic artery infusion with
gemcitabine for lJung and liver metastasis after surgery. Furthermore, we added stereotactic body radiation therapy (SBRT) (48
Gy/4Fr) for 3 liver metastases that showed enlargement after chemotherapy. Effective control of recurrent tumors was
possible for 2 years and 5 month, and she maintained normal daily activities. She died of peritoneal dissernination 3 years and
one month after surgery. Combined modality therapy with anticancer agents based on a chemosensitivity test and SBRT may
be one useful therapy for pancreatic cancer with distant metastases. Key words: Pancreatic cancer, Chemosensitivity test,
Stereotactic radiotherapy (Received May 2, 2011/Accepted jul. 6, 2011)
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Salvage surgery for stage IV gastric cancer followed by chemotherapy
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Abstract. We conducted 2 molecular biological investigation
to determine the outcomes of hyperthermic intraperitoneal
chemotherapy (HIPEC) treatment, and whether it is effective
in all cases for patients with peritoneal dissemination of colon
cancer. In the HIPEC group, the 3-year survival rate was 39.2%,
whereas in the non-HIPEC group the 3eyear survival rate
was 15.6%. MUC2 expression was investigated in the HIPEC
_group, in patients positive for MUC2 expression, and the 3-year
survival rate was-0.0%, while in patients negative for MUC2
expression, the 3-year survival zate sas 61.1%. In addition, as
a result of introducing MUC2-siRNA into a colon cancer cell
line with high expression of the MUC2 gene, the cell death rate
from heat and anticancer agents increased 40% in comparison
with colon cancer cells in which scrambled siRNA had not
been introduced. HIPEC therapy is thought to be effective in
prolonging survival in patients with peritongal dissemination of
colon cancer, and MUCZ expression is thought 1o be useful asan
indicator 1o assess its effectiveness in colon cancer cells.

Introduction

‘The prevalence and mortality of colon cancer are the highest
among mmalignant tumors in Western countries and Japan (1}
Currently, resection of metastatic foci and chemotherapy have
been shown to be effective in the treatment of liver and lung
metastases and other hematogenous metastases {2}, In colon
cancer paticnts, however, the incidence of peritoneal dissemina-
tion is 7% of initial colon cancers and 4-19% of recurrent colon
cancers, but no effective treatment modalities for this peritoneal
dissemination have been established  which is a:major problem
(3,4). At present, cytoreduction and hyperthermic ‘intra-
peritoneal chemotherapy (HIPEC) are conducted for peritoneal

Correspondence to: Dr'Takanori Goi, First Department of Surgery,
University of Fakui, 23-3 Eibelji-cho, Yoshida-gun, Fukui, Japan
E-mail: tgoi@u-fukuiacjp

‘Key words: colon cancer, oucin, yperthermic intraperitoneal ¢hemo-
therapy, peritoneal dissemination

dissemination, and there are studies of improved outcomes and

long-term survival in some patients (5,6). Sugarbaker scored

peritoneal dissemination anatomically and with consideration

of tumor diameter, and investigated the contribution to outcome

when cytoreduction and HIPEC were conducted (7). Recently,

Terence ef al scored clinical symptoms, extent of carcino-

matosis, and tumor pathology in patients who nnderwent
HIPEC, and reported that the effect differs depending on the.
score (8). As there have been no reported molecular biological

Investigations on the efficacy of HIPEC, we decided 1o search

for useful molecules.

Mucins have attracted attention as substances that play a large
role in the protéctive mechanisms of normal colonic mucosa.
Mucins are classified according o basic core protein type. This..
core protein is abbreviated MUC, and 21 types of mucin have
been reported to date. Mucins are broadly classified into two
types: 1} Secretory mucins, which are secreted from epithelial
cells and are & main component of mucus in the traditional
sense, and these mucin molecules form gels; and 2) Membrane-
bound mucins, which bind 1o ¢ell membranes. Mucin molecules
have an extracellular domain, a trangmembrane domain and an
intracellular domain, and exist in a form that passes through the
cell membrane (9,101

Among these, the secretory type MUC2 is a major mucin
that is recognized to be expressed in the normal intestinal
tract, but expression of MUCSAC and MUCS3 is also seen.
The mucosal layer of organs that contact the external world
is protected physically by mucins, and they are thought to be
important molecules in biological defense (11,12). Mucins are
also reported to be involved in carcinogenesis of the intestinal
tract, one of the causes is thought to be that the intestinal
mucosa is susceptible to chronic inflammation when mucins
are deficient (13,143, Thus, mucins secreted in pormal mucosa
are thought to act to protect the body's own cells from external
influences. Moreover, the expression of mucin family proteins
is not uniform in various malignant tumors, and expression
of MUC proteins is conjectured 10 serve certain function in
-cancer cells (15,16). Thus, by enbancing expression in cancer
-cells themselves, they are also thought to protect against assanit
from anticancer agents or other substances from the external
world, contributing o anticancer agent resistance and worsening
prognosis. In the present study, therefore, we investigated the
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effectiveness of HIPEC and whether expression of mucin

. family proteins are involved.

Patients. The subjects were 935 colon cancer patients who had
undergone resection for colorectal cancerat the First Department
of Surgery, University of Fukui, Japan, between 1994 and 2010
{Table I}. Surgical specimens of the peritoneal dissemination

were obtained from 37 patients with peritoneal metastases as
the only distant metastasis of priniary colon cancer. HIPEC was

performed in 22 patients with peritoneal dissemination as the
only synchronous distant metastasis in cases of primary colon
cancer at our hospital from 1994 to 2010. The outcome was then
compared with that of patients (15 cases) who did not receive
HIPEC. Cancers were reviewed and graded by two pathologists
using eriteria recommended by the general rules of clinical and
pathological studies on cancer of colon, rectum and anus for
histological type, lymphatic invasion and venous invasion (17),
The rescarch was performed in accordance with the humane
and ethical rules for human experimentation that are stated in
the Declaration of Helsinki.

HIPEC procedure. This procedure allowed the abdominal
- cavity to be extended widely enough to allow perfusate to
spread throughout the peritoneal cavity (18), Two liters of saline
-contained 150 -mgof cisplatin, 20:mg mitomycin C,and 200 mg
of stoposide. An additonal 2 litres of the same infosate were
heated in a waterbath and pumped into cireulation between the
abdomen and a reservoir at ~500 ml per minute. The tempera-

ture at several points of the peritoneal surface was maintained.
at appromimately 43°C by controlling the temperature of the
water bath and the speed of the pump. Abdominal temperamres:

were measured at the serosal surface in the subphrenic space
and the cavity of Douglas, and the terperature of the infusate
was also measured in the inflow tube, outfiow tube, and water
bath, The thermal dose (TD) obizined during the treatment
was caleulated simultancously during HIPEC and expressed in
terms of equivalent time at 43°C (19). HIPEC was performed
until the TD reached 40 min.

Immunohistostaining. The patients with peritoneal dissemi-
nation as the only synchronons distant metastasis in cases of
primary colon cancer were analyzed for MUCH, 2,3, 4, and SAC
protein expression, Surgical specimens of the peritoneal dissemi-
nation prepared from formalin-fixed, paraffin-embedded tssues
were analyzed for protein expression by the streptavidin-biotin
peroxidase method (20). The expression was interpreted as pesitive
when the protein was expressed in >30% of the cancer cells.

Antibody. The following antibodies were used; anti-human

MUC1, 2, and MUCS (Novocastra, UK), MUC3S (Santa Cruz -

“Biotechnology, CA, USA), MUC4 (Invitrogen, CA, USA).

Lell culture. The buman colon cancer cell lines (SW620,
colo205, and LoVo) were enltured at 37°Cin 5% OO, in RPMI-
1640 or DMEM medium containing 10% fetal bovine serum,

Total RNA extraction, RT-PCR analysis. Total RNA was
-extracted from cells using Isogen (Wako, Japan) (213 Single

Table 1. Patient characteristics.

Ne.ofpatiemts 22 s
Gender (M/F) 10122 877
Age (years) 54.1(31-74) 70.5 (47-81)
Differentiation :

Well, mod 1T : 6
Others B , 9
Synchronons/ 1S 15/0
metachronous :

HIPEC{)
“‘* ‘ ‘
LT YT T P
HIPECLG e )
07 4 ‘ i
‘o 12 24 £ % o

Figure 1-Overall thesuevival curves of paticats with FIPEC therapy. The

Royear survival rate was 15.6% in the non-HIPEC group, whereas the 3-year
survival rate was 39.9% in the HIPEC group.

strand ¢DNA prepared from 3 pg of total RNA using Moloney
niuring leokemia virus reverse transcriptase {Gibeo-BRL, MD,
USA} with an oligo (dT) primer-14 was used as the template
for the pelymerase chain reaction (PCR). The primers for PCR
to amplify MUC2 gene-coding regions were: The 5' primer,
MUC2-AX: TGCCTGGCCCTGTCTTTG and the 3' primer,
MUC2-BX: CAGCTCCAGCATGAGTGC. Thirty cycles of -
denaturation (94°C, 1 min), annealing (50°C, 0.75 min), and
extension (72°C, 2 min) were carried outinathermal cycler (PTC-
100, programmable thermal comroller, NI Research Inc., MA,
USA) GAPDH amplification was used as internal PCR control
with $~-GGGGAGCCAAAAGGGTCATCATCT-3 as the sense
primerand S~GACGCCTGCTTCACCACCTTCTTG-3 as the

“antisense primer. Thirty cycdles of denaturation (94°C, 1 min),

annealing (30°C, 1.3 min), and extension {72°C, 2 min) were
carried out in a thermal cycler, PCR product (10 ) was resolved

by elecrrophoresis in 12% acrylamide gel. The sequencing was

performed on PCR products that showed the bands in RT-PCR
analysis. Sequence analysis showed the presence of the MUC2
gene. . ,

Transfection. The cells were cultured with RPMI-1640, 10%

FBS and 1X penicillinfstreptomyein at 37°C and 3% CO,

incubator, MUC2-siRNA (Invitrogen) and scrambled {SCR}-

SIRNA (Invitrogen) were purchased. Cells were transfected with

100 0M of MUC2-s5iRNA, or SCR-siRNA with Lipofectarmine

2000 reagent {Invitrogen)in accordance with the manufacturer's

protoeol. SCR-sIRNA was used as negative control,
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Figure 2. Imrunostaining of MUC2 fsoform in colon cancers. {2) MUC2
isoform was not expressed in cancer cells. () The expression of MUC2 was
expressed in the eytoplasm and cell membrane of cancer cells.

Heat and anticancer agent freatment. The cells were plated
onto a 96-well plate at 1x10% and incubated for 12 h. The cells
were treated with cisplatin of 100 pg/ml at 43°C (3% CO,
incubator) for 24 h,

MTS analysis, To assess cell proliferation, Cell Titer 96 Agueous
Non-radioactive’ Cell Proliferation Assay (Promega, Germany)
was used according to the manufacturer's instructions, MTS
solution (20 ) was added to each well {(96-well plate) and the
plates were incubated at 37°C for 1.3 k. The absorbance of the
product formazan, which is considered to be directy propor-
tional to the number of living « cﬁﬁs in the culture, was measured

at 490 nm using 2 Microplate Reader {Molecular Devices, CA,

USA).

Statistical considerations. Survival time was caloulated using
the Kaplan-Meier method, and log-rank test was used to
compare the curves of the survival times.

Other characteristics of the two treatment arms were.

compared using the chi-square test. Valies of P<0.05 were
considered as statistically significant.
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Figure 3. Overall survival carves of patients treated with HIPEC therapy sub-
divided according to oxpression of MUC 2, The patients with MUC2-positive
tursors had poorer prognosis than those with MUC2-negaitive counterparis.

Results

Relationship between survival rate and whether HIPEC
was used in the patients with peritoneal dissemination of
colon cancer. Fig. 1 shows the survival rates in the HIPEC
and non-HIPEC groups among all subjects with peritoneal
dissemination. In the non-HIPEC group, the median survival
time was 13 months and the 3-year survival rate was 15.6%,
whereas in the HIPEC group the median survival time was
24 months and the 3-year survival rate was 39.2%. The HIPEC
group thus had significantly better putcomes.

Investigation of expression of mucin proteins in dissemination
Joci of patients with peritoneal dissemination of colon cancer.
Fig. 2.shows images of positive and negative immunohisto-
chemical staining using anti-MUC2 antibody in dissemination
foci in patients with peritoneal dissemination of colorectal
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Figure 4. Overall s
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survival curves of patients treated with HIPEC therapy subdivided according 1o expression of MUCH, 3,4;and :>AC There was nosignificant

correiation between MUCT (@), 3 (B, 4 {), and SAC {4} immunorcactivity and prognosis.
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Figure §. MUC2 mRNA expression in colos cancer cell lines, MUC2 mRNA
“expression was observed in the colon cancer cell lines: LoVo. No expression
was seen tn SWE20 and colo208,

cancer, and Fig. 3 shows their incidence. Of the 22 patients,
MUCI protein expression was seen in 19 patients (86.4%),
MUCZ in 10 (45.5%), MUCS in 10 45.5%), MUC4 10 13
(68.2%), and MUCSAC was seen in 15 (68.29%).

Investigation of MUC2 protein expression and outcome in
colon cancer patients with peritoneal dissemination who
underwent HIPEC, Expression of MUC2 protein and outcorne
was investigated in the patients with peritoneal dissernination of
- colon cancer in the HIPEC group. In patients positive for MUC2
- expression, the MST was 14 months and the 3-year survival rate
was 0,0%, whereas in patients negative for MUC2 expression,
the 3-year survival ratewas 61.1% (Fig. 3). Patients negative for
MUC2 expression thus had a significantly betier outcome. In the
non-HIPEC group, no relationship was seen between oulcome
and expression of MUC2 protein. There was no significant

difference between survival time and presence or absence of

MUCY, 3,4 and SAC expression (Fig. 4a-d).

Investigation of MUC2 mENA expression in colon cancer
cell Lines. The results of an investigation of MUC2 mRNA
~ expression in three different colon cancer cell lines are
shown in Fig. 5. The highest expression of MUC2 was seen
in the LoVo cell line. No expression was observed in SW620
and colo203.

Effects of MUC2-SiRNA infroduction on heat and anticancer
agent, When SiRNA-MUC2 was introduced into the LoVo cell
line, which showed high MUC2 expression, the expression of
MUC2 mRNA decreased as shown in Fig. 6. The percentage

of living cells was investigated after culturing these cells for’

1 day at 43°C in the presence of an anticancer agent. When
the percentage of living cells-among the cells-with serambled

SIRNA {cultured at 37°C) was taken to be 100% (0.840.D.},

the percentage in the cells with scrambled SiRNA was 63%
{0.330.D.), and that in the cclls with MUC2-SiRNA was 20%
{©170D).

‘Discussion

In recent years, with advances in anticancer agents and mole-
cularly targeted drugs for chermotherapy, improvements have
‘been seeninovtcomesforunresectable colon cancer, particodarly
‘hematogenous metastasis (2). However, there are no reported
large-scale trials showing clear improvements in outcome for

0D
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Figure 6. The living cells on heat and anticancer agents. The percentagé of

fiving vells among the colon cancer cells with scrambk:d SIRNA feultared

at 37°Cy was wken to be 100%. The percentage in the celly with scrambled

SIRNA was 63% (0.33 O.D). The percentige in the coll with SIRNA-MUC2
was 20% (017 0:{;@

peritoneal dissemination, and there is no esfgbiiﬁhmi treatment,
Cyioreduction and HIPEC are now conducted in these patients,
and reports of their efficacy are occasionally seen (3.6). At our
hospital, HIPEC has been performed for colon cancer patients
with peritoncal metastasis as the only distant metastasis, and a
significant effect has been seen'when compared with patients
who did not receive HIPEC (5).

HIPEC also has mixed efficacy. being effective in some
cases and ineffective in others. If it were possible to judge the
cases in which it would be effective, it could reasonably be
considered to.act in extending the lives of patients. Therefore,.
the efficacy of HIPEC was investigated from a molecular
biological perspective, considering the importance of the
properties of the cancer cells themselves; that is, their gene/
protein expression state. We focused on muein family proteins
in healthy cell membranes, which are thought to protect the
cell from insults from the outside. MUCT, 2, 3, 4 and 5A are
thought 1o have a particularly close relationship with colon
tissue {12,22-24), and from investigation of these proteins, it is
thought that MUCZ expression is important in the effectiveness
of HIPEC therapy.

MUC2 is a secretion type mucin, and in normal mucosa,
it is thought 1o cover the surface of soft mucosa and provide
a physically barrier, protecting the organism by constantly

° washing off the mucosal surface (11). Thus, it may be that

MUC2 proteins, by being secreted on the surface of colon
cancer cells, protect the cancer cells at least partially from the
effects of chemotherapy, which is thought to be ra‘:lated to the
effects of HIPEC in this study.

We investigated the effects of HIPEC when RNA{ wasused
to block the activity of the MUC2 gene. When MUC2 gene
expression was inhibited, HIPEC was demonstrated experi-
mentally to have increased effectiveness, and the protection
-of MUC2 covering the surface of cancer cells decreased. The
degree to which cells were affected by HIPEC was thought to
have increased.

in the presemt study, the effectiveness of HIPEC was'seen
to decrease when MUC2 protein expression was scen in colon
cancer cells and, conversely, to increase when MUJC2 protein
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expression was not seen, Thus, MUC? expression may be useful
as an indicator in determining whether HIPEC is indicated.
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HEELBATSEBE. Z4E505%

Hitk o Imatinib mesylate #5258 e # 2 &5 h iz,
BB %2 1 5 /N GIST @ 1 Ykl

RE O OBRA O EF MK AN ®/ pE R
LHOBEZE & #ugs Ll B EE
A R A A
BIKEBPLEHB 1S
SFRAFREEEERGRB R ER G

FEFIT B ROERT, BRL LSO RCERE L. BEERESL, TERIFSLoHELE
ML BHUSBIUEECT CHEBRICAROMMGHE LS80 BUREH Tl B3I L
ol & OBER R E B L, BEFEHEET L BEIOMNBRBLCEAEL, KR SHMmL

Twis, F£, BHEERC @%ﬁ@%’?@g’%ﬁ@?’ 0T BT IEL, BHIRER A 2 TR L.
BAE 12> 10 % 6om OFELHIE T, SR B OASRT- Bl g Bl SRR T I
FEIE ok, CD3 PPBHE T cesmooth muscle actin (SMAL, S0 EBETSE Y, DB gastrointesti-
nal stromal tumor (GIST) B L. 82U LD imatinib mesviste 00mg HoRRESHL, &
HSEOBE, BHREEFRTHL.

drac

DB O BB RE gastrointesting] stromal tumor (BUF, GIST LRSED 1B SECHLE
M XoFERE2ETHI P2, HBERNNNERT IR EATHEL. SER L BERMH L3R
BRIl BEBSBH S ADABCIST I LCBEFHeWiTL, 250 EREM LY Imatinib
mesylste #BE LA 20, RS EHERREE RO 1 %ﬁ”%g‘ﬁé‘@i ey, HFOLHMMNEEEM

ATHTT B,

& #

B 60 BE

R CBE, s50F

BaER Wi REl el

FERRE  JFRCTRE T R L

JUFEHE 1 2006 4E L B0 & FTHTBo IR & N0 L Ow 208l LCw . 2006 48 3 5 F 0Bt
BL, sooxb@Eoiciw, ¥ “"“’i&’%&xﬁﬁ. s,

APRWEHIE © B 168cm. I 60kg. ME 117/55mmie. B /5. B EE 730, RS
., BEEPE L eRCERELL. HETRBLSS OB L

ABE BB R HER 6500/ L WETH o2 FARBERITIA0VU, Hb 10Fg/dlL H
329% L1t E BHI.

ERPELZ L ARGRE BB US K TEHBMICEARE L TERBELEDL. BlBCT T

CLA T A 30 BEEUWIRE ki BA Tob-w08 BIETE 05 pstwmanss
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HEBEANBELER. 0053053

LEMEO R Th o (Fig 1a, b). EESFHIITELBRSILALY, BREAERLE 2 LBLSY
ZHT L7

PRI SHHET IR PYRTRE Lo BRI AREo@nEE L. ThseRELER
BHEBETLE, b4 VEHSS 1500 QPEEBICFREROBE LS, AL B2 RO
FioplReERrREmic b, EERHA LA KOBEERH SRS Fig 2. VL OAE
LRETEO o, BEE 0 PBEEBRBEREE L v olild & U 2 8y, BIELH 5em
OpEE ESICHBL. EABBRE TR BRREEL AT ST #I0M 2EAA A TENL

Fo

Fras

WEREATE  NBS S IBHEBICRET 2 1200 xtom OBEES Y, Bl zEs. Hle
ABHBIMNEENIE L, Yy BERES B, ETHEER A EART. Bt
T i (Fig 31,

HEHBPORERE BUARRSERr SRR T oSBT RS, REReRETIEE
R okit, CD3M BB T, oSMA, S0 REHTH - Figd). BLEXDABHEES GIST
LWL, MBS, BRERCES 2 0 L AoEEMETH D, SIEEBENICGIST Ol
B CHL S L ABE L, 4 BEEBY LW 2EOS L 1 EOY y B EBR Y oS




SRS 0 i S d M R ]

M oWEMaE R0 D, VoA EEBLBIF LA B, TOEBY LT, U
B S BHEEHSA AR L UEEEESE o h, HBBEE S v BErEERE L
ettt b a gL Sk, HaBBIR 12/50 high power field (BUF. HPF MR TH -7 T,
ckit MET O exonll WERRE SR
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HEEEABZEEE. 0124561530536

Author {year) Age Location  Size {cmy} %1:::::' Imatinib  Outcome {month}

1 SugawaraU(2003) 37 male  dleoem 4 mo ne Agalive
2 k Tokuge® {2004) 69 male jejunum 7.5 no no §7 recurrence

3 Ok9(004) 5% male  dewm 18 ne  me  ealive

4 Kinosita® {2005) 7 male  jejunum i1 k ves ae 5 dead

5 Sate? (2007 71 male  flewm 5 no no - 9dead

6 Hisaoka® (2007) 72 femule ileum 1 no unknown unknown
7 Kawnshima® (2008] - 46 male ileym 8 na unknown - 36 alive

8 ‘f’siiéz%y&mam {2008} 62 male  jejunum 13 yes 1o 10 recurrence

9 Yasuenm(2011) 68 male  jojunum 7 no yos o Béahve

10 Manba'™ {(2011) 76  male §¢§aéaﬁm 1 | one e 9 alive

1 Ouraase 0 46 male flewom 12 yes yes 60 alive

HHEE HRRABRAFTER AHIEELY. 4 #5114 BEI Y imatnb mesviate 400
mg/ HEBEF CEFAE S L Tw 24, Grade | OUESEOEPRIIE o740 ig 2 BTy
FROFEIEIEHO CT THEL TR Y, #iEs£0lE, HEofEEsv.

g %

GIST MBS B NERBEOERE S h, BRI RBEYE #8EowThi~ofLy RS
F, SMA dfe, S00 Bl DB T CDM B B 0l 2R T GIST et EEo 02~05%
C, FOAGAES GIST OEER 20~30% TH I RENEATH LY. A, FORRENRGHES, Hi
i, EHEESS  BENRTORAL LAY, BUESTBEHEERI S Zv L SALY.
GIST O AH 0 207 2000 FLRROWMERC [ GIST ], TEEA M 2% -7~ FIESHR
HETHRFELLL LARHRCREARERATEL 118 (BRREZIR) THo X (Table 1),
FERGIE T RS T2REBE (PSR Th o, BRI 108 | CERMICEECE b KE
%k dem b Bem FCRFEFNPHBNESEEORKE 2L O ol BIQLER OIS
Hff ShCB Y, 2 BHolE inatindh mesylate 248 B huCw e, BRI PRSI CH L4 14 #A9HE
LEDSE 2P P HBRNCEC L O 34, BB L 20 3409 BARFRHo A0 280k
RS HEEZEL B, SENCTFREFRLELRL. GIST oBBEQIEE, BB E S 5o
DLE, BBEE, HRANE, BOERIOHPF CSEMLE AL, HBEHO L LHEESEOLS
Lod, BERE, HES. el YL BRNEREMRFERRL ALY, ~HUFHBOBS
YAy, FHRIDWTHE, Flewher P89 Mivlinen 48V R F0) A 2 58 Cfisng,. 4974
W Gold BB E LY normogram X A Y AR HEBIN I RS, JhiElEE Bae &
BRI Lo T A& A TRL, ERREGFEL 2HLOETERFRATFETLLOTHL. 21
Ik BEAEMO 2ERERETEHRE, FHOAOERIE0% EEBCBRLVLOTH o

GIST o b AR 2 EHR RO BIRNESYURTHE S, Dematieo SV IISESYRCELEMO 5 E
EHE 5% ThHoLOH LT AELUBREAOEENHOPRER I~ R PALTE2 b2 b @
HLCwD. ARIROE LA CHHES L BRSBTS Y, ) o WEBR AR v
R -8 hhe® F, BEEEE L L 2 0R CIST o FHEMBRIAY TR 4w 2
BHY, Mudan 570, BHBEOSYBRTH U, BLAYOEHTEHARRE0EE LTva F
T, FHHCEESRE L Z0 56T, SRECLRTHLEZVROBR L2 LoREY, BB LE
UAWHEFARLSEMOEBHE AR o nt b b o ¥, PR EBEA AL 2L
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BARFCBARSENE 2GR0

BB T 3 I 6IST

B Lo TRBAFZED TV AHELH LY. DRIV PR ELESNL L NENTEUR
FHET<ELFIoNLY, BEROTRNEBELZOBERIOVTRSRE G L LEHOBRASLET

ToSFRENHIEECH B hnatindb mesylale OFMEAGED S, BICHBREIC RO okiUBET
cxonll @R imatiaib mesylate QRSN E BT A% 20001 B imatinib mesylate
OF T a3y MEEOEIE LTRDRRETH LI FORd T imatinih mesylate Q8 1 84S
Eh, B ACBUBywTEARETHHIFENERE L L, 2oBRANSRT LA
LTwa, F2:eftifme o > bo— LB GIST, BESE o L URNEBFUR o A ¢ HTT
L, ##HI imatinb mesylate 527w, SLUBLE ORI HE 2 NE GIST EEOBEK
R I imatinb mesylate 5 2w, SRR LB O L0 3 BETYRE Y, BEIEE L 55
B GIST 33 27 Vot MEEOFAEL AR SN T2, BEBHE L9 GIST ORI EER
%R O Muddan &% O8E I imatin’h mesvlate £ERESOHITTEH Y imatinib mesylate ¥R
MERS TRy, o THERMO L CHEFERCBEEELES . 8U A2 GIST LH LTHHE
BB E T o 0B, TV a8y MEEE LT imatinih mesylate 28545 2 TR ROL RSN
CTELABEIRE A EDRL,. —F T hoatinib wesylale O EHE I OW OIS BB T Vv
MEBFATRNUAZ GIST THEZ L, imstinibmesylatc MU OPRIICL Y, PHEAIMEE2Z L OH
FOOR YR LTRES 2o Tvad ~RELREEHEZONEL S Y, SR
B, IR THGE, #9 A GIST BH &2 & L L7 imatinib mesviate 3EE 505 1 844 L
PSSR A Yo 2 s BRI hH 5T, BEREFNEEERL, ot EEIIERL
b OREYR R SN, BERSOEHHIREAAL I L EAREESR, 2000 BBV TLERI ATy
HEBY, matinib mesvisie 2RSS Lab LB A BT ISHEI UM% B EAEEL AT
FaEzrk NBEHeOENEBESBEET L ENTHE L. FOMBE LT imatindb mesviate 9 H
ACRBRETLL AR B EBERS LT EPRBERLI LSS, SHRLGELEAER
Eriu, Wk EIRBOBESPLELEL TS,

wE
0 OEE R IR, ferE R SREE HBAALE B LA gestrointestingl stromal tumor 91
Gl BARUANIREE 003841850006
4} Sanders L, Silverman M, Rossl B, Brasseh [, Munson L. Gastric smooth muscle tumors. Diagnostic dilemmas and fac
tors affecting outcome. World | Surg 15862080925,
% Nistgda T Nakamura L Teniguchi M, Hirets 8 Jo T Kitsmura ¥, et ol Clinfcopathologicsl festures of gastrie stromal
tamors. ] Exo Clin Cancer Res, 30IBG41LE
4 EENE, SRR BN AR B & BREE BEsaTassL. UBEAT R BLEEER
BELLAAB ST o LE, BEEEIREEEE 200650 120557,
S MR, FHECG s B peEs ARSI 3D OB a MEaBaauslidiis  Ba
ey 2B LAAEGIST @ L3, BEAE. 20040707437
6] RFHEE, NEH, HET, BEBARICTREL 2B GIST o VEL HABRARE AN 2005860097101
T OEEE-R, TS5 U0 B BB, e W THE L Ivb B CIST 0 L B, HEEERNHSE LY
. 200TERTIATS.
ARBEIE, ERET, DETEY SRR BE-0, ANEET, B BN CRE NI E A GIST
31 BEREE, 0075u8E04
9 HHRRE, B B SUES. BBABRTRLLLAB ST o 18, BARESANSSNE 0085N8I0E
0y B, RIS, DL BB, GEEE UBTE B 2SI o TR RREat s
LA - BB gastroivtiestingl stromd tumor € 24, BREBEBSS SN 0051501061056
1) @i, BN, B RO BN BEBIBEARMECET e 1 8. SREENBEaRE
S LTHOSME
12) Blisd, H80E, Sk ¥ ESNER AREBABOKLIZYe » 2 2B LB GIST o 1 8. HARER
MG 0UTART.
13} Goldblum JR, Applernan HD. Stromal tumors of dusdenum; a bistologic snd immmohistochemicsl study of 20 cases
A ] Surg Pathol, 1995 Tan 197180
W BROEG RLE, SUNE A, BEEE B HREFES S 5000 pastreintesting! stromal tumer 0 |
B HEREEASSERE. 0058602100040
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