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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-vear survival rate was 39.2%,

whereas in the non-HIPEC group the 3-year survival rate.

was 15.6%. MUCZ expression was investigated in the HIPEC
group, in patients positive for MUC2 expression, and the 3-year
survival rate was0.0%, while 4 patients negative for MUC2
expression, the 3-year survival rate was 61.1%. In addition, as
a result of introducing MUC2-5iRNA into a colon cancer cell
line with high expression of the MUC2 gene, the cell death rate
from heat and anticancer agents increased 409% 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 patienis with peritoneal dissemination of
colon cancer, and MUC2 expression is thought to be useful asan
indicator to assess its effectiveness in colon cancer cells,

Introduction

‘The prevalence and mortality of colon cancer are the highest
among Toalignant 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 Jung
metastases and other hematogenous metastases (2). In colon
cancer patients, however, the incidence of peritoneal dissemina-
tion is 7% of initial colon cancers and 4-19% of recurrent colon
cangers, 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 Fukui, 23-3 Eibeiji~cho, Yoshida-gun, Fukui, Japan
E-mail: tgoi@u-fukui.acjp

‘Key words: colon cancer, mucin, hyperthermic intraperitoneal chemo-
therapy, peritoneal dissernination

dissemination, and there are studies of improved outcomes and
long-term survival in some patients (5,6). Sugarbaker scored
peritoneal dissemination anatornically 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 underwent
HIPEC, and reported that the effect differs depending on the
score {8). Asthere have been no reported molecular biclogical
investigations on the efficacy of HIPEC, we decided 1o search
for useful molecules.

Mucins have attracted attention as substances that play alarge
role in the protective mechanisms of normal colonic mucosa.
Mucins are classified according to 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 a main component of mucus in the traditional
sense, and these mucin molecules form gels; and 2) Membrane-
bound mucies, which bind to cell membranes. Mucin molecules
have an extracellular domain, a transmembrane domain and an
intracellular domain, and exist in a form that passes through the
cell membrane (9,105

Among these, the secretory type MUC2 is a major mucin
that is recognized 1o be expressed in the normal intestinal
tract, but expression of MUCSAC and MUC3 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 10 be that the intestinal
mucosa is susceptible to chronic inflammation when mucins
are deficient {13443, Thus, mucins secreted in normal mucosa
are thonght to act to protect the body's own cells from external
tnfluences. Moreover, the expression of mucin family proteins
is pot uniform io various malignant tumors, and expression
of MUC proteins is conjectured 10 serve certain function in
-cancer cells {13,16). Thus, by enhancing expression in cancer
~cells themselves, they are-also thought to protect against assault
from amticancer agents or other substances from the external
world, contributing to.anficancer 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 and methods

Patients. The subjects were 935 colon cancer patients who had
undergone resection for colorectal canceratthe First Department

of Surgery, University of Fukud, 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 primary 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 (13 cases) who did not receive
HIPEC. Cancers were reviewed and graded by two pathologists
using criteria 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 research was performed in accordance with the humane
and ethical rules for human experimentation that are statéd in
the Declaration of Helsinki.

HIPEC procedure. This procedure allowed the abdominal
- cavity to be extended widely enough 1o allow perfusate to
spread thronghout the peritoneal cavity (18), Two liters of saline
contained 150 mg of cisplatin, 20 mg mitomycin C, and 200 mg
of etoposide. An additional 2 lies of the same infosate were
heated in a waterbath and pumped into cirenlation berween the
abdomen and a reserveir 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 temperatures
were measured at the serosal surface in the subphrenic space
and the cavity of Douglas, and the temperature of the infusate
wag also measured in the inflow tube, outflow tube, and water
bath. The thermal dose (TD) obtaived during the treatment
was calenlated simultaneously during HIPEC and expressed in
terms of equivalent time at 43°C (19), HIPEC was performed
until the TD reached 40 min.

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

Antibody. The following antibodies were used: -anti-human
< UMUCT, 2, and MUCS (Novocastra, UK), MUCS (Santa Cruz
) ‘Bmmskrwk}g}; CA, USA), MUC4 (Tovitrogen, CA, USA)

Lell culture. The human colon cancer cell lines (SW620,
colo205, and LoVo) were cultured at 37°Cin 3% CO, in RPMI-
1640 or DMEM medium containing 10% fetal bovine serum.,

~Toral RNA extraction, RT-PLR analysis. Total RNA was
-extracted From cells using Isogen {Wako, Japan) (21). Single

 Table L. Patient characteristics.
No. n‘f\gaﬁmzs Lo g 18
Gender (M/F) 10722 817
Age (vears) 54.1(31-74y 705 (47-81)
 Differentiation ‘
Wei‘hm@d‘» 17 » 51
(Oihers 5 g
Synchronous/ 175" 15/0
metachronous
HPECE)
.y
Ry
Rewww g ?"5@{}1
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Figure 1.-Overall the sarvival curves of paticats with HIPEC themapy. The

Zevear survival rate was 15.6% in the non-HIPEC group, whereas the Sveur
survival rate was 39.2% in the HIPEC group. )

strand cDNA prepared from 3 pg of total RNA nsing Moloney:
murine lenkemia virus reverse transcriptase (Gibco-BRL, MDD,
USA) with an oligo (dT) primer-14 was used as the template
for the polymerase 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), anncaling (50°C, 0.75 min), and
extension {72°C, 2min) werecarried outinathermal eycler (PTC-
100, programumable thermal controller, NJ Research Inc, MA,
USA). GAPDH amplification was used as internal PCR contro}
with SS-GGGGAGCCAAAAGGGTCATCATCT-3 as the sense
primer and S-GACGCCTGCTTCACCACCTTCTTG-3' as the

“antisense primer. Thirty cycles of demturation (94°C, 1 min),

annealing 30°C, 1.5 min), and extension (72°C, 2 min} were
carried out in a thermal cycler. PCR product (10 l) was resolved
by clectrophoresis In 12% acrylamide gel. The sequencing was
performed on PCR produets 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 penicillin/streptomyein at 37°C and 3% CO,
incubator. MUC2-siIRNA (TInvitrogen) and scrambied (SCR)-
SiRNA (Invitrogen) were purchased. Cells were transfected with
100 oM of MUC2IRNA, or SCR-sIRNA with Lipofectaming
2000 mgmﬁn?mgm}mmmﬁmmﬁmmmﬁamg
protocol. SCR-sIRNAwas used as negafive control,
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Figure 2. Immusostaining of MUCZ isoform in colon cancers. {8) MUC2
isoform was not expressed in cancer cells, (b) The expression of MUC2 was
expressed in the eytoplasm sud cell membrane of cancer cells.

Heat and anticancer agent treatment, 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 Aqueous
Non-radioactive’ Cell Proliferation Assay (Promega, Germany)
was used according to the manufacturer’s instructions. MTS
solution (20 1) was added to each well (96-well plate) and the
plates were incubated at 37°C for 1.5 h. The absorbance of the
product formazan, which is considered to be directly propor-
tional to the number of living cé]fzs in the culture, was measured
at 490 nm using a Microplate Reader (Molecular Devices, CA,
USA). »

Statistical considerations. Survival time was caleulated 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. Vahies of P<0.05 were
considered as statistically significant.

et ‘
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Figure 3, Overall survival corves of paticats treated with HIPEC therapy sub-
divided according to expression of MUC 2, The patients with MUC2-positive
tumors had poorer prognosis than those with MUC2-nenaifive 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
Joct of patients with peritoneal dissemination of colon cancer. .
Fig. 2. shows images of positive and negative immunohisto-.

chemical staining nsing anti-MUC2 antibody in dissemination
foci in patients with peritoneal dissemination of colorectal

Survival ratel%} ) Survival ratet¥ b}
W -y S ——
b 5
» % .
88 n MUCT nepative ases 80 t
80 Bess P :.,;: BIUICS posittvncases
)= Wy
- 3
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; .."I‘K'ﬂ'.’ﬁ.l“‘
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; b BITICS negative sases H
HE =2 ol BHS '
8 12 % 38 48 W&gs g 12 28 38 8 mg;
Surral ratal®) o s ezt @ ‘
UBEUCH negative caves i ;__ MUCSAC nagative cases
an e 2
Bow : ‘
‘i ’?lasa‘ ’ N “
&:-n. x
BERTRIRARALENENNRY ":
MUCY positi ; &&;&;x»??;wl ssmsw
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Figure 4. Overall survival curves of patients treated with HIPEC therapy subdivided according 1o expression-of MUCH 3,4vand SAC. There was no significant
correlation berwesn MUCT (2,3 {b), 4 ), and 3AC {d) immunorcactivity and prognosis.
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4 FUIISHIMA eral: MUC2 EXPRESSION AS AN INDICATOR OF EFFECTIVENESS OF HIPEC IN COLORECTAL CANCERS

LoVo

SW620  colo205

MUC2 mRNA

GAPDHmRNAR

Figure §. MUC2 mRNA expression in colon cancer cell lings, MUCZ mRNA
“expression was observed in the colon cancer cell lues: LoVo. No expression
was seen in SWA20 and cole2S,

cancer, and Fig. 3 shows their incidence. Of the 22 patients,
MUC! protein expression was seen in 19 patients (86.4%),
MUC2 in 10 (45.5%), MUCS in 10 @5.5%). MUC4 in 15
(68.2%), and MUCSAC was seen in 15 (68.2%).

Investigation of MUC2 protein expression and outcome in
colon cancer patients with peritoneal dissemination who
underwent HIPEC, Expression of MUC2 protein and outcome
was investigated in the patients with peritoneal dissemination of
+_golon 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 negafive for MUCZ expression,
the 3-vear survival rate'way 61.1% (Fig. 3). Patients negative for
MUC2 expression thus had a significantly better outcome. In the

on-HIPEC group, no relationship was seen between outcome

and expression of MUC2 protein. There was no significant

difference between survival time.and presence or.absence.of .

MUCY, 3,4 and 5AC expression (Fig. 4a-d).

Investigation of MUC2 mRNA expression in colon cancer
ceil lines. The results of an investigation of MUC2 mRNA
_ expression in three different colon cancer cell lines are
shown in Fig. 3. The highest expression of MUC2 was seen
in the LoVo cell line. No expression was observed in SW620
and colo205.

Effects of MUCZ-SiRNA introduction on heat and anticancer
agent. When SIRNA-MUC2 was introduced into the LoVocell
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 scrambled

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.D2, and that in the cells with MUC2-SiRNA was 20%
©170D).

Discussion

In recent years, with advances in anticancer agents and mole-
cularly targeted drugs for chemotherapy, improvements have
‘been seen inomeomes foronresectable colon cancer;particaiarty
hematogenous metastasis {2). However, there are no reported
large-scale trials showing clear fmprovements in outcome for

Dy
1]
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Figure 6. The living cells on heat and auticancer agents, The percentage of
living cells among the colon cancer cells with serambled SIRNA {eultured
a 37°C) was 1aken to be 100%. The percentage in the coils with strambled
SIRNA was 83% (053 0D The percentige in the cell with SIRNA-MUCZ -~
was 209 (017 QD4

peritonsal dissernination, and there is no mﬁhsmd treatment,
Cytoreduction and HIPEC are now conducted in these patients,
and reports of their efficacy are occasionally seen (5,6). At our
hospital, HIPEC has been performed for colon cancer patients
with peritoneal metastasis as the only distant metastasis, and a
sigrificant effect has been seenwhen compared with patients
who did not reeeive HIPEC (5).

HIPEC also has mixed efficacy, being effective in some
cases and ineffective in others. If it were possible 1o 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 mucin 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 to have a particularly close relationship with colon
tissue (12,22-24), and from investigation of these proteins, it is
thought that MUC2 expression is important in the effectiveness
of HIPEC therapy,

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

N 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 r@ia‘icé to the
effects of HIPEC in this study.

We investigated the effects of HIPEC when RNAj wasused
10 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.

dn the present study, the effectiveness of HIPEC was'seen
10 decrease when MUC2 protein expression ‘was seen incolon

cancer cells and, conversely, 1o increase when MUC2 protein
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expression was not seen; Thus, MUC2 expression may be useful.

INTERNATIONAL JOURNAL OF ONCOLOGY

asan indiCamIVinhdc;zermi::iﬁg'Wilﬁﬁicr HIPEC is indicated.
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Witk @ Imatinib mesylate )RG5 23F%h & # 2 6N/,
ENEIRTE % 1 5 /B GIST @ 1 WikRiE !

AH O OBRA B MK R &/ mE @&
LHOEE O§ & bl ERY KR wP
L AR B T A
BIERFESP IS 1 T
FRASREEESRTAH B ERERES

L6 FORET, BHL Lo ERIORELL, BEEEBHRL, TESLSEROBELE
WML BHUSBIHEECT CHEMICARORANS LEM 2R BUREH Chi e s Lt
Fod i S BN E B L, BREFHE T Lo BEIOMENBICEA L, REpoHmL
Twifz, $7, BHBELZHoOMEL R0 2800 B2 WL, BERER A AT LA
BIAGE 12 10% Gom OFSHMET, MW A0 TR imd Bot, GERGid T
FE okit, OD3 ST cesmooth muscle actin (SMA), S0 BBIETSH Y, Ao gastrointest-
nal stromal tumor (GIST) 22 L7, BB LY imatindb mesyvlpte 40mg HORBREEL, #&
BOFEOBYE, BEREGRTHE.

Lo

B OIS R AEE sastrointesting] stromal tumar (BUF, GIST B8R BB ELHLEL
M X OFRE BT 22 24% <, AR ERT LR ERTHL . SERA R, BRI E SR
BicRE s, BESSEZ S AR GST UYL CREFHE ML, 25 UHERRH LY Inatinib
mesylate 2H5 LI LT, Hiks5 FHERREGFFO LEALEBRLLOT, FToTREgReh
ACHT S,

& #

B4R, B

i, s

BMagR i<zl zil.

B @Rt aI kRl

BLEHE 2006 45 | HEl & FREMBOB#H 2 THEL T 22081 0w 2 2006 48 3 B F 1o B A
BlL, 25023 BS000, SRILESER I

ABBIE © BF 68cm, 0 65ke, 0 117/55mmHe. BGRB8 O KETIC, wang
B, BSEEE LeBrEstEd. BTEBCSEERoBS TR L

ABE IR R R o500/ LR TH oA FRRmBR ST, b 107g/dl By
320% XMt gD

ERESHL LI AREEE B US CTHBAEARFE L THBCBELED. BRBCcT T

P E B RS Rl B Tl BWEE 0D BESEREng
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BRI A S SRE. I4EE05%

LBOF R TH o Fig.la, b). BEEHIICHE2ESILALY, BREHELLBE LEBSPE
ZhedT L7z,

FHFR - SHHRT IR CRE L. BN EREoS L RS LR U
BREHETLE, P4 B S Blos OAEHBCEEROBL P, XY 5’*“ mERED
F o MEIRSERI BRI DD, MR SAVADETERRLFEED A (Fig.2). 1, K
LRELEO Do/ BLIWABERESEE L yoROs L CHBSE LBy, BEL2H 65om
oL ESIB L, MBS LR EEREEL AT T (B0 R BA A ATRAL
7z

GEARARER - AR S BHEBICRIET 2 12 0x6em OBELH D, —~HiLBmEP RO HEO
AR NERESRE L, ) o SERLED L. SETRERRORA o EAA T, Wik
Twsfz (Fig 3).

HHARSORENR  BEMRRHEES L AR T RRoMB2 B, SERaRE iR
B okit, COMAHE T oSMA, S0 HEBETH -~ (Fig.d). B LI nAhBdidko cIsT

LB L ﬁﬁ&@é\ﬁ?ﬂ B RERCZD 550 BB TH Y, HIHEEENICGIST Ol
B ThL D L RBE LS 4, BEEY W2E0S L 1o Ly ERE Y BN OBE
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HpBeolEMEL RO, JoABEBEBI LA 28, TOEBR L ABTR, UL EHl
W S EBEEBEA AR L TEEEESES o, HBREE LY B EESEERE LY
e b2 EF 2 SN BOIBIE 12/50 high power field (BUF., HPP L#3ED Th o7 37,
ckit MET O exonl L KWEERA LN
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Aunthor (year} Age  Sex Lacation  Size {tm} i}f:gﬁ Imatinib  OQutcome {month}
1 Sugawara¥(2003) 37 male  deam 4 nw nu 18alive
2 Tokuge® [2004) 62 mele  jelunum 75 no o 87 recurrence
3 Okia® (2004} 58 - male iteum 18 o0 no Galive
4 Kinosita® {2005} e male  jejuoum 1l yes ne 5dead
5 Saite?(2007) 071 male o dleum 5 Cmo 110 9 dead
&  Hisaoka® (2007} 72 female ileum 1 no unknown unknown
7 Kawsshima® (20080 45 - ke ileum o iy unknown 3464live
8 Yokoyama'® (2008} 62 male  jejunum 13 ves ne Ll recurrence
% Yasuc 2010 68 male - fjunum 7 o yes 36 alive
10 Manba™ (2011} 74 male jejunam 14 nu k e 9 alive
11 Ourcase 46 male  fleum 12 yeg yes &0 alive

HERE BB EETHEGE O HEIERLY. E4 BB 14 B H I Y anatnb mesvlate 400
mpg/ HAHE T CEEE T L Tw A4 Grade | ©OUIESEOE PR o2 Sl 2 30 Twedze,
MEEOHEIE IO CT THELTE Y, #E S EOHE, BEROBRII v

® R

GIST HESII LT HERES 0BT L S h, BRICEHEYS, 88FEtovTFh~ogbiRs
F,OSMA #efl, SI00BETEBE T DM e UBEOBE TR GIST e EEO 02~05%
T, 05 LA GIST OHER 20~30% TH I IBEN I TH LY. FL, ToRRESGHEE, i
P, EEENrE L, BEARToRRL L), SLETBEHEERS S 2w E 15V
GIST OB GARET 24072 2000 LR OFEEHAC G GIST | TEBEA MM 2% -7 FILEZRR
HAETHRELLL LARHBCHRENIABRMLEY 118 (SERTER) Thon (Table 1)777,
FRME RS T2REEE CFEHMMRTH . B 108 L CHEESEEL S o KE
B Jom 28 18om T2 FIFRFUBMNHEEOREL L OFE b0 BEELH TR
BT B3 RUBE Y, 2EICHHE matinib mesylate P SR Cw 4, BB PHIERYTH L5 4 B
LEGIE2WP 9P AMRMERCL T 34, BBSH 22003409 b AHFHoAD 28
WESMICHEL T, RN FRIITALEbn GIST 0oESEGOIEE, WENKE 3 5o
PLE, BRELRE, BRAE BOZRRIOHPF CIHEDLELEAY S, HEBHOL S BSOS A
Lo, BREE, FES, R ERNEREIR(FERERRL IR, ~BUEHROER
YAZ, FHRIIDWTIE, Flecher %% Micttinen $8Y 2 YO 2 7 S8 CEEEs AL, 2T
FAE Gold 599 L7 normoegram WX 20 A2 9EHBN s A ds, DRIGEEE, Bosie %
BRI LTI A2 AoTL, BRREGSC 2HLSETEFRPNFETALOTHE. Th
LB EREMND ZEBBREFEL FHOLOEUE20% LEFCEBELVYLOTH 7

GIST L H LR IIEEoRRNELUHRTH S, Dematico SV RESLYBRTE MO 5 E
EFEHM% THoLOUIH LT AESYREFANEFHHOPREER O~ 2 2B Ehd o0
HLTwE, BREAOREAVIHER L BEBBHER TH Y, ) L EBR T haDy) V58
B Tbive ey F, BRIEEL L L2 WRCIST ONB SHEMGBREHTIE vk
ENF, Mudan 578, BHEROSUEL T 0L, BEAYORETEABTEDLELTWE, 1
T, FHHCEBERESEL LSS TY, ERETCATREIVROESRES L LoBEYS, HBRLE
UCHBFABZBMOERBEAR N 2207, SPLPRLERA AL 2



HREABAHF U, D200

BRI TREFEFZZDTyLIHELD LY. PEI PRV EREL SO RBRE2YE
FTHETARELFL 1LY, HRRONANREOBRI DV TRSBRE L L EHOBRPLET
HEG. FRPHOBEEE LU okt BB TREVPCST oBEETHL I Ed6, okit 2EMICL
To A FRENRIRE Cd S hnatinib wesylate OF AR S i, HICHBSIC L0, kil 5T
exonll @ 1L imatinib mesylate OBEFHIFN E 2R Tw A%, 20001 B imatinib mesylate
DTV 2Ny MEEORFE LTHEBALEETH LY. FO% DT imatinih mesylate O#H 1 £
CEh, BURY AR TEBREANFEECER L L, ToRRMHTResEH L
LTwn, FAE Mo > bo— L BN GIST, BIBSHE oY L OUNERTOR oA T T
L, HH matuib mesylate 5 2w, B22ERLE oL I #E LB GIST YRR OMEE
R rmatinih mesvlate 5 2w, SLER L2 E R LS @EYIRE Y, BEBE O A
B GIST T 27 Yoty MHEOFERABLRB SN Tw b, BEME L 159 CIST iR HEN
BWARO Muddan &5 O#UEIL imatinih mesviate REREHOEET TH Y, imatinib mesylare OFFHE
RS ATy, Lo THEHO X CHERERICEESEEH, BU R CISTRH LT HE
W UBRE Mo 0B, 7Y 2 FEEE LT imatinib mesylate 24552 2 L TFROUBESURE

TELNREGHEEDRL. T hostinib wesylate QRS HHEII 0T OB RBHE TR 2w,
FBEPITI ) A2 GIST THH I &, heatinib mesylatc U OHRBII L B, FHRL2ERS2E 2OM
HFOR PR ERL TR 2ToTwaY, ~ BB EERoNELH Y, S UM R &
L. ZHACOWVTEGE, # A 2 GIST BHF 218 L L7 imatinib mesylate 3 42584, 1 %5 LI~
BEHE L Y0 22 BRI PH LT, BRBEGFNBLERL, oobHlzFRIIERL
oL ofEA L S0, RS OFPHER IR L RREREREY Kgﬁf}i BEETLR I
HEBY. matinth mesylate BRESE LAboBUAZE T 2EHETI0% PEFERL WA
EREAZ Y, NBRO S EFNENBZERCEITH L. £03HE LT imatinib mesylate % i
BORBRETZI L AR D v EBERS LA LRMEAL I LA, SELRESRARS
EELR, HELREIRBOBESILELFLCVE.
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1Y OEE O RS, BATE 2NN SRR ERWNBLAY BALAEE gestrointestingl stromal tumor © 1
B HREIHSEERIE 2008s18006
2} Sapders L, Sitverman M, Rossl B, Brassch J, Manson L. Gastric smooth muscle fumers. Diagnostic dilemmas and fac-
tors affecting outeome. Weorld | Serg 19882080525,
A} Nistida T Nakamura §, Tamgucki M, Hivets 8 Ro T, Kltanura Y. ot sl Clinicopathologienl features of gastric stromal
pmors. | Exp Clin Concer Res, 2000190441725
4 RUEEE, SO RS KRB B FE OB HRYE BERRTEEL, URE4E 0 B RUBERR
BELLALARGIST O L8 HAERAEANE 0065012085 T.
B pEEE, WEHECE B R HNRE AREE 2R B e ABERERRm i 5 8m
Pioa » 2R EL LA CET o 1 H. PABAHE, 00627017437,
61 RFHEE, N, MRS, BENEBR TS LA GIST o 18, BARBENES G 2005860097101
T OEER-R ERe-S U0 B WMBE, NEIE. DERRTRELAMRCIST o LW A RERNH LY
i 007THNATAA
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A Case of Gastrointestinal Stromal Tumor of the Small Intestine with
Peritoneal Metastasis Successfully Treated with Imatinib Mesylate

Toshiliss Kimura, Katsuji Sawzi, Tamotsu Togawa, Makoto Ishida,
Nobuhiko Ueda, Toshiharu Sawa, Akio Yamaguchi” and Yasunori Sate”
Department of Surgery, National Hospital Organization Fukad National Hospital
1t Department of Surpery, Faculty of Medicine, University of Fulal”
Department of Human Pathologe, Kanszawa University Graduate School of Medicine®

A dli-vear-old man was sdmitted with dizginess and abdorginal pain. Laboratory tests showed severe
anenin. Computed tomography {C7) scan showed 2 large heterogensous mass and fluid collection in the
abdominal cavity. Under g diagnosis of intrasbdomingl bemorrhage fram the intra-abdominal mass, we
performed an emergeney oneration, Lanparatomy revesled g 12510 %6 om solid tumer of the lenm with
bleeding st about 150 cm distant from the Hgament of Treitz, accompanied by perftoneal metastases.
Partial resection of the fleum and coagulation of peritoneal metsstases by elentrie knife were nerformed.
Pathologieal examination showed fnterlaced bundles of large bizarre spindledike tumor cells, high cello-
larity and 12 mitoses por 50 highepowor ficlds Imununchistochemical staining showed positive ro-
sponses for kit and CD34, but negative responses for gesmooth muscle actin (SMA} and S100 protein.
Based on the ahove findings, the tumor was diagnosed a8 a high risk mslignant gastrointestinal stromal
rummor {GIST) of the smoell intestine, Cat mutation analysis showed tumor had mutation af exon 11 of
the ctit gene His postoperative course was yneventiul On the 14th postoperative day. oral adminigtra-
ion of inatindl wesylate uf 400 mg/day was started. The patient has been [ollowed up lor 5 vears with
ng evidence of recurrence, 7

Key Words: sruall infestinal GIST, perifoneal metastasis, imatinih mesyiate
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Hyperthermic Intra-Peritoneal Chemotherapy,
HIPEC for peritoneal dissemination from gastric and colorectal cancer

Kl X -BH BX - AF FF

Kanit Katmvama Yasue Hisono Takanori Goi
(38} ()
ke 2
WE B L0 B
Atsushi Hda Abkin Yomapuchi
(EMan € ¢4

Summary

BEEEICT T A ERRE R R
(HIPEC) I3, BB ESBIE RN
BHBFRCHETRCET. EHPR
ERY. PO AFILABETHE, HIPEC
SEFRFTIEGIC © SR 125%CH L
MOBETE 0% ESILERERTY
PREESETOL. BEAEN HIPEC
Tl 2 FEHRIZ 44%, BEEFSRR
11%THD, FEORLOESHRER
Ulee KISHE Pl BEHIOEEHETR
BMST) 25 hEEERICHHROE
EERDE. BEEEE35% 3H0
10 BEEESE. FEFHITE8HE
ol BBEEERETSHPEC DL
DFROUENESN., BEEOER
[C&bh, BEASDEREANDRRIC
FR I, WRELEERECEUETE
BEABBBICEDEHEERSTCE
HTED. SRITERABOBESESR
AVNEHSOMERRERECLD Y
FUABUDPETSH .

Surgery Frontier 19(2) : 27-33, 2012

Key Words SEEs

LB

BRESUEENTESEB -T2
BOEREXNTHY, HERADERE
R LTY Y AHEREBILRWTE L,
HETIIEEER T, BRE D2y
THELE, T, EERERETS
EEEETIE, WM EREES
B TH, B MIENEEEERT
AR RN, B RMEREREREEL AL
L, PREFRRTHAH. KBETIEHE
BETH%, HBETL 3%ICHEE
BEVES LN, AFHHEPRE
{median survival time ; MST} {25~
AR EARBATHY, W LLER
Eidkv,

PAET VI LD

HIPEC + CRS OB

ERTHBEGICHPEC + CREEFFH o Twa ey —Rund 2955 TLLD
BB T 2009 I 135 AFE, BN 00 AFEFBAE LA, 7T
VR, FIFIUFLEVoPOETERBBH L o T E T, R THE
2008 ETH0 /S, 0N ECEI0EREEELCwEY, TYT - 4T ETT
O BERS @mE wE2 AE Yr¥HE—L, AR FFUTELGEETT.

HIPEC, CHPP, BHEEMEER HERERMPEE BER

bbbl 1985 E, L HEOK
B o iaHE LT, KIS B
SO LT e ISR PR
{r45#iE (hyperthermic intra-peritoneal
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