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Abstract

The aim of this work was to determine whether intratumour contents of thymidine phosphorylase (TP), which converts 5'-deoxy-
5-fluorouridine (5-DFUR) to 5-fluorouracil, and dihydropyrimidine dehydrogenase (DPD), which degrades S-fluorouracil to
inactive molecules, could be useful in predicting the response of patients with metastatic gastric cancer to chemotherapy using
5.DFUR. Endoscopic biopsy specimens for the measurement of TP and DPD were obtained from the primary lesions before the
start of combination chemotherapy, in which 5'-DFUR, cisplatin and mitomycin C were administered. TP and DPD were measured
by enzyme-linked immunosorbent assays after the objective responses to chemotherapy had been confirmed. Twenty five patients
were enrolled in this study and data for 22 patients in whom responses were confirmed were analysed. The median levels (ranges) of
TP and DPD were 80 (4.9-360) and 44 (15-82) U/mg protein, respectively. The median value (range) of TP to DPD ratios was 1.9

+(0.25-5.1). Eight patients with a complete or partxal response to chemotherapy had significantly higher TP to DPD ratios than did
the remaining patients with stable or progressive disease (P = 0.014). When a cut-off level of TP to DPD ratio was defined as the
median value, the high-ratio group (n = 11) showed a significantly higher response rate (64% vs. 9.1%, P = 0.024) than the low-ratio
group (n = 11). Overall survival of the high-ratio group was significantly longer than that of the low-ratio group (the median
survival time; 300 days vs. 183 days, P = 0.047). The efficacy of 5'-DFUR could be optimised by preselecting patients with high TP/
DPD ratios in their tumour tissues, and this would be applicable to the treatment with capecitabine.
© 2004 Elsevier Ltd. All rights reserved.

Keywords: Thymidine phosphorylase; Dihydropyrimidine dehydrogenase; Gastric cancer; 5'- Deoxy»S -fluorouridine; Capecitabine; Mitomycin C;
Cisplatin; ELISA

1. Introduction investigated. One of the best known is chemosensitivity
testing by culturing of tumour cells with the chemo-
Many methods for predicting the susceptibility of a therapeutic agents [1,2]. Another useful approach is the

cancer to various chemotherapy regimens have been analysis of enzymes involved in the activation or inac-
tivation of chemotherapeutic agents. However, the

T Corresponding author, Tel.: +81-89-932-1111; fax: +81-89-931- clinical rglc?,vance of such tests has.not been este}bllshed_
208, Thymidine phosphorylase (TP) is an enzyme involved
E-mail address: tnishina@shikoku-ce.go.jp (T. Nishina). in pyrimidine nucleoside metabolism. It has been
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recently reported that TP is identical to platelet-derived
endothelial cell growth factor and has been implicated in
angiogenesis [3-5]. It has also been reported that high
expression of TP in tumours was indicative of a poor
prognosis [6]. TP is expressed in a wide variety of solid
tumours (carcinomas of the breast, stomach, colon,
pancreas and lung), and its content is higher in tumour
tissues than in adjacent normal tissues [7,8]. Capecita-
bine and 5-deoxy-5-fluorouridine (5-DFUR), which is
an intermetabolite of capecitabine, are oral prodrugs of
5-fluorouracil (5-FU), and TP is an essential enzyme
that converts them to 5-FU [9,10]. High amounts of TP
in tumours are suggested to enhance the efficacy of
5'-DFUR [11]. 5-DFUR is currently being used for the
treatment of gastric cancer in Japan [12,13]. Conversely,
5-FU is catabolised to biologically inactive molecules
such as dihydrofluorouracil by dihydropyrimidine de-
hydrogenase (DPD) and DPD reduces the efficacy of
5-FU against tumours [14-16].

Recently, . it was revealed that the -efficacy of
5'-DFUR was correlated with the ratio of TP to DPD
(TP/DPD) activity in human cancer xenograft models
[17). Furthermore, a clinical study using 5-DFUR in
adjuvant chemotherapy showed that patients with a
high TP/DPD ratio in gastric cancer tissues had longer
disease-free survival than did the patients with a low TP/
DPD ratio [18]. Thus, the efficacy of 5-DFUR is
strongly influenced by the contents of TP and DPD in
the tumour tissues. Recently, convenient enzyme-linked
immunosorbent assays (ELISA) for measuring TP and
DPD in human cancer tissues were developed [7,8]. The
TP and DPD contents determined by each ELISA
showed good correlation in clinical samples of tumour
tissues with those determined by enzyme-activity assays
[7,8]. This enabled us to measure those enzymes quan-
titatively in small portions of biopsy specimens, some
comprising as little as 10 mg of tissue.

On the basis of these data, we conducted a prospec-
tive multicentre trial to investigate the relation between
TP and DPD in tumour tissues measured by ELISA and
the efficacy of 5-DFUR.

2. Materials and methods
2.1. Patient population and eligibility

Patients were eligible for this study if they met the
following inclusion criteria: (a) Patients having histo-
logically proven gastric adenocarcinoma; (b) patients
with advanced or recurrent gastric cancer with measur-
able metastatic lesions; (c) biopsy specimens taken from
the primary lesion for the TP and DPD assays; (d) pa-
tients not less than 20 years old; (e) performance status
of 0-2 (Bastern Cooperative Oncology Group); (f) no
prior 5-DFUR administration; (g) no severe major

organ dysfunction; (h) no severe complications; (i) ex-

- pected to survive more than 8 weeks and (j) written in-

formed consent obtained.
The institutional review board of each participating
institution approved this study.

2.2. Treatment methods

The treatment regimen was as follows: 5-DFUR,
1200 mg/m? per day, was given orally from days 1 to
5; cisplatin, 10 mg/m? per day, was given by 30-min
intravenous drip infusion on days ! and 4; mitomycin
C (MMC), 5 mg/m” per day, was given by bolus in-
travenous injection on day 8. This treatment was re-
peated every 2 weeks and was continued until
progression or until occurrence of unacceptable ad-
verse reactions.

2.3. Response criteria and treatment evaluation

The response to treatment was evaluated according
to revised World Health Organisation criteria (Re-
sponse Evalvation Criteria in Solid Tumours) every
4-6 weeks [19]. The response of each patient to .the
treatment was assessed by a group of extramural re-
viewers. All adverse reactions were graded according
to the National Cancer Institute Common Toxicity
Criteria version 2.

2.4. Preparation of biopsy specimens

Fresh endoscopic biopsy specimens (at least five
biopsy samples from each patients) taken for the
measurement of TP and DPD were sampled from
primary lesions before the start of chemotherapy, after
informed consent had been obtained. Samples from
each patient were immediately frozen and stored at
—80 °C. After the response to chemotherapy had been
confirmed, each specimen was homogenised in a
10-fold volume of 10 mM Tris-HCI buffer (pH 7.4)
containing 15 mM NaCl, 1.5 mM MgCl, and 50 uM
potassium phosphate, then centrifuged at 10,000g for
15 min. The supernatant was stored at —80 °C. The
protein concentration in the supernatant extracted
from the tumour tissue was determined using a DC
Protein Assay Kit (Bio-Rad Laboratories, Hercules,
CA).

2.5. TP ELISA4

TP in tumour tissues was measured by ELISA [7],
and the enzyme contents were expressed as Umg pro-
tein, where 1| U was equivalent to the amount of TP
generating 1 pg of 5-FU in 1 h. The interassay precision
of TP ELISA had a coefficient of wvariation (CV) of
8.6%.
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2.6. DPD ELISA

DPD in tumour tissues was measured by a sandwich
ELISA using two monoclonal antibodies specific to
human DPD [8]. Enzyme contents were expressed as
U/mg protein, where 1 U was equivalent to the amount
of DPD catabolising 1 pmol of 5 FU/min. The interas-
say precision of DPD ELISA had a CV of 2.5%.

2.7. Statistical analysis

Differences among TP and DPD contents and TP/
DPD ratios were analysed using the Mann-Whitney U
test. Differences in response rates were analysed using
Fisher's exact test. Overall survival rate was determined
using the Kaplan-Meier method, and the log-rank test
was used to calculate the difference in survival between
the groups. P-values <0.05 were regarded as statisti-
cally significant. All analyses were performed using
SPSS software (version 11.5J; SPSS Inc., Tokyo).

3. Results
3.1, Case analysis and background factors

A total of 25 eligible patients was enrolled in the
study between April 1999 and March 2002. Three pa-
tients could not have their responses evaluated because
5'.DFUR could not be administered sufficiently, due to
gastrointestinal stenosis, and their treatments were ter-
minated or changed too early. Responses to the che-
motherapy were confirmed for 22 patients, and TP and
DPD in the biopsy specimens from these patients were
determined by ELISA. The backgrounds of these pa-
tients are shown in Table 1.

3.2. Response to chemotherapy and toxicity

The responses to treatment were: complete response
(CR) one, partial response (PR) seven, stable disease
(SD) six and progressive disease (PD) eight. The overall
response rate was 36% (8/22). Grade 3 or 4 toxicity was
caused by anorexia (4%), neutropenia (28%), anaemia
(8%) and thrombocytopenia (12%). There were no
treatment-related deaths. :

3.3, Relationship between TP and DPD and responses to
chemotherapy

The values of TP, DPD and TP/DPD ratios for each

patient are plotted in Fig. 1(a), (b) and (c), respectively.
The median TP for all 22 patients was 80 U/mg protein
(range 4.9-360 U/mg protein) and that of DPD was 44
U/mg protein (range 15-82 U/mg protein). The median
TP/DPD ratio was 1.9 (range 0.25-5.1). Neither TP nor

Table 1
Patient characteristics

Characteristics Number of patients (n = 22)

Age (years)

Median 66

Range 32-78
Sex

Male 13

Female

Performance status (ECOG)

0 10
1 10
2 2
Prior treatment
Chemotherapy 3
“Target lesion
Lymph node 18
Liver 7
‘Lung 1
Histopathological type
Differentiated ] 12
Undifferentiated 10

“ECOG, Eastern Cooperative Oncology Group.

DPD contents were significantly different between the
responder (CR +PR) and the non-responder (SD +PD)
groups (P = 0.25 and P = 0.23, respectively) (Fig. 1(2)
and (b)). There was a considerable overlap for the dis-
tribution of TP/DPD ratios between responders and
non-responders, but the ratios were significantly higher
in the responder group than in the non-responder group
(P = 0.014) (Fig. 1(c)). When a cut-off level for TP and
DPD contents was assigned as the median value, there
were no significant differences in response rates between
the high- and low-level groups (response rate for TP,
55% vs. 18%, P = 0.18; response rate for DPD, 27% vs.
46%, P = 0.66). However, when the median value of the
TP/DPD ratios was designated as a cut-off level, the
high TP/DPD ratio group had a significantly higher
response rate than did the low ratio group (64% vs.
9.1%, P = 0.024) (Table 2). '

There was no significant correlation between the TP/
DPD ratios and the severity of toxicities.

3.4. Survival

Only one patient was alive for 630 days up to the
final follow-up time and the remaining patients were all
dead due to tumour progression. The overall median
survival time (MST) was 240 days. When each cut-off
level for TP and DPD was assigned as the median
value, there were no significant differences in survival
between the high- and low-level groups (MST for TP,
207 days vs. 284 days, P = 0.91; MST for DPD, 240
days vs. 207 days, P = 0.62). When the median value



T. Nishinu et al. | European Journal of Cancer 40 (2004) 1566-1571 1569

. 80 1 o o
P=0.25 8 P=0.23
3007 70 -
T o CH B SO
= 2
p= 0 o
a o 50 4 (o]
© 2007 o ‘ 2
e E —oo 46
EED J % 2 40 o]
2 2 —e6— 35 ©
o 8 ] o gp
b o) [e)
1001 99 S o
o° Rl 78 20 A
R o] O
O 10 1
8
0 0
(a) Responder Non-responder (b) Responder Non-responder
61
P=0.014
5 - (o]
e
e} O
47 —_— 3.8 o)
= O e}
«©
S 54 o
a 3 o]
o
2
o
- 27
633
o) ‘@‘ 1.7
1 [8]
Se]
0
(c) Responder Non-responder

Fig. 1. Comparison of thymidine phosphorylase (TP) (a) and dihydropyrimidine dehydrogenase (DPD) (b) contents (U/mg protein) and TP/DPD (c)
ratios in tumour tissues for the responder and non-responder groups. No significant difference between the groups was found for TP (P = 0.25,
Mann-Whitney U test) and DPD (P = 0.23, Mann~Whitney U test) contents, The TP/DPD ratio was significantly higher in the responder group
(P = 0.014, Mann-Whitney U test). Short horizontal line indicates the median value of each parameter in responder and non-responder groups.

of the TP/DPD ratios was designated as a cut-off level, 4. Discussion

the MST was 300 days for the high-ratio group and ,
183 days for the low-ratio group (Fig. 2). There was a The biologically active drug 5-FU is formed selec-
marginal, but significant, difference between the two tively from 5-DFUR by enzymatic conversion in TP-
groups (P = 0.047). » rich tumour tissues [10]. However, 5-FU is subsequently
Table 2
Response and TP/DPD ratios

TP/DPD Response Response rates (%) 95% CI

CR PR * SD PD
High ratio ( = 1.9) i "6 3 i 64* 31-89
Low ratio (<1.9) 0 1 3 7 9.1 0.2-41

CI, confidence interval.
CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.
" P =0.024 (Fisher’s test).
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Fig. 2. Survival plots for patients with high and low thymidine phosphorylase/dihydropyrimidine dehydrogenase (TP/DPD) ratios in tumour tissues.
Survival for the patients with high TP/DPD ratios was significantly longer than that for the patients with low ratios (P = 0.047, log-rank test).

catabolised to inactive molecules by DPD [14,15]. We
showed a significant correlation between the ratios of
these enzymes in tumour tissues and the clinical re-
sponse to 5-DFUR with improved survival in patients
with metastatic gastric cancer, although the sample size
was small. L

In this study, although it was difficult to predict the
response to 5-DFUR based on either TP or DPD
~ contents alone, the TP/DPD ratio in tumour tissues was
a good predictor of tumour response to chemotherapy
for metastatic gastric cancer. These data are consistent
with the recent reports that the TP/DPD ratio in tu-
mours was a better predictor of susceptibility to
5/.DFUR than either TP content or DPD content alone
in human cancer xenograft models [17] and in a clinical
study of adjuvant therapy for advanced gastric cancer
[18].

There are many methods for the measurement of TP
and DPD, including immunohistochemistry, a tran-
scription-polymerase chain reaction method and an en-
zyme-activity assay [7,11,20]. The immunohistochemical
method is the most widely used because of its conve-
nience, but it is difficult to measure the amounts of TP
and DPD quantitatively. In stead, we used ELISA to
measure TP and DPD in this study. This method is also

convenient and allows the quantification of enzyme ac-

tivity in small pieces of tissue such as endoscopic biopsy
specimens. These quantitative data allow the investiga-
tors to judge the results objectively. However, this
method contains some weakness. All of the biopsy
specimens taken may not be always tumour tissues, and
intratumoural heterogeneity in TP content has been re-
ported [21]. To avoid these biases in sampling, more
than five biopsy specimens were obtained carefully from
the same site of the primary lesion at which the diag-
nosis of adenocarcinoma had been confirmed by previ-
ous endoscopy. Another concern of this study is that TP

and DPD contents of primary lesions were used as the
predictor for the response, although the lesions that
were used as indicator lesions for the response assess-
ment were predominantly lymph nodes or liver metas-
tases. To the best of our knowledge, there are no reports
that TP/DPD ratios in primary tumour tissues corre-
spond to those in metastatic lesions. Our data demon-
strate that the measurement of TP and DPD enzyme
contents in the primary tumour tissue could help n
predicting the response to 5 DFUR in metastatic
disease sites. :

Phase II studies using 5'-DFUR in Japan have shown
a response rate of 14.3% (20/140) for patients with in-
operable gastric cancer [12]. One promising approach
for optimising therapy would be to combine 5'-DFUR
with other agents, such as upregulators of TP and other
biochemical modulators. Several anticancer drugs, in-
cluding MMC, upregulate the expression of TP, and
MMC in combination with 5-DFUR shows synergistic
activity in several human cancer xenograft models [22].
Cisplatin combination therapy affects biochemical
modulation with 5-FU; cisplatin increased the avail-
ability of the reduced folate for tight binding of the
5-fluorodeoxyuridylate-generated form 5-FU to thymi-
dylate synthase (TS) and enhanced the efficacy of 5-FU
[23]. Therefore, in our present study, these drugs were
combined to enhance the antitumour activity of
5-DFUR. In fact, our study yielded a 36% response
rate. This result was similar to those in several previous
reports of 5-DFUR combination therapies [13,24].

MMC upregulates the expression of TP in tumour
tissues. Cisplatin reportedly has no effect on the ex-
pression of TP [22]. It is unclear how MMC or cisplatin
influence the expression of DPD. Although we cannot
exclude the possible influence of adding MMC and cis-
platin on our finding that the TP/DPD ratio was pre-
dictive of response to 5-DFUR, previous studies on the
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expression of TP/DPD and the response to 5-DFUR in
experimental human xenograft models and in the clini-
cal adjuvant chemotherapy setting strongly supports our
conclusion [17,18]. Receritly, capecitabine has been de-
veloped as a new fluoropyrimidine carbamate drug. It is
a prodrug of the 5¥-DFUR used in this study. The total
amount of 5-FU generated from capecitabine within the
tumours was 2.8- to 4.3-fold higher than that from
5'-DFUR [25]. High response rates have been reported
recently for the treatment of gastric cancer with cape-
citabine [26,27). Taking together with our findings, the
response to capecitabine would be predicted more pre-
cisely by the use of TP/DPD ratio in the gastric cancer
tissues. We are planning a clinical study to investigate
the relative efficacies of capecitabine and the enzyme
contents of TP and DPD, adding TS, which is the target
of 5-FU and one of the predictors of its efficacy.
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Efficacy of Clinical Pathway for the Management of
Mucosal Gastric Carcinoma Treated with
Endoscopic Submucosal Dissection Using

an Insulated-tip Diathermic Knife

Shoji HIRASAKI, Masahito TANIMIZU, Toshikazu MORTWAKI, Ichinosuke HyoDO,
Toshiyuki SHINIT*, Norio KOIDE* and Yasushi SHIRATORI™*

Abstract

Objective Recently, the cases of early gastric carcino-
mas which can be treated by endoscopic submucosal dis-
section (ESD) method have been increasing in our

_institute. Simple and precise guidelines for treating
mucosal gastric carcinoma are necessary for improving
the treatment outcome of this disease. In our institute,
ESD using an insulated-tip diathermic knife (IT-ESD)
was introduced for the treatment of mucosal gastric car-
cinoma in 1996. The purpose of this study was to evaluate
the impact of a clinical pathway and standardize the
treatment for mucosal gastric carcinoma treated with IT-
ESD.

Materials and Methods The Clinical Pathway and
standardized of treatment for mucosal gastric carcinoma
treated with IT-ESD were introduced at our institute in
January 2002. We compared the length of hospitaliza-
tion, total costs, hospital costs, operation time and bleed-
ing rate during the 18 months before and after January
2002.

Results There was no significant difference in the

clinical characteristics of the 20 patients in the control

group and the 23 patients in the pathway group. There
were 9 and 13 bleeding cases in the respective groups.
The mean length of hospitalization, total costs and hospi-
tal costs were significantly less for patients in the path-
way group. There was no significant difference in the
operation time or bleeding rate among the two groups.

Conclusion Our clinical pathway and the standardi-
zation of treatment for mucosal gastric carcinoma
treated with IT-ESD proved effective for treating pa-
tients with mucosal gastric carcinoma and for minimizing

the length of hospitalization without compromising pa-
tient care. » '
(Internal Medicine 43: 1120-1125, 2004)

Key words: gastric cancer, clinical pathway, endoscopic
mucosal resection, complication

Introduction

The Clinical Pathway is a financial management system
that was developed in the United States under the Diagnosis-
Related Group (DRG) and the Prospective Payment Health-
care System (PPS). The Clinical Pathway originally was
aimed to shorten the hospital stay and reduce healthcare
costs, which has become an increasingly important issue in
medicine. In Japan, it is also used for the standardization of
medical care and to increase patient satisfaction with medical
treatment.

Generally speaking, the Clinical Pathway and standardiz-
ing the treatment protoco] for gastric carcinoma treated with
endoscopic submucosal dissection using an insulated-tip
diathermic knife (IT-ESD) is thought to be difficult to adopt
because this disease shows various clinical patterns accord-
ing to the size of tumor (1). The appearance of complications
such as bleeding or perforation may further complicate the
course of the disease (2), which will result in a Jonger hospi-
tal stay and high hospital costs in some cases. Recent ad-
vances in diagnostic techniques have enabled us to identify
small and asymptomatic gastric carcinomas, and the cases of
early gastric carcinomas that can be treated by endoscopic
mucosal resection (EMR) have been increasing. Therefore, a
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Figure 1. Schema of the clinical course. GF: gastrofiberscope, IT-ESD: endoscopic

submucosal dissection using an insulated-tip diathermic knife.

simple and precise medical protocol with a clinical pathway
is necessary to improve the treatment outcome and patient
satisfaction. In our institute, IT-ESD was applied to patients
with early gastric carcinomas up to 20 mm in diameter that
were of a well or moderately histologically differentiated
type, and were superficially elevated and/or depressed but
without ulceration or definite signs of submucosal invasion.
The purpose of this study was to determine the effect of the
clinical pathway and standardization of treatment for
mucosal gastric carcinoma treated with IT-ESD.

Materials and Methods

Preoperative assessment )

Until recently, there was no standardized treatment proto-
col for gastric carcinoma treated with IT-ESD at our insti-
tute. Doctors -made independent decisions about ordering
endoscopic and radiological investigations, diagnosing of
mucosal gastric carcinoma, and deciding on the indications
for IT-ESD, timing of oral intake, timing of follow-up
endoscopy and day of discharge. Until December 2001, pa-
tients who were going to undergo IT-ESD were examined by
endoscopic ultrasonography (EUS) after admission. And the
excision range was also determined after admission. Before
the introduction of the clinical pathway, patients were dis-
charged from hospital after meeting all of the following cri-
teria: they could tolerate clear liquids and a regular diet; they
had no symptoms due to IT-ESD including epigastric dis-
comfort or abdominal pain; the lapse of 7 to 10 days after IT-
ESD.

We retrospectively reviewed the records of patients ad-
mitted to Shikoku Cancer Center with mucosal gastric cancer
between October 2000 and December 2001, just before the
standardization of treatment with a clinical pathway for
mucosal gastric cancer treated with IT-ESD was introduced
to our hospital. Since January 2002, all patients admitted for
mucosal gastric carcinorna who were going to undergo IT-
ESD have been treated according to our treatment protocol
(Fig. 1). The cases associated with other organ carcinoma

Internal Medicine Vol. 43, No. 12 (December 2004)

were excluded from the study. The patients, who had severe
underlying disease such as heart disease, respiratory disease,
liver disease, or bleeding tendency, were excluded from the
indication of pathway. The patients, who had drugs to pro-
mote bleeding such as ticlopidine, aspirin or warfarin, were
indicated for this pathway after a definite term of discontinu-
ance of drugs. There were no patients who had severe under-
lying disease or warfarin therapy in the control group and in
the pathway group in this study.

All patients fulfilled the following criteria: 1) diagnosed
as having mucosal gastric carcinoma by endoscopic findings
or BUS, 2) had a biopsy specimen obtained from the lesion
that revealed differentiated adenocarcinoma, 3) did not have
an ulceration in the lesion, 4) had a tamor up to 20 mm in di-
ameter. These conditions were confirmed by at least two
doctors before IT-ESD. Since January 2002, patients who
were going to undergo IT-ESD were examined by EUS be-
fore admission. The excision range was decided before ad-
mission. They were admitted to our hospital 2 or 3 days .
before IT-ESD (Fig. 1). Respiratory function and electrocar-

“diogram were checked before IT-ESD. IT-ESD was per-:

formed under informed consent.

IT-ESD technigue

IT-ESD was performed as we previously described (3): 1)
marks were made at several points along the outline of the
lesion with a coagulation current, using a marking tip (Type
KD-1L; Olympus) (Fig. 2A), 2) an injection of 20 ml of sa-
line containing 0.0025% epinephrine was carried out just
outside the marks to prevent perforation until the mucosa
around the lesion was raised. 3) a hole (about 2 mm) for in-
serting the ceramic ball of the IT-knife into the submucosal
layer was made with hot biopsy forceps on the raised
mucosa. 4) starting from the hole made by hot biopsy for-
ceps, the mucosa just outside the marks with the IT-knife
was incised. 5) after completion of the IT-knife cut around
the lesion with a safe lateral margin (Fig. 2B), the sub-
mucosal tissue under the circumecised area was abraded with
it (Fig. 2C), 6) As the abrasion made progress, the circum-

1121



HIRASAKI et al

Figure 2. The procedure of IT-ESD; (A) marks (white arrows) are made at several points along the outline of the lesion with
a coagulation current. (B) completion of the IT-knife cutfing around the lesion with a safe lateral margin. (C) abrasion of the
submucosal Hssue under the circumcised area with IT-knife (white arrow). (D) the tumor is completely resected.

cised area shrank gradually, 7) an injection of saline with
epinephrine was carried out to prevent perforation, until the
circumcised area was sufficiently raised to snare the lesion,
8) mucosal resection was performed in the same way as with
snare polypectomy (Fig. 2D).

Histological assessment _

A gastrointestinal (GI) pathologist evaluated the EMR
specimens with special attention to the depth of tumor inva-
sion and the lateral and deep margins of excision. Resected
specimens were cut into 2 mm slices according to the
Japanese Classification of Gastric Carcinoma (4) and were
evaluated histologically as to whether cancerous glands were
present or absent at the margin of each slice.

Post EMR pathway :

All patients were given intravenous proton pump inhibitor
(PPI) postoperatively, followed by 4 weeks of oral PPL
Three to five hours after IT-ESD was finished, the first
follow-up endoscopic examination was performed to deter-

1122

mine whether bleeding would occur or not. The following
morning, a second follow-up endoscopic examination was
done and oral intake was started on the second postoperative
day (Fig. 1). Blood tests were done to determine whether
bleeding would occur or not on the next day of IT-ESD.
Further examinations were done if necessary op a case-by-
case basis. When the patient was free of bleeding or abdomi-
nal pain, a third follow-up endoscopic examination after IT-
ESD was performed on the 6th postoperative day (Fig. n.
Patients were discharged from hospital after meeting all of
the following criteria: they could tolerate clear liquids and a
regular diet; a third endoscopic examination after IT-ESD re-
vealed a decrease in the size of the postoperative ulcer. As a
rule, the patients were discharged from hospital on the 7th
postoperative day (Fig. 1).

Patients and methods

The outcome after introducing this clinical pathway and
standardized treatment protocol was investigated. Clinical
data were recorded from patients who were admitted to

Internal Medicine Vol. 43. No. 12 (December 2004}
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Table 1. Characteristics of Patients and Lesions in the Control Group and the Pathway Group

Control group Pathway group P value
Number of patients 20 23
Mean age (years) 69.8+7.7 71.1£5.6
Male: Female 15:5 17:6
Size of the lesion (mm) 11.0+4.8 9.0+4.8

NS: not significant.

Table 2. Results of Clinical Data of Patients in the Control Group and the Pathway Group

- Control group Pathway group P value

Total hospital days 17.5+6.9 10.9£1.9 <0.001

Preoperative hospital days (days) 7.245.2 1.90.3 <0.001

Postperative hospital days (days) 10.3+3.0 9.0£2.6 NS
Total costs (yen) 530,000+106,000 439,000+75,000 <0.01
Hospital costs (yen) 514,000+117,000 407,000+76,000 <0.001
Number of endoscopic examination 4.3x1.0 4.240.4 NS
Operation time (min) 56.6x34.7 48.4+25.7 NS
Size of the resected specimen (mm) 30.9£9.0 28.7+7.8 NS
Complications . '

Rate of bleeding (%) ) 45 56 ) NS

Rate of perforation (%) 0 0 NS

NS: not significant.

Shikoku Cancer Center for mucosal gastric carcinoma
between January 2002 and March 2003. The results were
compared with the historical data of patients admitted to
Shikoku Cancer Center for mucosal gastric carcinoma be-
tween October 2000 and December 2001, and were cared for
in a different manner, not according to the pathway.

Patients in both periods were divided into a bleeding
group and a non-bleeding group. The bleeding group was de-
fined as patients who required endoscopic management by
using methods such as clip placement and/or monopolar
electrocoagulation to stop the bleeding. The total length of
hospitalization, preoperative stay, postoperative stay, hospi-
tal costs, total costs (from the point of the diagnosis of gas-
tric carcinoma to the point of discharge), the number of
endoscopic examination (from the point of the diagnosis of
gastric carcinoma to the point of discharge, excluding the
point of IT-ESD), and operation times were compared
among the groups. Patients, who were discharged from hos-
pital on the 8th postoperative day or later, were judged as
variance.

Statistics

" ‘Values are expressed as mean+SD. Statistical analysis
was performed using the unpaired Student’s t-test. A P value
of less than 0.01 was considered to be significant.

Internal Medicine Vol. 43, No. 12 (December 2004)

Results

There were 21 patients in the control group and 24 in the
pathway group. One patient in the control group and one pa-
tient in the pathway group were excluded from the study as
they were associated with rectal cancer and underwent surgi-
cal treatment for rectal cancer after IT-ESD during the same

‘hospitalization. All lesions in this study were resected asa

single fragment. The diagnosis of mucosal gastric carcinoma
was confirmed histopathologically in all patients who under-
went IT-ESD.

The number of patients classified in each group and the
clinical data of IT-ESD are shown in Table 1. There were no
significant differences in any items tested between the two
groups. The mean age of the 43 patients was 70.5+6.7 years
(range, 48 to 84 years), being 69.8+7.7 years in the control
group and 71.1+5.6 years in the pathway group. The size of
the lesion was 9.9+4.8 mm (range, 2 to 19 mm), being 11.0x
4.8 mm in the control group and 9.0+4.8 mm in the pathway
group.

The data that should be compared between each group are
shown in Table 2. There were no significant differences in
the mean size of the resected specimen among the groups
(30.9£9.0 in the control group versus 28.7+7.8 in the path-
way group). The mean length of hospitalization became sig-
nificantly shorter in the pathway group (17.5+6.9 in the
control group versus 10.9+1.9 in the pathway group)
{(p<0.001). The mean preoperative stay was significantly
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Table 3. Effect of Bleeding upon Total Hospital Days, Postoperative Hospital Days and Hospital Costs

Control group

Pathway group

Bleeding Non-bleeding Bleeding Non-bleeding
Number of patients 9 11 13 10
Size of the lesion (mm) 123248 9.8+4.5 NS 9.2+4.6 8.6+4.7 NS
Size of the resected specimen (mm) 33.3+9.8 28.9+£7.2 NS 31.2+6.1 254+8.6 NS
Total hospital days 18.7x8.1 16.5+5.5 NS 13.9+2.8 12.4£2.5 NS
Postperative hospital days 12.0+2.9 8.7x2.3 NS 10.2£2.7 ) 8.0+0 NS
‘Hospital costs 533,000+£126,000 392,000+133,000 NS  433,000+64,000  394,000+83,000 NS

shorter in the pathway group (7.2%5.2 in the control group
versus 1.920.3 in the pathway group) (p<0.001). There were
no .significant differences in the mean postoperative stay
among the groups (10.0+3.0 in the control group versus 9.0+
2.6 in the pathway group). The mean hospital cost in
Japanese yen became significantly lower in the pathway
group (514,000£117,000 in the control group versus
407,000£76,000 in the pathway group) (p<0.001). The mean
total cost became significantly lower in the pathway group
(530,000+106,000 in the comtrol group versus 439,000z
75,000 in the pathway group) (p<0.01). There was no signifi-
cant difference in the number of endoscopic examinations
among the groups (4.3+1.0 in the control group versus 4.2+
0.4 in the pathway group). In the control group, all patients
.underwent endoscopic examinations at least 2 times namely,
1) at the point of diagnosis of gastric cancer and 2) on the
day following IT-ESD. One patient underwent 6 endoscopic
examinations: 1) at the point of diagnosis of gastric cancer,
2) at the point of EUS in admission, 3) five hours after IT-
ESD 4) emergency endoscopy due to bleeding after IT-ESD
in the night, 5) on the day following IT-ESD, and 6) on the
6th postoperative day. This was the case that underwent the
most endoscopic examinations in the control group. In the
pathway group, 19 of 23 patients underwent endoscopic ex-
amninations 4 times (once at the point of diagnosis of gastric
cancer, 3 times according to treatment protocol). The re-
maining 4 patients underwent endoscopic examinations 5
times, one underwent an additional endoscopic examination
due to bleeding after IT-ESD and 3 patients underwent an
additional endoscopic examination due to EUS. The mean
operation time of the 43 patients was 52.2:+28.8 minutes
(range, 15 to 120 minutes), being 56.6+34.7 minutes for the
" control group and 48.4+25.7 minutes- (range, 15 to 120 min-
utes) for the pathway group. There were 22 (51.2%) cases of
bleeding during or after IT-ESD: 9 (45.0%) in the control
group and 13 (56.5%) in the pathway group. No patients re-
quired surgery, angiography or transfusion for bleeding.
Perforation did not occur in any patient.

Effect of bleeding upon total hospital days, postoperative
hospital days and hospital costs was shown in Table 3. There
was no significant difference in the total hospital days, post-
operative hospital days or hospital costs between the bleed-
ing group and non-bleeding group in the control group and
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the pathway group (Table 3).

Five patients did not follow this pathway in the pathway
group, and were discharged from the hospital on the 8th
postoperative day or later, resulting in a variance rate of
21.7%. In all 5 cases, the start of diet was delayed due to
bleeding.

Discussion .

The Clinical Pathway has become widely adopted in
Japan since its introduction by the DRG and PPS, and has
been under trial in several hospitals since 1998 (5). In mak-
ing a clinical pathway, the treatment of a particular disease
needs to be standardized, but since this is a standard scale,
some cases do not follow a predictable course and variance
from the pathway is inevitable. Mucosal gastric carcinoma
treated with IT-ESD shows varjous clinical patterns accord-
ing to the size of tumor or the degree of bleeding, so variance
from the pathway is a major problem that needs to be re-
solved.

Although the mean length of hospitalization was reduced
after the introduction of this clinical pathway, there was no
significant difference in the mean postoperative stay between
the control group and the pathway group. The reduction of
the mean length of hospitalization was due to shortening of
the. preoperative stay. This result has been realized due to the
stipulation to confirm the depth of the tumor before admis-
sion. We were able to perform IT-ESD in a few days after
admission because two or more endoscopists confirmed the
depth of tumor or excision range before admission.

We classified cases of mucosal gastric carcinoma treated
with IT-ESD into two groups, according to whether or not
there was bleeding during IT-ESD or after. Because a bleed-
ing case differs from a non-bleeding case in its endoscopic
treatment and use of clips, it is associated with a longer post-
operative stay and higher hospital costs. But there were no
significant differences in the mean postoperative stay or hos-
pital costs among the bleeding group and non-bleeding
group. These results indicate that even patients with bleeding
were treated without delay, although bleeding may compli-
cate the course of administration. However, 5 patients did
not follow this pathway, resulting in a variance rate of 21.7%
in this study. In all 5 cases, the start of the diet was delayed
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due to bleeding. We-thought that the variance rate of 21.7%
in this study was tolerated because nearly 80% of the pa-
tients followed the treatment protocol. It has been described
that ordinarily about 20% patients do not follow the Clinical
Pathway (6). The reported incidence of bleeding in IT-ESD
was higher than in EMR using conventional methods.
Ohkuwa et al (1) reported that the incidence of bleeding in
IT-ESD was as high as 22%. In our study, the bleeding fre-
guency was higher than Ohkuwa et al (1) reported. Thus,
variant cases may decrease-in the future, if the bleeding in
“IT-ESD is well controlled. Improved devices for the manage-
ment of bleeding are certainly necessary to decrease the
length of hospitalization. There were no perforation cases in
this study. However, it is necessary to pay particular atten-
tion to perforations because Ohkuwa et al (1) and Ono et al
(7) reported that the incidence of perforation with IT-ESD is
5%.

In the present study, operation time with IT-ESD was
longer than that of EMR using conventional methods.
Although the IT-ESD technique is complicated, it might be
worth trying as the first therapy for mucosal gastric carci-
noma because of its high one-piece resection rate (1, 2). The
introduction of our treatment protocol did not affect the op-
eration time of IT-ESD. .

We decided that patients underwent 3 times of follow up
endoscopy in the treatment protocol. Before introduction of
the clinical pathway, all patients in the control group under-
went a follow-up endoscopic examination the following
morning. We create the first follow-up endoscopic examina-
tion to treat with bleeding soon after IT-ESD and the third
follow-up endoscopic examination to confirm the improving
of the postoperative ulcer. The result was that the total num-
ber of endoscopy in the pathway group did not increase com-
pared with control group. We speculated that the creation of
3 times of follow up endoscopy in the treatment protocol did
not affect the total costs or hospital costs.

We think that it is possible to hospitalize patients on the
day before IT-ESD if the preoperative examination is fin-
ished as an outpatient. Consequently we can shorten preop-
erative hospital days and total hospital days. Now we are
putting this idea into practice. In the pathway group, more-
over, when bleeding did not occur at the second follow-up
endoscopic examination, there was no GI bleeding thereafter.
Thus, we are considering a new pathway in which the third

follow-up endoscopic examination after IT-ESD is omitted
and the patients are discharged from hospital on the 6th post-
operative day.

By making the treatment protocol and criteria for dis-
charge clear, patients and nurses were able to understand the
treatment more clearly, which helped them to accept it. Asa
result, our clinical pathway and standardization of treatment
for mucosal gastric carcinoma improved the satisfaction of
both patients .and nurses, being well accepted by both.
Reducing hospital costs is of paramount importance because
the number of cases of early gastric carcinomas that can be
treated by EMR has been increasing at our institute every
year. A simple and precise clinical pathway and medical
guidelines for treating mucosal gastric carcinoma would
have a great impact on hospitals, and promote patient satis-
faction. ’

Our clinical pathway and standardization of treatment for
IT-ESD for mucosal gastric carcinoma decreased the total
length of hospitalization and overall healthcare costs. These
results suggest that our clinical pathway and standardization
of treatment for IT-ESD for mucosal gastric carcinoma had
a successful outcome and promoted the quality of care.
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U CASE REPORT O

Seronegative Alpha-Fetoprotein-Producing Early Gastric
Cancer Treated with Endoscopic Mucosal Resection
and Additional Surgery

Shoji HIRASAKI, Masahito TANIMIZU, Takao TSUZUKI; Eiji TSUBOUCHI,
Satoshi HIDAKA, Ichinosuke HYODO and Hisao TATIRT*

-Abstract

A 67-year-old man visited our hospital for the treat-
ment of gastric carcinoma. Endoscopic mucosal resection
was performed, however, histological examination of the
resected specimen revealed tumor invasion to the
submucosal layer with vessel invasion. Immunohisto-
logical studies were carried out on resected specimens
and part of the cancerous lesion showed a positive reac-
tion for alpha-fetoprotein (AFP), but the serum AFP level
was normal. Additional distal gastrectomy with Iymph
node dissection revealed lymph node metastasis although
there was no apparent finding of lymph node swelling by
preoperative diagnostic imaging. This patient remains
alive without disease for 3 years after surgery.

(Internal Medicine 43: 926-930, 2004)

Key words: Alpha-fetoprotein, early gastric carcinoma,
immunohistochemistry, lymph node metastasis

Introduction

Alpha-fetoprotein (AFP)-producing gastric carcinoma
(AFPGC) accounts for only 2-9% of gastric cancer (1). In
AFPGC patients, liver metastases are often noted (2) and the
tumor often has progressed to advanced gastric carcinoma at
the time of diagnosis. In Japan, AFP-producing early gastric
carcinoma (AFPEGC) is extremely rare and only 23 cases
have been reported in the past 15 years (1-8). Herein we re-
port the case of 2 man diagnosed with seronegative AFPEGC

For editorial comment, see p 889.

treated with endoscopic mucosal resection (EMR) and addi-
tional surgery,

Case Report

A 67-year-old man visited our hospital for treatment of
gastric cancer in September 2000. No specific family or past

‘medical history was identified. Routine hematological ex-

amination and biochemical tests were within normal limits.
In tumor marker examinations, carbohydrate antigen 19-9
was negative, however, carcinoembryonic antigen (CEA)
was slightly high at 5.2 ng/ml (NR <5 ng/ml). -Alpha-
fetoprotein (AFP) was within normal Iimits at 3.4 ng/ml (NR
<10 ng/ml).

Endoscopic examination of the upper digestive tract re-
vealed a protruding lesion, about 25 mm in diameter, in the
middle third of the greater curvature of the stomach (M area)
(Fig. 1). The biopsy specimen obtained from the protruding
lesion revealed moderately-differentiated adenocarcinoma.
Bxamination by computed tomography (CT) revealed no ab-
normalities in the abdomen. There was no apparent finding
of distant metastasis. Endoscopic ultrasonography (EUS)
with a miniature probe of 20 MHz frequency using the water
filling method revealed that the third layer of the gastric wall
was uneven (Fig. 2). Thus we could not deny that the tumor
had submucosal invasion. However, EUS was not sensitive
enough to evaluate invasion to the submucosa in the present
patient because this lesion was an elevated tumor and it was
difficult to show the depth of the tumor by EUS.

The present patient was eager to undergo endoscopic. re-
section. The patient underwent EMR for treatment under in-
formed consent. EMR using an insulated-tip diathermic knife
(IT-EMR) was performed as previously described (9). The
protruding lesion was resected completely with a safe lateral
and vertical margin, measuring 26x25 mm in size. Histo-
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dle third area (M area).

Figure 2. Endoscopic ultrasonography (EUS) shows that a
hypoechoic protruding mass is mainly located in the first and
second layers of the gastric wall and third layer is uneven.

logical examination of the protruding lesion revealed tumor
invasion to the submucosal layer (Fig. 3A) with vessel inva-
sion (Fig. 3B). The tumor was diagnosed as moderately-
differentiated adenocarcinoma with submucosal invasion,
ly2, and v1. The tumor revealed a solid papillary structure
and included abnormal cells with clear cytoplasm and

Internal Medicine Vol. 43. No. 10 (October 2004)

Figure 1. Endoscopic appearance of the gastric elevated lesion,
about 25 mm in diameter, in the greater curvature of the mid-

Figure 3. Microscopic findings of the resected tumor. (A) Low-
power view showing a localized tumor expansion limited to the
submucosal layer (black arrows) (HE stain, x4). (B) Histological
examination reveals apparent vessel invasion (HE stain, x40),

hyperchromic round nuclei (Fig. 4}, Thus, the tumor was
suspected as AFPGC. Immunohistological studies were car-
ried out for the resected specimens and the cancerous lesion
showed a positive immunohistochemical reaction for AFP
(Fig. 5). The malignant cells that invaded to the submucosal
layer represented positive immunoreaction for AFP, how-
ever, tumor cells in the vessels were negative immuno-
reaction for AFP. AFP-producing tissue accounted for about
5% of this tumor.

Additional distal gastrectomy with radical lymph node
dissection was carried out. Histological examination of the
resected specimen revealed an ulcer after EMR and malig-
pant tumor cells were removed. However, lymph node me-
tastasis was seen at #3, 7, and 8a according to the Japanese
classification of gaswic carcinoma (10). The metastatic
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Figure 4. The tumor includes abnormal cells with clear cyto-
plasm and hyperchromic round nuclei (HE stain, x20). alpha fetoprotein (x50).

Figure 5. The tumor cells showing positive immunoreaction for

Table 1. Summary of 24 Céses of Alpha Fetoprotein Producing

Serum AFP level at

Author Age  Sex Year the onset Sites Syrgptoms Size (cm) Gross type
1 Ohta 73 F 1989 187 L epigastric 2.8x1.5 Ta+lic
discomfort ,
2 Chang (2) 62 F 1990 146 M ND ND Tla
3 Chang (2) 59 M 1990 4,800 ‘L ND ND. Ic
4 Chang (2) 65 M 1990 <1 L ND ND Ila
5 Kato 58 M 1990 913 L none 2.7x1.7 TTa+Iic
6 Takignchi 61 M 1991 125.1 L none 2.0x2.0 Ta+llc
7 Shirasaki 41 M 1992 23 U epigastralgia ND Ta+Xic
8 Kubo 60 M 1992 449 L none 2.5%2.5 Ta+Iic
9 Kubo 72 M 1992 21.2 L epigastralgia 1.8x1.4 Ta+1lc
10 Kurita 61 M 1993 51.2 L none 2.0x1.8 ~ Ha+Ilc
11 Umekawa (3) 61 M 1994 52 ) none ND ) Iic
12 Morikage (1) 59 F 1994 53.1 M none 1.5x1.2 Ilc+Ila
13 Suganuma (4) 61 M 1995 WNL M epigastralgia ND IIe
14 Hashimoto (5) 74 M 1696 WNL M appetite loss 2.3%2.0 Ilc
15 Fujiya 79 F 1996 990 L abdominal pain ND Ta+Ilc
16 Kanazawa 66 M 1997 154.1 L epigastralgia ND I
17 Tsurumachi 61 F 1997 910 L epigastralgia 2.1x1.8 Iic
18 Taniguchi 65 M 1998 924 L none 1 e
19 Higashi (6) 64 F 2001 170 L epigastralgia 1.7x1.5 Ha+Ilc
20 Shimoyama (7) 71 M 2001 113 U none 2.3x2.0 Iic
21 Koyasaki 62 F 2002 287 M appetit€ 10ss 5.0x2.5 Ilc
22 Aoyagi (8) 73 M 2003 WNL L epigastralgia 4.0x4.0 JENIE:
23 Aoyagi (8) 76 M 2003 ND L none 2.5x2.5 Ta+Ilc
24 Hirasaki 61 M 2003 3.4 M none 2.6x2.5 I

ND: not described, M: male, F: female, L: lower one-third of stomach, M: middle one-third of stomach, U: upper one-third of stomach,
wel: well differentiated adenocarcinoma, mod: moderately differentiated adenocarcinoma, por: poorly differentiated adenocarcinoma, mis:
miscellaneous carcinoma, LN meta: Lymph node metastasis, Liver meta: Liver metastasis, sm: submucosal invasion, m: mucosal invasion,
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tumor cells in these lymph nodes rcpi‘esented negative

immunoreaction for AFP. The final diagnosis was T1, N2,
" MO and stage IL Post operatively, the serum CEA level im-
‘mediately decreased to the normal level (3.2 ng/ml). The

postoperative course was uneventful and any additional che-

motherapy was not performed according to informed consent
because this patient was unwilling to receive adjuvant che-
motherapy. He has been under close periodic observation,
and the serum AFP and CEA levels have continnously been
within normal limits during the follow-up period. There is-no
evidence of disease for 3 years after surgery. "

Discussion

Generally, the prognosis for AFPGC is poor, because in
such patients, liver metastases are often noted at the time of
diagnosis (2). Although the tumor is an early gastric cancet,
AFPGC tends to show liver metastasis, blood vessel invasion
or lymphatic vessel invasion (4). In the present case, addi-

tional surgery was necessary after EIMMR because of the
submucosal invasion and vessel nvasion of the EMR
resected specimen. ‘
A review of the English and Japanese literature revealed
23 cases of AFPEGC reported in Japan in the past 15 years.
Table 1 shows the 24 cases of AFPEGC reported in Japan in
the past 15 years, including the present case (1-8). The male
to female ratio was 17 : 7, the mean age was 64.4 years
(range, 41 to 79 years), and the primary symptom at the time
of onset was epigastralgia (29.2%). There were 10
asymptomatic patients (41.7%). AFPEGC sites were studied,
and 15 of 24 patients (62.5%) had lesions in the lower third’
area (L area). As for gross type, Ha+lic, Iic, IId and I were
most frequently observed in that order. Tla+IIc, Tlc, la and I
were macroscopically observed in 10, 8, 2, and 2 patients, re-
spectively. Liver metastasis was seen in 2 patients (8.3%)
and lymph node metastasis was seen in 18 (75.0%) of 24 pa-
tients at diagnosis, as seen in Table 1. Thus, lymph node me-
tastasis should be generally taken into consideration for

Early Gastric Carcinoma Reported in Japan in the Past 15 Years

. LN meta at Liver meta at Adjuvant Chemotherapy after ;
Depth Histology the onset - the onset Therapy Cheniotherapy ' reccurc[r)x}c/:e Outcome
sm mod + - ope - no reccurence alive
sm por + - ope MMC MMC+ADM (1Al) dead
sm por + - ope MMC+oral tegafur CDDP+MMC+ dead
' ADM+5FU (IAI)
sm pap + - ope oral tegafur - dead
sm por - + ope UFT(oral)+CDDP+ no reccurence alive
' . MMC+VP-16

™ mod ~por - - ope - no reccurence alive
sm pap + - ope - ND alive

. sm wel + - ope - no reccurence alive
sm por + - 7 ope - + dead
sm por - - ope - no reccurence alive
sm por + - ope - ND dead
sm mod - - ope doxifluridine - N0 reccurence alive
st por + - ope - SFU+MMC (IAD) ‘dead
sm wel ~por + - ope UFT SFU+CDDP+LV alive
sm mod + - ope - no reccurence alive
sm por + - ope MMC no reccurence alive

carmofur+krestin
sm por ND + ope - Do reccurence alive
m wel + - ope 5FU+CDDP no reccurence alive
SFU+MMC+ADM (IAD)

s mis . + - ope - - no reccurence alive
sm mod - - ope 5FU+CDDP+LV NO reccurence alive
sm por + - ope SFU+CDDP+LV Epirubicin (IAI) dead
sm wel + - ope - ND dead
s por + - ope - CDDP (IAI) dead
sm mod + . - EMR-+ope - no reccurence alive

ope: operation, m: mucosal invasion, EMR: endoscopic mucosal resection, UFT: uraci] and tegafur, ADM: doxorubicin, VP-16: etoposide,
5FU: 5-fluorouracil, CDDP: cisplatin, LV: leucovorin, MMC: mitomycin C, IAL intrahepatic arterial infusion.
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