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Figure 2. Typical radiological findings of bone lesions in disseminated carcinomatosis of the bone marrow associated with gastric cancer (case 9). The bone
scintigraphy showed multiple hot spots throughout the entire skeleton (a). These bone lesions were composed predominantly of osteolytic bone destruction,

which was disclosed by CT (b, arrow head).

We determined the clinicopathological features of the 9
patients as follows; age, sex, serum levels of ALP and LDH,
presence of hematological disorders (DIC, anemia) at the
time this condition was diagnosed, type of bone metastasis,
incidence of hypercalcemia during the course of the disease,
histological type of gastric cancer, therapy for this condition,
and survival period since this condition was diagnosed. These
factors are all listed in Table 1.

Immunohistochemistry. Immunohistochemical staining for
RANKL and PTHrP was performed on gastric cancer speci-
mens obtained at surgery (cases 1-8, Table I) and/or biopsy
under gastroendoscopy (case 9, Table I) and bone marrow

specimens obtained by bone marrow puncture (cases 5 and 9,

Table I) according to the previously described method (6).
We also examined the expression of RANKL and PTHrP
immunohistochemically in gastric cancer specimens obtained
from 11 patients, in whom no metastasis was found 5 years
after operation as a control. The histological types of these
patients included 1 signet ring cell carcinoma, 7 poorly differ-
entiated adenocarcinoma and 3 moderately differentiated
adenocarcinoma. This composition of the histological types
of the patients were similar to those of the gastric cancer
patients who presented disseminated carcinomatosis of the
bone marrow.

Briefly, the sections (4 pm) were de-waxed with xylene
and rehydrated through a graded series of ethanol. After
inhibition of endogenous peroxidase, the sections were
incubated with primary antibodies at 4°C overnight, followed
by incubation with biotinylated link antibody and peroxidase-
labeled streptavidin (Nichirei, Tokyo, Japan) at room temp-
erature for 20 min. The sections were then reacted in 3,3

diaminobenzidine tetrahydrochloride (DAB), and then were
counterstained with hematoxylin. We used goat polyclonal
antibodies against RANKL (sc-7627, 1:50, Santa Cruz Bio-
technology, Santa Cruz, CA) and PTHrP (sc-9680, 1:50, Santa
Cruz Biotechnology) as a primary antibody. Tissue samples
from giant cell tumors of the bone and PTHrP-producing Tung
cancer were used as positive controls for RANKL and PTHIP,
respectively, while sections incubated with PBS instead of

the primary antibodies were used as negative controls for
both.

Statistics. The statistical analysis was performed using Welch's
unpaired t-test, where a value of p<0.05 was considered to be
statistically significant.

Results

The characteristic clinicopathological features of disseminated
carcinomatosis of the bone marrow associated with gastric
cancer. The clinicopathological features of the 9 patients with
gastric cancer demonstrating disseminated carcinomatosis of
the bone marrow are listed in Table I.

The nine patients with this condition included 5 males and
4 females with a median age of 52 years, which was younger
than that for the majority of gastric cancer patients. An
elevation in the serum ALP and LDH levels was a character-
istic clinical finding, which is important for making the
diagnosis, and the elevated ALP level was mainly related to

" bone origin. Wide-spread bone metastases to almost the

entire skeleton were detected by bone scintigraphy (Fig. 2a),
and the types of bone metastasis included osteolytic bone
destruction in all 6 patients whose bone lesions were evaluated
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Figure 3. The treatment for disseminated carcinomatosis of the bone marrow associated with gastric cancer in case 9. The platelet count increased to the
normal level (normal 12-32x10%u1) along with marked reduction of the serum D-dimer level (normal <1 pg/ml) after three courses of chemotherapy (MTX/
5-FU) and the treatment for DIC (Nafamostat mesilate, Dalteparin sodium). However, the serum levels of ALP, which represented the extent of bone lesions,
and a tumor marker, STN, still remained extremely high. Then, a bone-targeted therapy using bisphosphonates (incadronate) was started in addition to
chemotherapy, which resulted in a rapid reduction of serum ALP (normal 45-130 U/ and STN (normal <45 U/ml) levels.

by plain radiography, CT and/or magnetic resonance imaging
(MRI) (Fig. 2b). DIC, the most common hematological compli-
cation associated with disseminated carcinomatosis of the
bone marrow, was found in 6 of 9 patients. In the remaining
3 patients without DIC, macro- to norme-cytic and hyper-
to normo-chromic anemia was noted as a hematological

complication. This type of anemia together with an elevation -

of the serum LDH level suggest the possibility that the anemia
had been caused by a diffuse infiltration of cancer cells into
the 'bone marrow. Hypercalcemia is sometimes associated
‘with multiple bone metastases in cancer patients. In the
present study, however, only two of the 9 patients developed
hypercalcemia during the course of the disease in spite of a
widespread expansion of bone metastases.

The histological types of gastric cancer included 4 signet
ring cell carcinomas, 2 poorly differentiated adenocarcinomas
and 3 moderately differentiated adenocarcinomas. In the 3
gastric cancers with moderately differentiated adlenocarcinoma,
however, a poorly differentiated component was found in some
- parts of the gastric cancer in one patient. Chemotherapy
[cisplatinnm (CDDP)/5-fluorouracil (5-FU) or methotrexate
(MTX)/5-FU] was performed in 4 patients (cases 1, 3, 6, 8;
Table I), and the mean (=SD) survival period of these patients
was 187+62 days. In the 4 patients without chemotherapy
(cases 2,4, 5,7, Table I), on the other hand, the mean (=SD)
survival period was 55+42 days, which was significantly
shorter than that of the patients with chemotherapy (p<0.02).
In the remaining one patient (case 9, Table I) who was treated
most recently in our cancer center, a bone-targeted therapy
using bisphosphonates (incadronate) was performed in addition
to chemotherapy (MTX/5-FU). The clinical course of this
patient is shown in Fig. 3. Chemotherapy for gastric cancer
and treatment for DIC were started first, and DIC was no
longer seen when the three courses of these treatments had

finished. However, serum ALP levels, which represented the
extent of bone metastases, still remained at a high level, thus,
a bone-targeted therapy using bisphosphonates (incadronate)
was started in addition to chemotherapy. As a result, serum
ALP levels began to reduce along with the serum levels of
a tumor marker, sialyl Tn-antigen (STN), and the reduced
levels of serum ALP and STN were maintained for 6 months.
However, the patient then died because of progression of
DIC.

Expression of RANKL and PTHrP in gastric cancer. We
performed immunohistochemistry for RANKL and PTH:P to
identify any factors related to pathogenesis regarding the
development of bone lesions in disseminated carcinomatosis
of the bone marrow. RANKL showed positive staining in
the gastric cancer tissue specimens from 6 of 9 patients
(Fig. 4a and b), while PTHrP was positively stained in the
same specimens in 3 of 9 patients (data not shown). In the
bone marrow specimens, on the other hand, positive staining
for RANKL was found in the gastric cancer cells invading
the bone marrow in 2 patients examined (Fig. 4c and d),
whereas PTHIP was not positively stained in these cells (data
not shown).

We also examined the expression of these proteins
immunohistochemically in the gastric cancer specimens
without any metastasis as a control. RANKL was positively
stained in only one of 11 patients, while PTHrP was positively
stained in 3 of 11 patients (data not shown).

Discussion
Disseminated carcinomatosis of the bone marrow is accomp-

anied by solid tumors and gastric cancer accounts for the
majority of such cases (1-3), although the incidence of this
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Figure 4. Representatives of immunohistochemistry for RANKL in gastric cancer demonstrating disseminated carcinomatosis of the bone marrow (case 9).
(a) The findings for hematoxylin and eosin staining of gastric cancer show moderately differentiated adenocarcinoma (x20). (b) Immunohistochemistry for
RANKL in a serial section of the same specimen in (2). RANKL shows positive staining predominantly in the cytoplasm and plasma membrane of moderately
differentiated adenocarcinoma cells (x20). () The findings for hematoxylin and eosin staining of a bone marrow aspiration smear show infiltration of atypical
epithelial cells indicating metastasis from known gastric cancer (x20). (d) Immunohistochemistry for RANKL in a serial section of the same specimen in (c).
RANKL shows positive staining predominantly in thé cytoplasm and plasma membrane of metastatic gastric cancer célls as is seen in the primary lesion (b) (x20).

condition is rare. In this condition, cancer cells diffusely
infiltrate the bone marrow followed by explosive prolifer-
ation, which canses bone destruction and hematological
complications. However, the pathogenesis for the develop-
ment of bone lesions is still poorly understood. In the present
study, we examined the characteristic clinicopathological
features of disseminated carcinomatosis of the bone marrow
from gastric cancer based on the clinical findings of our
patients. The typical features included a younger patient age,
an elevation in the serum ALP and/or LDH, extensive bone
metastases with osteolytic bone destruction, a low incidence
of hypercalcemia and. histological types of gastric cancer with
signet ring cell carcinoma or poorly differentiated adeno-
carcinoma. Only a few cases in a case report are available
regarding disseminated carcinomatosis of the bone marrow.
Morimatsu et al (7) examined 11 autopsy cases of gastric
cancer patients with diffuse bone marrow metastasis, and
found the patients to be relatively young (mean 47 years) while
9 of 11 cases had a signet ring cell component. These results
are consistent with the findings in the present study. :

The prognosis of these patients was poor regardiess of the
treatment. However, the survival period of the patients treated
with chemotherapy was significantly longer than that for those
without chemotherapy. Furthermore, the survival period of
the patient treated with bisphosphonates in addition to chemo-
therapy was longer than that of the patients with chemo-
therapy alone although only one case was treated with bis-
phosphonates. Chemotherapy has been reported to improve
the prognosis of metastatic gastric cancer (8). In addition, a
new approach for the treatment for bone metastasis using
bisphosphonates has been established (9). Bisphosphonates
have an anti-proliferative effect on cancer cells by decreasing

the supply of growth factors from the bone through the
inhibition of bone resorption (10,11). Currently, nitrogen-
containing bisphosphonates have been shown to inhibit
cancer cell proliferation directly through the inhibition of the
mevalonate signaling pathway (12-14). Bisphosphonates
seem to be included in the treatment arm in combination with
chemotherapy against disseminated carcinomatosis of the
bone marrow.

To elucidate the pathogenesis of the development of bone
lesions in disseminated carcinomatosis of the bone marrow, we
immunohistochemically examined the expression of RANKL
and PTHrP, which are master regulators of osteoclast differ-
entiation and activation, in gastric cancer tissue and bone
marrow specimens of these patients. Among various cancers,
the expression of RANKL was found in myeloma (15,16)
and/or ATL cells (17), whereas such expression was rare in
solid mamors (18). In the present study, we demonstrated the
high incicence of the expression of RANKL in gastric cancer
cells, which extensively invaded the bone compared to that in
gastric cancer without any metastasis. To our knowledge, this
is the first study demonstrating the expression of RANKL in
gastric cancer cells. This finding raises the possibility that
gastric cancer cells act directly on osteoclast precursor cells
via RANKL to promote osteoclast formation. This finding
seems to imply the mechanism responsible for developing bone
lesions in disseminated carcinomatosis of the bone marrow.
We also found the expression of PTHrP in the gastric cancer
tissue specimens obtained from patients with disseminated
carcinomatosis of the bone marrow. However, its incidence
was lower than that of RANKL, and similar to that of PTHP.
in the control patients without any metastasis. PTHrP expr-
ession has been identified within tumor cells in 71 of 92
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patients with gastric cancer (19). PTHrP expression might
not be a specific event for the gastric cancer associated with
disseminated carcinomatosis of the bone marrow.

In summary, RANKL, which is expressed in gastric cancer
cells, is considered to play an important role in the development
of bone lesions in disseminated carcinomatosis of the bone
‘marrow by gastric cancer. Bone-targeted therapy using bis-
phosphonates, in addition to chemotherapy, is recommended
as the treatment of choice for patients with this condition.
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Predictive Factors of Lymph Node Metastasis in Patients
With Undifferentiated Early Gastric Cancers
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Background: For intramucosal differentiated early gastric cancer
that has little risk of lymph node metastasis, local treatment
such as endoscopic mucosal resection has been. generally
accepted as an adequate treatment. We studied clinicopatholo-
gical characteristics of undifferentiated early gastric cancer at
our institution to identify the predictive factors for lymph node
metastasis and qualify lesions that should be referred for
gastrectomy and not endoscopic mucosal resection.

Methods: We retrospectively analyzed the clinicopathological
features (patient age and gender, tumor size, location, macro-
scopic type and histological type, presence of ulceration, depth
of tumor invasion, and lymphatic-vascular involvement) in 332
patients with undifferentiated early gastric cancer who under-
‘went gastrectomy with regional lymph node dissection.

Results: Lymph node metastasis was observed in 45 patients
(14%). Univariate analysis revealed that depth of tumor
invasion (submucosa), tumor size (> 30mm), and lymphatic-
vascular involvement (positive) were associated with lymph
node metastasis. Only lymphatic-vascular involvement (positive)
.was found to have a significant association (odds ratio, 7.4; 95%
confidence interval, 2.9-19.0) by mmltivariate analysis.

Conclusions: Lymphatic-vascular involvement was the only
independent predictive risk factor for lymph node metastasis.
This pathologic factor was not useful for identifying patients at
high risk of lymph node metastasis who should be offered
gastrectomy rather than endoscopic mucosal resection.

Key Words: early pgastric cancer, lymph node metastasis,
undifferentiated carcinoma, predictive factor, endoscopic mu-
cosal resection
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E arly gastric cancer (EGC) is defined as cancer localized
to the mucosa or submucosa, regardless of lymph
node metastasis. Radical gastrectomy with regional
lymphadenectomy is the “gold standard” treatment for
patients with EGC."! The incidence of EGC has been
increasing because of advances in diagnostic procedures.?
However, because the incidence of lymph node metastasis
in intramucosal EGC is approximately 3% and that in
submucosal EGC is around 20%,® gastrectomy with
regional lymphadenectomy may be overtreatment for
many patients with EGC.

Several studies have identified risk factors that are
predictive of lymph node metastasis in EGC.2” It is
known that histelogically undifferentiated intramucosal
EGC tends to have lymph node metastasis more often
than - differentiated intramucosal EGC.>” The survival
rate for those with lymph node metastasis is significantly
lower than for those without lymph node metastasis.>%®
Some groups report a better prognosis for early signet
ring cell carcinoma than for other types of cancer,’ but
this is controversial.'® For intramucosal EGC that has
little risk of lymph node metastasis, local treatment such
as endoscopic mucosal resection (EMR) has been
generally accepted as an adequate treatment. EMR is
employed when an intramucosal cancer is diagnosed as
differentiated adenocarcinoma, is <2cm in diameter,
and has no central ulceration.*>

Recently, a new method of EMR, so-called endo-
scopic submucosal dissection (ESD), has been developed.!!
Compared with classic methods such as strip biopsy, ESD
can remove a larger size of gastric mucosa as a single
fragment with an adequate, safe negative margin.'
Complete removal of the lesion in a single fragment is
essential for an accurate histological diagnosis to determine
whether EMR alone will be curative. Several institutions
have suggested that use of EMR should be extended to
larger, differentiated intramucosal EGCs because lesions
< 30mm in diameter without lymphatic-vascular invasion

~or ulceration have little risk of lymph node metastasis.

However, there have been few reports about lymph node
metastasis from undifferentiated EGC,"” and the applic-
ability of local treatment for it is unknown.

One of the critical factors that mneeds to be
considered in choosing local treatment for EGC is the
accurate prediction of whether lymph node metastasis is
present. In this study, we retrospectively analyzed .the

J Clin Gastroenterol » Volume 40, Number 5, May/june 2006
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clinicopathological .characteristics of undifferentiated
EGC by reviewing cases that had been treated previously
at our institution in order to identify predictive factors of
lymph node metastasis and qualify lesions that should be
referred for gastrectomy and not EMR.

PATIENTS AND METHODS

Between January 1989 and April 2005, 1,004
patients with EGC underwent gastrectomy as an initial
treatment at the National Hospital Organization Shikoku
Cancer Center. Among these, 398 patients had undiffer-
entiated EGC. Cases of multiple lesions and cases without
regional lymph node dissection were excluded from this
study, giving a final total of 332 patients whose
clinicopathological features were -retrospectively ana-
lyzed. They comprised 160 men and 172 women whose
mean age was 58.0 years (range, 20 to 87 years), with a
mean tumor size of 36.5mm (range, 1 to 130 mm). Cancer
description and histological evaluation of resected speci-
mens were performed in accordance with the Japanese
Classification of Gastric Carcinoma.'*

A set of sections of the stomach parallel to the lesser
curvature were made, and the histological classification
was based on the predominant pattern of the tumor.
Poorly differentiated adenocarcinoma, signet-ring cell
carcinoma, and mucinous adenocarcinoma were regarded
as undifferentiated. Lymph nodes were cut into two
pieces, and the cut surfaces were examined to define the
status of the nodes. Lymph node metastasis was identified
with use of hematoxylin and eosin staining, and ulcera-
tion was defined histologically if fibrosis or deformity in
the submucosal layer or deeper was observed.

Tumors were classified macroscopically into two
groups: protruded (types 0 I and 0 IIa) or depressed
{types 0 IIb, 0 IIc, and O II). Lesions showing a
combination of these types were classified into a mixed
group. The association between each of the nine
clinicopathological factors and the presence or absence
of lymph node metastasis was examined to identify risk
factors predictive of lymph node metastasis.

Univariate analysis was performed with use of the
chi-square test. Subsequently, significant factors identified
by univariate analysis were included in the multivariate
stepwise logistic regression analysis to evaluate the
independent risk factors for lymph node metastasis. The
odds ratio in the multivariate analysis was defined as
the ratio of the probability that an event would occur to
the probability that it would not occur. Statistical analyses
were performed with use of the Statistical Package for
Social Science (SPSS 11.5 for Windows, SPSS, Chicago,
IL). Differences of P < 0.05 were considered significant.

RESULTS

Univariate Analysis of Risk Factors Predictive
of Lymph Node Metastasis

Of the 332 patients with undifferentiated EGC, 45
(14%) had lymph node metastasis. Lymph node meta-

© 2006 Lippincotr Williams & Wilkins

stasis was observed in eight (5%) of the 177 patients with
intramucosal cancers and in 37 (24%) of the 155 with
submucosal cancers. Nine clinicopathological factors
were examined: patient age and gender, tumor size,
location, macroscopic type and histological type, presence
of ulceration, depth of tumor invasion, and lymphatic-
vascular involvement. Univariate analysis revealed
that the depth of tumor invasion (submucosa), tumor
size (>30mm), and lymphatic-vascular involvement
(positive) were associated with lymph node metastasis
(Table I). '

Multivariate Analysis of Risk Factors Predictive
of Lymph Node Metastasis

Only lymphatic-vascular invelvement (positive) was
shown to have a significant association (odds ratio, 7.4;
95% confidence interval, 2.9-19.0) by multivariate
analysis (Table 2).

Survival

Median period of follow-up was 50.5 months
(range, 0 to 199 months). Survival curves for patients
with and without lymph node metastasis are shown in

TABLE 1. Univariate Analysis of Risk Factors for Lymph Node
Metastasis in Patients With Undifferentiated Early Gastric
Cancer (EGC)

Lymph Node Metastasis

Positive Negative

Factor (%) n =45 n =287 P Value
Age, years

<359 19 (11%) 151

=159 26 (16%) 136 0.256
Gender

Male 21 (13%) 139

Female 24 (14%) 148 0.952
Location -

Upper third 6 (17%) 29

Middle third 30 (13%) 195

Lower third 9 (13%) 63 0.794
Macroscopic type

Protruded 3 (33%) 6

Depressed 40 (13%) 275

Mixed 2 (25%) 6 0.129
Ulceration

Negative 23 (15%) 131

Positive 22 (12%) 156 0.601
Depth of invasion

Mucosa 8 (5%) 169

Submucosa 37 (24%) 118 < 0.001
Histological type

Poorly differentiated 28 (17%) 137

adenocarcinoma

Signet ring cell carcinoma 15 (9%) 144

Mucinous adenocarcinoma 2 (25%) 6 0.089
Size of tumor

<30 mm 12 (8%) 140

> 30mm 33 (18%) 147 0.009
Lymphatic-vascular involvement

Negative 13 (5%) 236

Positive 32 (39%) 51 < 0.001

Values are number of cases.
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TABLE 2. Multivariate Analysis of Risk Factors for Lymph Node
Metastasis in Patients With Undifferentiated EGC

Odds Ratio
Factor (95% CI) P Value
Lymphatic-vascular involvement 7.42 (2.85-19.03) <0.001
(positive)
Size of tumor (= 30mm) 1.98 (0.92-4.22) 0.079
Depth of invasion (submucosa) 1.75 (0.60-5.13) 0.310

Cl, confidence interval.

Figure 1. The 5-year survival rate was 96.7% for those
without lymph node metastasis and 91.4% for those with
lymph node metastasis. There was no statistical difference
in overall survival rate between patients with or without
lymph node metastasis. Of the patients with lymph node
metastasis, three died of recurrence of gastric cancer (one
with bone metastasis, one with bone and lymph node
metastasis, and one with lymph node metastasis). Of the
patients without lymph node metastasis, one died of liver
metastasis.

DISCUSSION

EGC has been reported to have a favorable
prognosis after gastrectomy.'” Lymph node metastasis is
. one of the most important prognostic factors for patients
with EGC; the survival rate for patients with lymph node
metastasxs is significantly lower.than for those without

¢ However, the incidence of lymph node metastasis in
mtramucosal EGC is approximately 3%, whereas that in
submucosal EGC is 20%. Excessive gastrectomy and
1ymphadenectomy may affect penoperatwe morbidity
and mortality.!” Therefore, minimally invasive treatments
such as EMR and lapaxoscople wedge resection are
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FIGURE 1. Survival curves for patients with and without
lymph node metastasis. There was no statistical difference
between them.

414

considered to be appropriate options -for EGC patients
without lymph node metastasis.

A new EMR technique that allows complete
removal of a large lesion as a smgle fragment with an
insulation-tipped diathermic knife!' is promising for
accurate histological examination of a specimen and
subsequent determination of whether local treatment
alone will be curative. Although undifferentiated EGC
is reported to have more lymph node metastasis than
differentiated EGC 8.7 histological type has no association
with survival.!® Our survival data showed no statistical
difference in overall survival rate between patients with or
without lymph node metastasis. This may be due to the
short follow-up period.

Current application of EMR is limited to differ-
entiated EGC; thus, we sought to expand the use of EMR
to undifferentiated EGC by retrospectively examining
undifferentiated EGC to determine predictive factors of
lymph node metastasis. Univariate analysis revealed three
clinicopathological risk factors: depth of invasion, tumor

_size, and lymphatic-vascular involvement. These factors

correlate with those reported previously for both differ-
entiated and undifferentiated EGC by multivariate
analysis.**%® Because lymphatic-vascular vessels are less
likely to appear in the mucosal layer than in the

- submucosal layer, it would be reasonable to expect that

submucosal tumors would have a more frequent associa-
tion with lymph node metastasis than intramucosal
tumors.

In the present study, multivariate analysis demon-
strated that the presence of lymphatic-vascular involve-
ment was the only independent predictive factor for
lymph node metastasis, in agreement with previous
studies of undlﬁerentlated EGC."* Although lymphatic-
vascular Involvement seems to 1dent1fy a high-risk
population that perhaps should not be offered EMR,
this can be determined only after a gastrectomy or EMR.
Thus, this pathologic feature is not useful in EMR. There
was no proper predictive factor to identify patients with
undifferentiated EGC at high risk for lymph node
metastasis who should be offered gastrectomy rather
than EMR. :

In our study, small, undifferentiated EGCs
< 10mm in size without lymphatic-vascular involvement
had no lymph node metastasis, but with the narrow range
of cases (seven in the mucosa and six in the submucosa),
the statistical significance is too limited to make any
conclusions. However, our trend is consistent with that
described by Gotoda et al,” in which zero of 141 patients
with undifferentiated intramucosal EGCs < 20 mm in size
without ulceration had lymph node metastasis. In our
study, one undifferentiated intramucosal EGC < 20 mm
(13mm) in size without ulceration and without lympha-
tic-vascular involvement had lymph node metastasis.
Contrarily, Abe et al reported that lymph node metastasis
was found in small, undifferentiated intramucosal EGC
(10mm and 12 mm) without ulceration.!?

The prognosis for patlents with differentiated EGC
who undergo EMR is favorable.!® Still, there is

© 2006 Lippincott Williams & Wilkins



| Clin Gastroenterol » Volume 40, Number 5, May/june 2006

Lymph Node Metastasis

some concern about how micrometastasis affects the
survival rate; Lee et al?® reported that patients with
micrometastasis had a lower 5-year survival rate than
patients without micrometastasis, especially in Stage IA.
It is suggested that micrometastasis is missed on conven-
tional histological examination and that immunohisto-
chemical examination is needed. Although there has been
no report on the prognosis for patients with undiffer-
entiated EGC treated by EMR, Ishida et al*' reported
that micrometastasis was more frequent in the undiffer-
entiated type than in the differentiated type, and it is
feared that cases of small, undifferentiated EGC treated
with EMR could potentially recur with lymph node
metastasis.

Currently the treatment procedure is decided on the
basis of clinical findings, and despite recent improvements
in diagnostic techniques it is sometimes difficult to define
the tumor margln and tumor depth by endoscopic
examination.”? The accuracy of determining tumor depth
is reported to be significantly lower for undifferentiated
tumors than for differentiated tumors and lower for a
depressed tumor than for an elevated one.*® Miyata et a**
reported that the complete resection rate of EMR for
EGC in poorly differentiated adenocarcinoma was lower
than in differentiated types.

According to our results, lymphatic-vascular invol-
vement was the only independent predictive risk factor
for lymph node metastasis. However, this cannot be
confirmed before surgery or EMR. This pathologic factor
was.not useful to identify patients at high risk for lymph
node metastasis who should be offered gastrectomy rather
than EMR. Clinical characteristics such as tumor size and
depth were not so strong predictors for lymph node
metastasis in our study. Therefore, it is prudent to choose
EMR as a therapeutic procedure for patients with
undifferentiated intramucosal EGCs.
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Summary .

For the team approach to patients with cancer, both of consistency of medical services and patient's
satistaction are important. Japanese health care reform planning prescribes an establishment of a section which
accepts patient's consultation and provides proper advice or information. Technology of the internet is also
promising for team approaches with staffs of other medical institutions as well as the patient support section in
the cancer centers. Key words: Patient support, Consistency of medical services, Patient's satisfaction, the Internat,
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B kK — RO ow & B OHEM
BoE OB E O O OR K BB B E
| &
=e aplE 17 mE CRESETRE. BRMICE 4om KOREEEE, FRICSRIEOZIIEE

@ SPan-1. NSE DEE FEERDC. FHEREER CEAROFRIERE, REHOSEHED DR
MeEEME AR, BREE IREROBLES B, NERRRERET O, 2RITRED
T, AERSEA 8 BT Ui, BiEmRIFEBIEESREC, EEREOBEERETEH TFNTHD

D, SZT:’;TKB’\J%??‘E& EBICHRETD.

%3RS AEUEEE. SERERE. Gemoitabine

EU®HIC
B R 60 LR Y= L LB
BEIIRET S, POBEOBRLEAI LI
N, EESTORENEICHEMT 2EMICH DY,
I 20 LT OB EEBREOMEIZED T
FNTHL?, SHEELE1TRBECRELL
B LR | FIA BB L 0T, ETOXH
MEEEIMLTHET 5.
| iE

Bz 178 B
£ RE, LR, SFBER
FIEE | BRI, C BTEE

Bl

B DR
RE% L.
EIRE  SBE, BEES L. BLERL

BLAERE C BEEER L.

FaEE  2003E9 B TALY LEHETBER
L, EE*Z%. BEIMBEFRIZT ENEE & IS
ZETHEETZRD, s e B A9 AR AR
Li-. BEEEHRELSHET SN, BEHICH 4em
K DFEMIER & FRICKAEET 2 ZMIEE
B OEEREIIRY v SHIER, BEkTiEWIN

1) BN A Y v 8 — AR
2) B WE

DUPAN-2, SPan-l O#BEFFH % D7z 25, CAlLS-
9 CEA, ofetoprotein (AFP) ZIEH HETH -
. FEBERTIESMLE RO NP HRED
BHCIZE ST, 20034 11 A 6 H EAMmE BRI
WEIZBA AR L.

B B 183cm, KE 55kg, BREH. JnE
116/68, Nkia 84/4>, %, kiR 367C, REERERIC
Zims L. BEEECEERL. BEY v 5EHIR

ey LEPREFRER. e L, L&

EHAEICERD ). GHED THEFRE S H
fTIE e MO R . WEEL L. EEEF
B L. MEFNEERL.

AJEEs R (Table 1) @ B MBRIGIF P ERENLIC
11000/pl & L&, BEEOE DT RO M AL
peas vl BER, TVTIVORT, FIEE
TREEOEE A2, CRP b 768mg/dl &5
WTHhor - MEEEEIEFHE BE~—7—
I3 CEA. CA19-9, AFP BIEB#FTH o 722°
DUPAN-2 3 190U/m! (i % : 150U/ml BL ),
SPan-1 it 120U/m! (iF % © 30U/ml B ), NSE
12 45ng/ml (F% : 10ng/ml BT) & LHEHD
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Table 1. ABEERIHH
(RA ) (HALE) (EEEER)

WBC 11760 /wd TP 6.0 g/dl \P-amylase 24 1U/1
Neutro 782 % Alb 33 g/dl Trypsin 230 ng/mi
Lymph 101 % T-Bil 0.4 mg/dl Elastase 1 161 ng/dl
Mono 72 % D-Bil . 0.2 mg/dl Lipase 21 1U/1
Eosino 23 % AST 59 10/1 Phospholipase Az 198 ng/dl
Baso 05 % ALT 72 1U/1 .

RBC 4117 /ul LDH 502 1071 (FEE<—7—)

Hb 120 g/dl ALP 939 1U/1 CEA 5.0 ng/ml

Ht 356 % vyGTP 275 TU/1 CA199 25 U/ml

Plt 38077 /ul T-Cho 114 mg/di DUPAN-2 190 U/ml

TG 116 mg/dl SPan-1 120 U/ml
FBS 100 mg/dl NSE 45 ng/ml
(EEE R BUN 150 mg/dl | AFP 1 ng/ml

PT 90 % Cr 0.56 mg/dl PIVKAII 18 mAU/ml

APTT 278 sec Na 139 mEq/I -

HPT 68 % K 40 mEq/I

Ci 100 mEq/!
CRP 7.68 mg/dl

72 PSTL 1 7Y v OBEFHOBRTIER
Do 7.

E ik JEEER CT (Figurel), MRI Tl
BRI dom KO RBAE — B ENDTE
EREE, RIS Y IRICERE N RS
BEOIERE, ERERY VSEOBR, BAKERO
#-. FDG-PET Tl REMICEREER I 53
2 B, ERSECIEEOEET RO
ERCP T O 70T S ik drolz.

- FFERE AR (Figure 2)  &EICE AT ORE
Ttk EEEOSTEE LOBEMETRD, &
EHREREE T, Pan-cytokeratin, Epithelial
Membrane Antigen, Vimentin 2B TH - 72,
PEoiEELY, WESY Y EL D bEMLE
BREESE L bR, SO ICHRASWROER
OTEEEIEV EE2 o/ BRORER L L
TFELRZVEIRTHA.

B OBR #% 38 (Figured) ' AR HSH A & Y
Fluorouracil (5-FU) 500mg/day x 5days/week
¥ Cisplatin (CDDP) 10mg/day % 5days/week
2 OeH L7 LEEmEs A L. L L 28RT
% EEw— A —-ALREREROIZD, 15

$ B I b =5 |2 Gemcitabine, (GEM) 1000mg/
body/week &M Z 7z 3 Kl DBEA T o7. FD%
—iE, BET—h — A ERICER L, HiELED

BERFE, LD CIEEE AR TR

(53)

Bk b B & T A L7z LA L GEM 2B T
B L BEAR CPRR EOERHE T
¥ 5FU% f ik L, %47% B GEM & CDDP
D2 EAECTER L. 20k BUESY —
Bk FRICED, EEEERALE. RahF
AL ASEAL L. PRI SR TEE LY, 585
=0, FAE EEEEKCTRTLE
HHE R (Figure 4) @ KEO MK & BEIEA
RN OEEY SHBD . BEHOEENE
BRI RO R Th o, BFHOIERE,
R, RN Y ABEBOE,, BEAOE
i, TS, WY v/ SEER b RO
e R T, BEERES T HL
NZ LS ATOEREEEE CEE SN TV
B BRI LR BT AR b N T
EELEHTH ), EABOBBEES LEE
el L 7o, BESEREIC A 5 1% squamoid cell nest
BERD 2o,
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AR 17 RBUOBEBETH ), SNEEE

LEBEIIBWTHREED. LA LRENZH
HE *ﬁFﬁ% 12 B W T b T squamoid cell nest
FROTEFEIGESN, RE IH“MFS (&5
ﬂ’ﬁ”""‘iﬁﬁ%ﬁ) Ll L7s.
’“L&H‘?‘cf@/\lﬂ 100000 A V245 5 FHEs R
B /‘?U T& B Z 2D W T 2k E National Cancer Insti-
tute (NCI) Surveillance, Epidemiology and End
Results (SEER) data (1975~2002 %) TiE 30 &
%?ﬁ@%&&bi&< 30~34 BIBWT 04% LB
TENTH AL FFTO 5 KGO EHFER
FEEE (AL 100000 A) BT 30 MRk D
BEEMITEYIIOWT A D &, 26~20 TEMED
03, THEM0LTH V) B ERFBICBVTIEELR
Yh &4 03T TH A, BT 20 RIS
EEFMBTELEL 00~01 THAH., MWITIZFF
TOMNBIIBT B EEEORESR (37 A D 100000
M) Z00l EHEENTHwELDOLHB. Ly
L., ZOXFTOMEDF— 7 IIEEEREZOT

BTX(EML%“T“-:— Wisk $£103% B2H

Figure 1. {LSFUEMARIZOEE CT « (A1, A-2)
LSRRG BRI IEN dem KO BEZEOIEE
(a), KAGHEEOIIZHBE (b), BEHERY PEAY 112l
j\ (¢) %t OEETHIEE~Y— 75— DUPAN-
213 190U/ml, SPan-1 i 120U/ml THo7z. (B) ﬂ:#
FRIEITRKE 36 BE D AL FREOB ST S OWE T
B & a2 RSB0, FEBEORMD &b é‘r
#7:. DUPAN-2 1'120U/ml, SPan-1 & 31U/ml 1£_&T
%P ‘ '

TR AMATR (HE %@ x200)

Figure 2.
MRS AT, SHEETHOSRECECER
MRa % B 7:. REMEELFNEE T, Pan
cytokeratin, Epitheliai Membrane Antigen,
Vimentin %% B # T, Chromogranin A, Synapto-
physin iZEHTH - 7

CHEET
VO TERD

RE R
E;ux—t—‘ i E‘Ei

EREICRE LD DT
Bl EZLLNS.
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spy 1 I I 500 mg/day X 5 /week
CDDP 9 T ) 10 mg/day X 5 /week
GEM T 1T ¥ T T B 1000 mgx Lweek
300 - 250
5 250 F - 200
% 200 | g
i -1 150 paiy
El%- E
2 4100 &
100 F
so b - 50
! 1 1 1 L
7 20 40 60 80 (A)
A B2 W B '
Figure 3. HRR#ER
Vejcho 12/NE 37 B0 BEENE = SCHKAY LZ%%: L Bl A L ETFE D, BEEREROS
el

THEY LTV R, THEMTH LT, BE
LREBEOBIIR LN L) PTEEEDES.
0SB E 2T Luttges %13, 1818~2001 £
TONBERBOBEELERBEL LTRSS
ni-boon, ?ancreoblastoma, solid-pseudo-
papillary neoplasms, acinar cell carcinoma, en-
docrine neoplasms, cystic tumor & K4+ L 7271
PO WTESEDMAIICED X BRE LR
@ T\Wa, BT BIOBKRT — 4, BREER
sk, EES O BEE FRRELEPEHELIE
B 7] BlEE P EREOBRSEL L HETS
b DX 20 FOHKATH o7z, TOMDIERIL, 13
%) 7% Pancreoblastoma, 5%l %% acinar cell carci-
noma, 8 #l7% solid-pseudpapillary neoplasm, 1 41
2% iglet cell carcinoma & BET 41, 7R 1) @ 24 Hli
BEHNS L CHERETHo 72, T, BENTE
g L ST X LT 20 EEFI R, 20 LT R ERNT
BT, F03 b Peutz-jegher FEHRIZEH L 761
% 16, HET BRI RE Lzl e 1 FIR DT
Luttges & id 40 sERM O ME LR IRE S & B E
E03% LT T20mAMTIZ01% & BT
ThHEDFERTE LTS,
mEEEORRETELT #

e, M AN,

BRSOV T B ABRE S BEERIC LD
Y SE AT E - BRI 11819 Bl
B RS 10336 1 (87.5%) TH 1), 20 &
W ORESITEGE B b & D 7 £ B RER
23302 flEn. b3 AT 394 (017%) TdHYH, 20
B OB EEESE RO TENTHE. L
L. AIFOBEEETY 20 RO 9BIE R
r ol BlEBEBT LA D 10 BRI ERBUETH
- L RER NG, hAEOBEBETENDE

RREGRAERRITHIEILACOERETRIES

(55)

) EROFHIEECH D, BT, RIEEEE L W
3 EEANEE S mh, AEF T 1 HERTO
BEERIIROTERN TH L. BEEE IS
BEECHEEORENSET, LrbRESH
FUOEE LB LT ARE VSRR EING. &
ERTRERIIDT, BAREOBREZELS
(. EIZPSTL P TV Y OBETFHRETHLER
Do Te T L HEBEREPN-RIH o
CEEARELIPLEEZICC VEEDRS.

SR EEORES 5, EFENER
SURICEND T LML O NDA, BEEEEE
Y OENIABEEERET LEET, FRECK
s sE OB, Peutzjegher FEEROEH R L
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VaterZL3E

BAEEREAE $£103% H2F

Figure 4. HBRFTR (A) WIRAA  WBRAOEEFEH CREEEZOMRZEL Ty BRI E B
ERAT—REZo T (2). (B) #Ai3ATR (HE %% x400) : Squamoid cell nest @D, MEHIAF
FIALNZ LS AROBEREMR TR S, B9k TR LHEELERTH 7.

DHETIERES BETALENS L EBRbDN
L. EEOBEEESEL SHEICHAETY
BWErFEINZOTEEERER L EEICA
N, MEHEEE BEEHIR, REEEFEREZ
EOIFRERMAL EDPORENIBI TS LN
HEETHA.

BETIRETER T TALERERIE LT
GEM M8 —EIRF & ENbH, TOMRITIER
Bhd b, &30 3EEHAK BARSEE LIE
B REAZ LI EFHREYL TS, HE
Bl ES L OBERRERYTE X 5 ., BEICHEXRE
Zwi-Z Lab, TF5FU L CDDP O TH
EREE LA WEIFTHTH o720 T GEM
Iz 3FNC LRI, —BRTIEd o 72h8E
\CEEE 2 BRERIE o7z, GEM DIEREH
EEE 2 D L THERREV.

BEhHIZ »

INETRESNL NDENDTOBREEEE D
3 % K EB 4 i& Pancreoblastoma % Acinar cell
carcinoma, Solid-pseudpapillary neoplasm, islet
cell carcinoma T V), BEEEEROREILE
HDTENTH D, FENIEFBREBLRIEE, W
EHEREE D 2 WEEEEEETH Y, BERE
BITHBEEZRELL.
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A case of pancreatic ductal adenocarcinoma with rapid progress in young man

Mikihiko YASUDA, Takeshi SENJU, Yoshihusa ARATAKE, Taichi NAKAMURA,
Yuki HORIKAWA, Masaki YOKOTA, Toshihiko SUMII, Haruo IGUCHL

Akihiro FUNAKOSHI and Ken-ichi NISHIY AMA”

" Department of Gastroenterology, National Kyushu Cancer Center
? Department of Pathology, National Kyushu Cancer Center

A 17-year-old man was admitted to hospital because of epigastric pain. Various imaging studies showed a
solid tumor (4cm in diameter) in the tail of the pancreas, multiple hypovascular tumors in liver. Serum levels
of DUPAN2, SPANI and NSE were elevated slightly. Biopsy of hepatic tumor demonstrated that tumor cells
had eosinophilic cytoplasm generally and unevenly distributed polymorphic nucleus. These data suggested
that this tumor is poorly differentiated pancreatic carcinoma originated from the epithelium. Therefore, we
administered 5-fluorouracil and cisplatin, combined with gemcitabine. The clinical status improved tempo-
rarily by the treatment, however, worsened rapidly. He died 81days after the treatment. Final diagnosis of
autopsy was pancreatic ductal adenocarcinoma. Pancreatic ductal adenocarcinoma in the young patients is
rare, and we reported this case in addition to consideration on literature.

7)
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Multimodal therapy for advanced
pancreatic cancer

BHEE
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[ Key words | EATEE, {LHFE, RAMMUERE REOEE ST
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EoREFO BRI, BARERFSOR
FEEUR WA CHE U7 EITE 3R O Stage 1-
M FHTH Y, Stage ValdFHlid 23
Bl 2R, Stage IVh X2 B WEBEETDH
%, EEpRE L PN, WEATRERE, (LEE
R L FOMOBEEE ) T A EDE
TFHOWE ML IEEREE LTLEDY T
Xz rBhhd. FICURATREZETEICH
LTHBDIE T EHBEVA, FHTELZEITD
FOWMBEEE LTOREDZEZONE, T,
IADBEIIOWTERINICEEAET L L
17Be, BlziEted v FI4 v EDLE
B P L EFNEEL VL. FRIPFRLE
FE R WAL EEE D LBROEFNFEERL L
TEH252ELTEL. DENEMITLET
RGOSR, (LSRR, MEBLEEE, BiEd
gk WRIERES, RS, WHRREHD LW
FEEEEOVWTNADEROREET RS
HVIZEREFIOEIRT A Z LA EFNRE LR
LTELEARVWEEZLS.

A 3l 4 OBFREIC D WA L7 TEE
T LN TELLEBREINTVEOT, &
TR FHRUS O &EEEY, SENERED

RCORE L V) BEY HEE LORERTOR
Exd %2 2 CHEBLT B. T best supportive care
oW T HEFIFEDO—D L # 2 THRILE I
7:.«%). ) '

Lo fEEEE
{LSEBRTE (L FHANATEE

B X nETIEE

C OEEES, BBV RERAIOEREN

LI EH— BT H A, E—EIREARIL Burris
52 #s D3k, gemcitabine (GEM) TH 5 Z &
BT . FAE T GEM & 1,000 mg/m’
BT 1IEO0S TABEEEL BT 1
SERET 25 EE Y L T\w5. Tempero
&¥1d GEM 05 & Al B (10 mg/m’/5) T
BIEABEAHELTHY, 1,000mg/m’ % 30
5T EIEEET A B 5 L QLB L
BTH5.

GEM DR Bl 2 W IZERIC o 7ol Y
DEIREEFFTILENIEAVETAY
KoWTE, PEAEEERE LEBRETDHY,
WA TR I v & Vo T & v, Ulrich—Pur
CYOIEBRAY ST A ¥ thymidylate syn-
thase inhibitor T# % raltitrexed OB FRE L
raltitrexed BEEE & OE/EE{LLEE THER
BOBMETIE, HREROBEMEFREINTY

Toshihiko Sumii, Akihiro Funakoshi, Haruo Iguchi: Department of Gastroenterology, National Kyushu Cancer
Center JRILATECHE AEISIMBIRE UMA AL Y ¥ — HiLGAR
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