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An oral anticancer drug, TS-1, enabled a patient with advanced gastric
cancer with Virchow’s metastasis to receive curative resection
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considered to be stage IV, with distant metastasis (M1),
according to the Japanese classification of gastric cancer
[1], and is usually not an indication for surgery. The
prognosis of unresectable stage IV gastric cancer is ex-
tremely poor, and several chemotherapy regimens have
been introduced to attempt to prolong survival [2,3] or
to achieve downstaging, followed by curative resection
[4,5]. However, to the best of our knowledge, few pre-
vious reports have documented chemotherapy that
enables the curative resection of gastric cancer with
metastasis to Virchow’s lymph node, even though the
response rate of recent combined chemotherapeutic
modalities is 30% to 50%. We encountered a patient
with gastric cancer with Virchow’s lymph node meta-
stasis, who subsequently received curative resection
following treatment with the newly developed oral anti-
cancer drug, TS-1. There were no significant adverse
reactions to the chemotherapy.

Case report

A 67-year old woman, who had complained of upper
abdominal discomfort for 3 months, presented on June
6, 2000, with advanced gastric cancer, with swelling
of Virchow’s lymph nodes. Gastrointestinal fiberscopy
(GIF) and upper gastrointestinal series (UGI) showed
a type 2 tumor, i.e., ulcerated carcinomas with sharply
demarcated and raised margins, on the greater curva-
ture in the middle third of the stomach (Fig. 1A,C). A
biopsy specimen showed poorly-to-moderately differ-
entiated adenocarcinoma. Four swollen lymph nodes,
up to 1.5 cm diameter, in the left supraclavicular area
were considered to be metastasis to Virchow’s lymph
node, based on fine-needle aspiration cytology (Fig. 2).
Abdominal computed tomography (CT) and ultra-
sound sonography (USG) showed swelling of several
paraaortic lymph nodes (Fig. 3A; USG is not shown).
Abdominal magnetic resonance imaging (MRI) showed
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Abstract
We encountered a patient with advanced gastric cancer, with
Virchow’s lymph node metastasis, who subsequently under-
went curative resection after neoadjuvant chemotherapy with
the newly developed oral anticancer drug, TS-1. The patient
was a 67-year-old woman who had a type 2 tumor in the
middle third of the stomach, and Virchow’s lymph node me-
tastasis, which was diagnosed by fine-needle aspiration cytol-
ogy; she also had swollen paraaortic lymph nodes. Curative
resection was considered impossible, and TS-1 (100mg/day)
was administered for 28 days in one course, mainly in the
outpatient clinic. Although grade 2 stomatitis interrupted
the therapy on day 21 of the second course and on day 7 of the
third course, the type 2 tumor showed marked remission (par-
tial response; PR) and the metastasis in the Virchow’s and
paraaortic lymph nodes had completely disappeared after the
third course (complete response; CR). Eleven weeks after
the completion of the TS-1 treatment, total gastric resection
with D3 lymph node dissection was performed. Histopatho-
logical examination revealed tumor involvement only in the
mucosal and submucosal layers of the stomach and the no. 4d
lymph node. Most of the tumor was replaced with fibrosis with
granulomatous change in the muscularis propria of the stom-
ach and in the no. 3, no. 6, and no. 7 lymph nodes. This may be
the first report of a patient with advanced gastric cancer with
Virchow’s lymph node metastasis who successfully received
curative resection following neoadjuvant chemotherapy with
a single oral anticancer drug.

Key words TS-1 · Virchow’s lymph node metastasis · Gastric
cancer · Gastrectomy · Neoadjuvant chemotherapy

Introduction

Gastric cancer with involvement of lymph nodes in
the left supraclavicular fossa (Virchow’s lymph node) is
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thickening of the gastric wall and tumor invasion to the
gastric serosa (Fig. 1E). The patient was given a diagno-
sis of stage IV (cT3, cN3, cP0, cH0, cM1) advanced
gastric cancer with extensive lymph node metastasis,
even though no distant metastasis to the liver, lung,
bone, or peritoneum was diagnosed by CT, USG, or
bone scintigraphy. The performance status of this pa-
tient was grade 0, and laboratory examination results
were within the normal ranges, except for a high level of
carbohydrate antigen (CA)19-9 (283U/ml). Because
curative resection was impossible for this patient, che-
motherapy, using TS-1, was started, on 22 June, 2000.

TS-1, 100mg, was administered orally every day for
28 days, followed by a 14-day cessation as one course;
the drug was administered mainly in the outpatient
clinic. One course resulted in the complete disappear-
ance of the swollen Virchow’s lymph nodes, but slightly
swollen paraaortic lymph nodes still remained on USG.

GIF showed marked reduction of the gastric tumor, but
the presence of malignant cells was demonstrated by
biopsy. During the second course of TS-1 administra-
tion, the patient had grade 2 stomatitis, so that the
administration of TS-1 was interrupted on day 21. Al-
though the third course of the treatment started after 35
days of rest, grade 2 stomatitis interrupted the adminis-
tration again, on day 7. After this treatment, effective-
ness was evaluated with UGI, GIF, CT, USG, and MRI.
UGI and GIF revealed that the type 2 tumor had
changed to an ulcer scar with fold convergence and a
small elevated lesion (Figs. 1B,D; 4A), in which adeno-
carcinoma was proven by histological examination of
the biopsy specimen. Dynamic abdominal MRI showed
marked reduction of wall thickness after TS-1 adminis-
tration and, finally, no serosal tumor invasion was dem-
onstrated (Fig. 1F). Abdominal CT did not show any
regional or paraaortic lymph node swelling (Fig. 3B),

Fig. 1. A,B Upper gastrointestinal series shows a
protruding lesion with a crater on the greater cur-
vature of the middle third of the stomach before
treatment (A); the crater and margin of the tumor
were flattened after treatment (B). Evaluation of
the response was partial response (PR). C,D Endo-
scopic findings show an irregularly shaped tumor
with a crater before treatment (C); the lesion had
markedly regressed and flattened after treatment
(D). E,F Abdominal dynamic magnetic resonance
imaging (MRI) shows the thickness of gastric wall
with high intensity (arrow) before treatment (E);
the gastric wall became thinner (arrow) and the
serosal surface became smooth after treatment (F)
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abdominal USG showed a marked reduction of para-
aortic lymph nodes (data not shown), and Virchow’s
lymph node was not palpable. The serum level of CA19-
9 decreased to within the normal range, at 18U/ml.
Therefore, we concluded that curative resection could
be achieved.

Total gastrectomy with splenectomy and D3 lymph
node dissection was performed on November 8, 2000,
and no invasion to neighboring organs, no peritoneal
dissemination, and no hepatic metastasis was recog-
nized, and peritoneal cytology was negative. Histo-
pathological examination showed submucosal invasion
of a predominantly mucinous adenocarcinoma in a
small elevated gastric lesion. Only xanthoma cells infil-
trated the ulcer scar (Fig. 4A,B,C,D,E). Metastasis was
found in only one lymph node, along the right gastroepi-
ploic vessels (no. 4d), and no cancer cells were found in
any other lymph nodes, including the paraaortic lymph
nodes (no. 16a2 and 16b1). Necrosis and disappearance
of the tumor, with granulomatous change, were ob-
served in lymph nodes along the lesser curvature (no.

3), infrapyloric lymph nodes (no. 6), and lymph nodes
along the left gastric artery (no. 7) (Fig. 4F). Eventually,
the final stage was determined to be T1, N1, P0, CY0,
H0, Mx, and the curability of the surgical procedure was
B (no residual tumors, but not evaluable as “curability
A”). No signs of recurrence have been revealed by any
examination 1 year after the surgery.

Discussion

Unresected gastric cancer has been treated by several
regimens of combined chemotherapy. Some random-
ized control reports have documented that chemo-
therapy for gastric cancer patients with grade 0–2
performance status improved survival compared with
best supportive care [6–8]. FAMTX (5-fluorouracil
[5-FU] combined with Adriamycin [ADM] and Meth-
otrexate [MTX]) is considered to be standard chemo-
therapy in Western countries [9,10]; however, it has not
been accepted in Japan because of its severe toxicity.

Fig. 2. Fine-needle aspiration cytology of
Virchow’s lymph node revealed a large
number of adenocarcinoma cells with
clear nuclei, a high nuclear/cytoplasmic
(N/C) ratio, and mitosis. Papanicolaou
stain, �1000

Fig. 3A,B. Enhanced abdominal com-
puted tomography (CT) showed that
lymph nodes around the abdominal aorta
(no. 16a2) were swollen (arrow) before
treatment (A); the swollen lymph nodes
disappeared after treatment (B)
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According to a Japanese Clinical Oncology Group
(JCOG) study, FP (5-FU combined with cisplatin
[CDDP]) therapy has better response rates than UFTM
(UFT [tegafur, uracil] combined with mitomycin C
[MMC]) and 5-FU alone [11], and continuous low-dose
FP is used widely in Japan because of its high response
rate, which is equal to that of the original FP protocol,
with less toxicity [12]. The response rates of these che-
motherapy regimens have improved to 30%–50%, but
no regimen yields better survival than continuous injec-
tion of 5-FU alone. Most patients suffer side effects, and
often need long hospitalization for systemic chemo-
therapy, and thus, more effective anticancer drugs with
milder toxicity are needed.

TS-1 is a newly developed oral anticancer drug, which
consists of tegafur, gimeracil, and oteracil potassium at
a molecular ratio of 1 : 0.4 : 1, based on the biochemical
modulation of 5-FU [13]. Gimeracil competitively in-
hibits dihydropyrimidine dehydrogenase, is produced
in various organs, including tumor tissues, and rapidly
degrades 5-FU [14]. Oteracil potassium is an inhibitor
of orotate phosphoribosyltransferase that catalyzes the

Fig. 4. A Macroscopic findings show an
ulcer scar with fold convergence and
neighboring small elevated lesion on the
greater curvature in the middle third of
the stomach B–F Histological findings
showed that the gastric tumor was re-
placed by fibrosis with granulomatous
changes and xanthoma cell infiltration in
the ulcer scar (B, C, D) and regional
lymph nodes (F). Dominantly mucinous
adenocarcinoma with tubular adenocarci-
noma invaded the submucosal layer of the
elevated lesion (B, F). B H&E, �4; C
H&E, �40; D H&E, �100; E H&E, �40;
F H&E, �100

phosphorylation of 5-FU, a process that is considered to
be responsible for the toxic effects of 5-FU. Oteracil
potassium is mainly distributed in the gastrointestinal
tract after oral administration to rats, and induces ame-
lioration of the gastrointestinal toxicity induced by 5-
FU [15]. TS-1 induced a 53.6% response rate for gastric
cancer in an early phase II study [16] and a response
rate of 49% in a late phase II study [17], with a 35.7%
adverse reaction rate in the early phase II study and a
20% adverse reaction rate in the late phase II study. Not
only is the response rate the highest for a single agent
but also this oral anticancer drug does not require
patient hospitalization, because of its mild toxicity. TS-
1 was more effective for lymph node metastasis (re-
sponse rate of cervical lymph nodes, 68.4%; abdominal
lymph nodes, 49.2%) than for the primary lesion
(32.6%), lung metastasis (22.2%), or liver metastasis
(35.1%) in a phase II study. The present patient had
lymph node metastasis at a distant site (Virchow’s and
paraaortic lymph nodes), but no metastasis to other
organs, and no invasion to surrounding organs. Also,
the performance status of the patient was grade 0, and
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she had no problems ingesting food. Therefore, this
patient was a good candidate for neoadjuvant chemo-
therapy with the oral anticancer drug, TS-1. In fact, the
metastasis in Virchow’s lymph node completely disap-
peared (CR) and the gastric tumor was reduced by
more than 50% by TS-1; consequently, curative surgical
resection could be performed. Histopathological exami-
nations showed viable cancer cells to exist only in the
mucosal and submucosal layer of stomach and in a
group 1 lymph node, but not in any group 2 and group 3
lymph nodes, including paraaortic lymph nodes. More
than two-thirds of the gastric tumor was replaced by
fibrosis with granulomatous changes, in particular in the
submucosal lesion and some regional lymph nodes. The
response was classified as category grade 2, moderate
change, according to Japanese classification of gastric
carcinoma. The final stage was T1 N1 P0 CY0 H0 Mx,
and the level of curability of the surgery was B.

A few reports in Japan have documented the success-
ful treatment of gastric cancer with Virchow’s lymph
node metastasis by chemotherapy. Ohyama et al. [18]
reported a patient with advanced gastric cancer with
Virchow’s and paraaortic lymph node metastasis who
completely responded to a four-drug combination che-
motherapy. Pathological examination revealed no tu-
mor cells in the primary lesion or in any dissected nodes,
including Virchow’s nodes, although recurrence devel-
oped 18 months after surgery [18]. Three reports have
documented that Virchow’s lymph node metastasis
disappeared after low-dose FP chemotherapy, and that,
consequently, gastrectomy could be performed, al-
though paraaortic lymph node metastasis was histologi-
cally proven in all three patients [19–21]. Nakaguchi et
al. [22] reported that Virchow’s lymph node metastasis
disappeared after treatment with an oral anticancer
drug, 5�-deoxy-5-fluorouridine (5�-DFUR), and, con-
sequently, distal gastrectomy was performed, but it was
not curative surgery because of paraaortic lymph node
metastasis. Therefore, the present report appears to be
the first report of curative resection of advanced gastric
cancer after the disappearance of Virchow’s lymph
node metastasis induced by neoadjuvant chemotherapy
with a single oral anticancer drug. Complete response
should be confirmed by longer observation. Although
it is not yet known whether the overall survival of
this patient has been improved, this case suggests that
TS-1 is an effective anticancer drug for advanced gastric
cancer with extended lymph node metastasis. More-
over, this oral agent has the advantage of not requiring
hospitalization for patients with good performance sta-
tus, because of its mild toxicity.
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