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Abstract

Background Lavage cytology positive (Cyl) is well
known as a poor prognostic factor in advanced gastric
cancer patients. However, the optimal therapeutic strategy
for patients with Cy1 has not yet been established. The aim
of this study was to evaluate the clinical significance of
Cyl for the purpose of establishing a suitable therapeutic
strategy.

Methods The data of 996 consecutive advanced gastric
cancer patients who underwent gastrectomy between 1992
and 1998 at the National Cancer Center Hospital were
retrospectively studied.

Results The 2- and S-year survival rates of the patients
who underwent gastrectomy without any other noncurative
factors besides Cyl were 25.3 and 7.8%, respectively.
When the analysis was limited to type 4 advanced gastric
cancer patients, none of the patients with Cy1 survived for
more than 40 months.

Conclusions The prognosis of gastric cancer patients with
Cyl is very poor. Some patients show long survival after
standard gastrectomy with D2 lymph node dissection;
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however, the prognosis of type 4 gastric cancer patients
with Cyl is so poor that multimodality therapy, including
perioperative chemotherapy, is essential.

Introduction

Recently, standard therapeutic strategies have been estab-
lished for gastric cancer patients based on the results of
some clinical trials [1-3]. The treatment outcomes of early
gastric cancer patients are now favorable [4] due to the
remarkable progress in endoscopic treatments [5, 6] and
minimally invasive surgery, including function-preserving
gastrectomy [7] and laparoscopic gastrectomy [8]. How-
ever, many surgeons believe that the treatment outcomes of
advanced gastric cancer patients remain poor.

Peritoneal dissemination is one of the most frequent
modes of metastasis in advanced gastric cancer. The pos-
sibility of cure in patients with this metastasis is considered
to be low because no effective curative therapy has been
established so far. Even after curative surgery in patients
without evidence of peritoneal dissemination at the time of
the operation, many patients develop peritoneal recurrence,
which is extremely difficult to overcome [9].

The majority of patients showing lavage cytology-
positive (Cyl) intraoperatively develop peritoneal recur-
rence [9]. Cyl can be interpreted as a state in which free
cancer cells are floating in the abdominal cavity, with small
peritoneal foci already established in the peritoneum [10].
However, despite Cyl being recognized as a definite pre-
dictive factor for peritoneal recurrence of gastric can-
cer{11-13], no effective treatment strategies have been
established for Cyl gastric cancer patients. In some cases
prolonged survival has been achieved, even in Cyl
patients. When the analysis is limited to patients with type
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4 advanced gastric cancer, however, the prognosis of Cyl
seems to be particularly severe [14].

In this study, the exact relevance of Cy1 and the clinical
outcomes of these patients were evaluated based on data
from a large-volume center of gastric cancer patients. This
is expected to be helpful for developing a suitable new
therapeutic strategy for this condition.

Patients and methods

The data of 996 consecutive patients who underwent gas-
trectomy between 1992 and 1998 for advanced gastric
cancer that invaded the gastric wall deeper than the mus-
cularis propria, as assessed by histopathological examina-
tion performed after the surgery at the National Cancer
Center Hospital, were studied retrospectively. All patients
underwent partial or total gastrectomy with lymph node
dissection. Basically, patients with peritoneal dissemina-
tion underwent simple gastrectomy with minimum dissec-
tion; other patients underwent standard dissection. Patients
with preoperative, clinically definitive peritoneal dissemi-
nation, i.e., ascites, hydronephrosis, and colonic stenosis by
barium enema study, were not included in this study. Both
the patients with diffuse peritoneal dissemination detected
at surgery and those with locally resectable peritoneal
dissemination were included in this study.

The former Japanese Classification of Gastric Carci-
noma defined peritoneal dissemination as P0, P1, P2, and
P3 according to its extent, while the current classification
(13th) is PO and P1: with or without. All patients were
classified according to the Japanese Classification of Gas-
tric Carcinoma. Macroscopic features of advanced gastric
cancer are classified as type 0: superficial, flat tumors; type
1: polypoid tumors; type 2: ulcerated tumors; type 3:
ulcerated tumors without definite limits; type 4: diffusely
infiltrating carcinomas; and type 5: nonclassifiable carci-
nomas. For the purpose of the present analysis, the patients
were divided into two groups based on the macroscopic
features of type 4 gastric cancer and others.

Cytopathology

Cytological samples were obtained just after laparotomy.
Approximately 100 m! of sterile saline was instilled into
the pouch of Douglas and then aspirated. The samples were
subjected to cytocentrifugation onto slide glasses at
1700 rpm for 60 s at room temperature. The slides were
then fixed in 95% ethanol, followed by Papanicolaou and
alcian blue stains. Additional slides were stained immu-
nocytochemically for CEA (Mochida, CEA010,Tokyo,
Japan), and also for epithelial antigen using the BerEP4
antibody (DAKOPATTS, Glostrup, Denmark). Two to
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three cytotechnologists and cytopathologists independently
examined all the slides to arrive at a diagnosis by con-
sensus. A patient was considered to have positive perito-
neal cytology (Cy1) if adenocarcinoma cells were detected,
regardless of the number of cells. In cases where atypical
cells were present but could not be definitely identified as
cancer cells, the peritoneal cytology was estimated as class
3, or indeterminate. Basically, lavage cytology was carried
out intraoperatively for advanced gastric cancer cases. The
data of cytology in this article, recorded in our database, is
the final result confirmed by immunohistochemistry several
days after surgery.

Statistical analysis

Statistical analysis was carried out using SPSS software
version 11.5 (SPSS Inc., Chicago, IL). The Kaplan-Meier
method was used for constructing the survival curves, and
the log-rank test was used for evaluating the statistical
significance of differences between the survival curves.

Results

Among the 996 cases included in our study, cytological
examination was performed in 779 (Table 1). Cytological
examination was positive for cancer cells mainly in
advanced gastric cancer patients in whom the tumor had
invaded outside the serosal surface (T3) or directly invaded
adjacent organs (T4) (Table 1).

As expected, many of the patients with peritoneal dis-
semination (P1) were cytology-positive (Cyl) but 27
patients with peritoneal dissemination (P1) were cytology-
negative (Cy0) (Table 2).

Among the 996 consecutive patients, 217 patients who
did not undergo cytological examination and 13 whose
cytological examination revealed an indeterminate result
were excluded from the analysis; in addition, 65 patients
who had distant metastasis to the liver, lung, and supra-
clavicular lymph nodes were also excluded. The remaining

Table 1 Correlation between cytological examination and the depth
of the tumors

T2 (MP) T2 (SS) T3 T4 Total
Cy0 78 156 251 56 541
Cyl 1 5 137 82 225
Indeterminate 0 0 9 4 12
Undone 105 58 44 10 217

184 219 441 152 996
MP muscularis propria, SS subserosa, Cy0 cytology-negative,

Cy! cytology-positive



