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Abstract. For gastric cancer patients who have no peritoneal seeding at a
macroscopic level but positive results in the peritoneal lavage cytology
(PLC), the prognostic benefit expected by surgical resection is still con-
troversial. During the period 1975-1994 as series of 417 consecutive pa-
tients without distant organ metastases underwent surgical resection for
gastric cancer that had invaded the subserosal or deeper layers of the
stomach wall. Immediately after laparotomy, the pouch of Douglas was
washed with 100 ml of physiologic saline solution, and the fluid was
collected for cytologic examination (four slide glasses) using Giemsa and
Papanicolaou staining methods. According to the macroscopic (P) and
cytologic (Cyt) results, the 417 patients were classified into three groups:
P* (n = 97); P/Cyt* (n = 25); and P/Cyt™ (n = 295). Their 3-year
survival rates after surgical resection were 4%, 24%, and 48%, respectively
(p = 0.0001: P7/Cyt* vs. P/Cyt™; p = 0.0018: P/Cyt* vs. P*. Among the
25 P/Cyt™ patients, postoperative survival was not associated with the T
stage, N stage, cellular atypism, or cluster formation but with the number
of cancer cells per slide during PLC. The 3-year survival rate was 35% for
the subgroup with fewer than 10 cancer cells per slide (17 patients) and
0% for the other subgroup with 10 or more cancer cells per slide (8
patients) (p. = 0.017). For P~/Cyt" patients, who represent a subgroup of
gastric cancer patients with an intermediate survival rate between the P~/
Cyt™ and P patients, the number of cancer cells observed during PLC
offers a potent prognostic indicator for the gastrectomy.

Despite the recent spread of gastroscopic examinations, a large
number of gastric cancers are diagnosed in advanced stages. Once
the primary tumors invade directly into the subserosal or serosal
layers of the gastric wall, cancer cells are more likely to spread
into the abdominal cavity and consequently implant on the peri-
toneal surface (peritoneal dissemination) [1]. At present, when
peritoneal implants at a macroscopic level (implant-positive, or
P*) are detected during laparotomy, it is generally accepted that
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gastrectomy does not provide a prognostic benefit for them. Even
after a curative gastrectomy is performed for those who have no
peritoneal seeding at a macroscopic level (implant-negative, or
P7), peritoneal dissemination is the most common cause of sub-
sequent cancer death [2-4]. Thus, some authors have tried to
detect occult peritoneal dissemination using peritoneal lavage
cytology (PLC) for stricter indications of the curative gastrectomy
[5, 10-10]. Although P~ patients with negative PLC (Cyt™) re-
sulted in far better long-term outcomes after resection than P~
patients with positive PLC (Cyt*) [11, 12}, it is still controversial
whether curative gastrectomy should be abandoned for all P7/
Cyt™ patients. It is of no doubt that the floating cancer cells in the
peritoneal cavity do not always survive to form an implantation.
Boku et al. reported that the 3-year survival rate after gastrectomy
was 25% in P7/Cyt* patients [11], but they did not mention any
shared characteristics of this survival group.

Among Cyt* patients, there is wide variation in the number of
cancer cells detected, the presence or absence of cluster forma-
tion, and the degree of cellular atypism. In reviewing the previous
reports, only cluster formation was once taken into consideration
by a small number of authors, but no definitive conclusions have
yet been determined in association with patient survival [7, 13].
Thus, the present study was conducted to clarify whether curative
gastrectomy should be abandoned for all P7/Cyt* patients from
the viewpoint of long-term outcome (by analyzing more detailed
cytologic features).

Patients and Methods

During 1975-1994, a series of 417 consecutive patients underwent
surgical resection with curative intent of gastric cancers that had
invaded the subserosal or deeper layers of the stomach wall, at
The Osaka Medical Center for Cancer and Cardiovascular Dis-
eases. This group of patients included a number of cancer patients
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in whom macroscopic curative resection was considered possible,
regardless of the presence of peritoneal implants. However, pa-
tients were excluded from the study when at the preoperative
workup (laparoscopic staging) or at laparotomy numerous mac-
roscopic peritoneal implants to distant peritoneum were found or
when massive lymph node metastases beyond the surgical field or
liver metastases were revealed. All patients whose resection was
abandoned died within 2 years after laparotomy.

When such types of cancer extension were not proven, the
peritoneal cavity was washed with 100 ml of physiologic saline
solution (37°C), and the fluid was then collected from the pouch of
Douglas. The collected fluid was immediately centrifuged at 2000
rpm for 3 minutes, and the sediment was smeared on four slide
glasses. The slides were stained by Giemsa and Papanicolaou
methods and diagnosed by cytologists who were blinded to the
clinical information [14]. The PLCresults were classified as positive
when at least one cancer cell was detected; a suspicion of malig-
nancy was classified as negative. The diagnosis of a cancer cell was
based on nuclear size including the nuclear/cytoplasm (N/C) ratio,
its anisokaryosis, membrane pattern, nucleoli pattern, and density
of chromatin. Postoperatively, for the cytology-positive slides, the
total numbers of cancer cells were counted, and the presence or
absence of cluster formation of cancer cells was determined. The
detected cancer cells were also examined as to whether they had
severe nuclear atypism showing a high N/C ratio and dense chro-
matin (Fig. 1) [15-17]. In the gastrectomy cases, the distal two-
thirds of the stomach or the entire stomach was removed, and a
regional lymphadenectomy was done. Before closing the abdomen,
the intraperitoneal space was washed with 2000 m! of physiologic
saline.

After surgery, patients were followed at our outpatient clinic
with an interval of 3 to 6 months, including physical checkups and
laboratory examination of tumor markers such as the carcino-
embryonic antigen (CEA). In addition, chest roentogenography,
gastric endoscopy, and abdominal ultrasonography and computed
tomography (CT) were performed to determine if tumor recur-
rence was present. If present, the site(s) were also determined.

Patient survival was calculated by means of the Kaplan-Meier
method, and the statistical significance of the differences between
curves was tested by the log-rank test. Significance was assumed if
p < 0.05. The statistical analyses were performed using the
StatView 5.0 program (SAS Institute, Cary, NC, USA).

Results

The 417 patients who had undergone surgical resection consisted
of 256 men and 161 women with a mean age of 60 £ 12 years
(range 27-87 years; median 61 years). According to both P and
Cyt results, they were classified into the following three groups:
P* (n = 97); P7/Cyt* (n = 25); and P™/Cyt™ (n = 295). Figure 2
shows the postoperative survival rates of these three groups. The
3-year survival rates after surgical resection were 4%, 24%, and
48%, respectively (p = 0.0001: P7/Cyt* vs. P~/Cyt™; p = 0.0018:
P7/Cyt* vs. P*). The median survival periods were 10.8, 18.4, and
30.0 months, respectively. The groups showed similar patterns in
that most of deaths occurred within 30 postoperative months but
were rare thereafter.

Among the 25 P7/Cyt™ patients, 17 patients died within 30
postoperative months (2.5 years) and 8 patients survived 30
months or more. Excluding one patient who is still alive at 5 years
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Fig. 1. Severe cellular atypism showing higher N/C ratio and dense
chromatin. (Papanicolaou staining of intraperitoneal free cancer cells,
x40).

and another patient who died of other disease (noncancer), the
other 23 patients died of cancer. The cause of cancer death was
peritoneal dissemination in 19 patients (79%); liver metastases,
lung metastases, and pleuritis carcinomatosa were seen in one
patient each. Table 1 compares the background factors between
the two subgroups, which were classified according to whether
patients survived more than 30 postoperative months or not. As a
result, age, gender, the depth of cancer invasion in the gastric
wall, the status of nodal involvement (UICC classification), or the
histologic type of cancer did not differ between the two sub-
groups.

Importantly, the number of cancer cells per slide differed sig-
nificantly (p = 0.019). Ten or more cancer cells were detected in
8 (47%) of 17 patients who died within 30 months but in none of
the 30-month survivors. However, neither cluster formation nor
severe nuclear atypism reached statistical significance. Figure 3
compares patient survival in association with the number of
cancer cells. The 3-year survival was 35% in 17 patients with fewer
than 10 cancer cells per slide, which was significantly better than
0% in the 8 patients with 10 or more cancer cells per slide
(p = 0.017). The median survivals were 25.5 and 8.6 months,
respectively. The latter subgroup had survival rates similar to
those of the P* patients (p = 0.96) (Fig. 3).

Discussion

The fluid collected from the peritoneal washing contained not
only exfoliated cancer cells but also mesothelial cells, histiocytes,
and other nonmalignant cells. Floating cancer cells usually show a
wide variety of degeneration. A strict definition was applied to the
cancer cells that excluded suspicious or borderline malignant cells
because we had previously considered it necessary not to overlook
any candidates for longer-term survival during the gastrectomy.
As a result, only 25 (8%) of 320 P~ patients showed positive
cytology results despite direct invasion of their primary gastric
cancers to the subserosal or deeper layers of the wall of the
stomach. Likewise, among our 97 P* patients, the Cyt* rate was
also low: 56% (54 patients). Similarly, Bonenkamp et al., with a
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Table 1. Clinicopathologic characteristics of P7/Cyt* patients (n = 25)
with respect to survival after surgery.

No. of patients, by
years of survival after

Survival after surgery years surgery P
Parameter 2 30 months <30 months
No. of Patients 8 17
Age (years) 53.1+12.3 623+ 11.4
Gender 0.48
Male 4 i1
Female 4 6
Surgical resection 0.40
Distal gastrectomy 2
Total gastrectomy 6 15
Depth of tumor invasion 0.54
T2 4 6
T3 4 9
T4 0 2
Lymph node involvement (UICC) 0.21
NI 4 3
N2 1 6
N3 3 8
Histology 0.82
Differentiated 2 S
Undifferentiated 6 12
No. of cancer cells per slide 0.019
<10 8 9
=10 0 8
Cluster of cancer cells 0.94
Absent 2 4
Present 6 13
Large cancer cells with severe 0.054
cellular atypism
Absent 8 11
Present 0 6
Major cause of death” 0.61
Peritoneal dissemination 6 13
Other 1 4

“Except for one patient who survived more than 5 years and is still
alive.

strict definition like ours, showed that the sensitivity rate of PLC
was as low as 28% to 60% [12]. Thus, we consider that no false-
positive cases were included among our 25 Cyt*/P~ patients.

In the present result, the P7/Cyt* group showed an interme-
diate survival rate between the P7/Cyt™ and P* groups (Fig. 2).
Because similar results were reported by Boku et al. [11] and
Bonenkamp et al. [12], it raises the question of whether a survival
benefit would be gained by gastrectomy among P~/Cyt™ patients.
Although both T and N stages are generally accepted as simple,
potent indicators in cancer staging, all of our 25 P™/Cyt* patients
had both nodal involvement and T2 or more depth of cancer
invasion. Thus, instead of N or T stages, some other prognostic
indicators should be applied to such a limited group of P7/Cyt*
patients.

The present report seems to be the first to compare three
cytologic features (number of cancer cells, cellular atypism, and
cluster formation) in association with patient survival. It con-
cluded that the number of cancer cells was the only significant
prognostic factor (Table 1, Fig. 3). The survival curve in the
subgroup with 10 or more cancer cells was similar to that of the
P* group, and the survival curve in the subgroup with fewer than
10 cancer cells was similar with that of the P7/Cyt™ group during
the first 30 postoperative months (Fig. 3). Such a clear association
with the number of cancer cells seems to be partly explained by
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Fig. 2. Survival curves for patients with gastric cancer that invaded the
subserosal or deeper layers with respect to peritoneal implants at a
macroscopic level (P) and peritoneal lavage cytology (Cyt) results: P*
(n = 97); P7/Cyt™ (n = 25); and P7/Cyt™ (n = 295). (p = 0.0001 for P~/
Cyt* vs. P7/Cyt™. p = 0.0018 for P7/Cyt* vs. P*.
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smal] number of cancer cells
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Fig. 3. Survival curves for P7/Cyt* patients in association with the
number of cancer cells. p = 0.017 for 8 patients with a large number of
cancer cells by peritoneal lavage cytology (PLC) versus the 17 remaining
patients. Survival curves did not differ significantly between the subgroup
of patients with large numbers of cancer cells in the P7/Cyt* group and
the P* patients (p = 0.96).

the fact that the cancer cells were counted objectively, whereas
the definition of cellular atypism is subjective, with a wide varia-
tion among cytologists.
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Regarding cluster formation, an experimental study suggested
that the up-regulation of adhesion molecules on cancer cells,
which might be related to the clustering tendencies of cells, pre-
vents apoptosis in vitro [18]. However, Majima et al. [13] sug-
gested that cluster formation was of poorer prognosis, whereas
Titsuka et al. [7] reported that clusters were associated with a
better prognosis. Considering that the presence or absence of
cluster formation is easily judged by the microscopic observation
itself, their opposite conclusions might have been partly due to
artifacts (cell aggregation) that appeared during the cell treat-
ment procedures. _

Our classification based on the number of cancer cells is simple
and requires no additional time-consuming procedure., In other
words, it is practical for surgical decision-making, especially for
laparoscopic staging, which is often applied to patients with gas-
tric cancers that invaded the submucosal or deeper layers.

In this retrospective series, the P7/Cyt* patients accounted for
only 6% (25/417), and 23 of 25 patients underwent some post-
operative chemotherapy. Whereas we recognize the possibility
that these factors may have some impact on selection bias or
outcome in the study and the importance of verification by further
studies, newer therapies are needed for this subgroup. Our clas-
sification based on the number of cancer cells would be helpful
for selecting the candidates more appropriately.

Although our subgroup with a small number (< 10) of cancer
cells survived longer after gastrectomy than the other subgroup
(210), 6 of 8 patients in the former subgroup finally died of
peritoneal dissemination. When gastrectomy is applied to patients
in the low cancer cell number subgroup, some adjuvant therapies,
specifically focused on peritoneal dissemination, are needed.
Some recent authors reported a few successful cases in which
‘carcinoma of the peritoneum disappeared after chemotherapy
[19]. Studies are also required to confirm which anticancer drug is
most effective for controlling peritoneal dissemination.
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