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Conclusion. Neoadjuvant chemotherapy with PLF in patients
with locally advanced gastric cancer has low toxicity and
reasonable efficacy, allowing administration on an outpatient
basis. Clinically responding patients have an excellent out-
come after complete resection. The development of perito-
neal dissemination even after neoadjuvant chemotherapy and
complete resection remains an unsolved problem in patients
with nonintestinal type tumors.
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Introduction

Two-thirds of patients with gastric cancer in Western
countries present with locally advanced disease (cT3-4,
Nx, M0). Even after complete resection, the 5-year sur-
vival in these patients is only about 25% [1,2]. In order
to improve the relapse-free and overall survival in these
patients, neoadjuvant chemotherapy has gained in-
creasing interest in recent years [3–5]. Several phase II
studies reported promising results with neoadjuvant
chemotherapy in patients with potentially resectable
[6–8] and locally advanced tumors [9–12]. The term
“locally advanced gastric cancer” indicates that a com-
plete resection (International Union Against Cancer
[UICC]-R0) may be achieved in only about 40% of the
patients [13].

Meticulous staging is a prerequisite for any kind of
neoadjuvant chemotherapy. In this study, staging was
based on endoscopy, endoluminal ultrasound (EUS),
and computed tomography (CT) scan of the abdomen.
To detect peritoneal dissemination, laparoscopy was
performed in all patients. Studies of neoadjuvant che-
motherapy in gastric cancer have so far demonstrated
that the therapy is feasible and does not lead to an
increase in postoperative morbidity and mortality.
However, conclusive phase III studies are lacking. We,
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Background. Patients with locally advanced gastric cancer
(cT3, cT4, N�, M0) have a dismal prognosis, despite complete
resection. The objective of this study was to evaluate the
toxicity and efficacy of neoadjuvant chemotherapy using the
PLF (cisplatin/leucovorin [folinic acid]/5-fluorouracil [FU])
regimen in these patients. Primary endpoints of the study
were the toxicity and the response to chemotherapy. Second-
ary endpoints were the rate of complete resection, survival,
and first site of failure.
Methods. Forty-nine patients with adenocarcinoma of the
stomach were enrolled. Staging was based on abdominal com-
puted tomography (CT) scans, endosonography, and laparo-
scopy. The intention was to administer two cycles (each
containing six courses) of preoperative chemotherapy, con-
sisting of cisplatin 50 mg/m2, high-dose folinic acid (HD-FA)
500 mg/m2, and HD 5-FU (HD-5-FU) 2000 mg/m2 (PLF). Fol-
lowing chemotherapy all patients were referred to surgery. To
be evaluable for response, survival, and first site of failure, the
patient had to receive at least one cycle of chemotherapy.
Results. Toxicity observed was low, with grade 3 toxicity in
fewer than 5% of the patients and two events of grade 4
toxicity (diarrhea and pulmonary embolism). Forty-two of
the patients (86%) received at least one cycle of chemo-
therapy. The clinical response rate in these patients was 26%
(11/42 patients). In 76% of the patients (32/42), a complete
resection was possible. The median duration of follow-up
for the surviving patients was 58 months (range, 38 to 80�
months). The median survival time for the 42 patients assess-
able for response was 25.4 months (range, 6 to 80� months).
After complete resection, median survival time was 32 months
(range, 7.6 to 80� months). The median survival time for
clinically responding patients has not yet been determined,
but 5-year survival is 90%. Twenty of the 32 completely
resected patients (62.5%) had recurrences. First site of failure
was peritoneal dissemination in 10 patients; locoregional and
distant recurrences were rare.
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here, report the results of a single-center, prospective
phase II study of neoadjuvant chemotherapy in locally
advanced gastric cancer.

Combination chemotherapy, such as 5-fluorouracil
(FU)/adriamycin/methotrexate (FAMTX) or
etoposide/adriamycin/cisplatin (EAP) used in the treat-
ment of gastric cancer achieved response rates of 20%–
25%; however, toxicities were substantial, requiring
hospital-based chemotherapy [14,15]. Therefore, there
is a need for an effective but less toxic neoadjuvant
treatment regimen, which can be administered in an
outpatient fashion. In this respect, we investigated the
PLF regimen (cisplatin/leucovorin [folinic acid]/5-FU).
Primary endpoints of the study were toxicity and clinical
response. Secondary endpoints were the rate of com-
plete resection, survival, and first site of failure.

Patients and methods

Patient selection and staging

Between January 1995 and June 1997, 49 patients with
previously untreated, biopsy-proven, locally advanced
adenocarcinoma of the proximal and distal stomach
were eligible for the study. The patients’ characteristics
are summarized in Table 1. The study was approved by
the local ethics committee and all patients gave written

informed consent. Inclusion criteria included the fol-
lowing: tumor category, cT3,4, Nx, M0; fit for surgery;
age 18–70 years; not pregnant. Participating patients
were, furthermore, required to have a WHO perfor-
mance status of 0 or 1; adequate bone marrow function
(WBC, �4 � 109/l; absolute neutrophil count [ANC],
�2 � 109/l; platelets, �100 � 109/l); adequate renal
function (creatinine clearance, �60ml/min and serum
creatinine, �1.5 mg/dl); and adequate liver function
(bilirubin level, �1.5mg/dl). Exclusion criteria were:
tumor category cT1-2; distant spread (M1), including
proven peritoneal carcinomatosis; episodes of severe
tumor bleeding; clinically evident severe gastric outlet
syndrome; WHO performance status more than 1;
medically unfit for surgery; age over 70 years; prior
surgery to the stomach; secondary malignancies; and
prior radio- or chemotherapy.

Pretreatment assessment included complete blood
cell count with differential and serum multichannel
chemical analysis. Staging to confirm consisted of upper
gastrointestinal (GI) endoscopy with EUS. Diagnostic
laparoscopy was obligatory for all patients. A CT scan
of the entire abdomen was done with Gastrografine
(Schering, Berlin, Germany) as a positive contrast and
paraffin as a negative contrast in hypotonia. All patients
had a chest radiogram.

Prior to the patients’ inclusion in the study, a surgical
oncologist, a medical oncologist, and a radiologist
jointly evaluated all patients to determine whether the
primary tumor was “locally advanced” and whether the
patient was medically fit to undergo subsequent major
surgery. All eligible patients had the choice of proceed-
ing with an immediate operation if they did not wish to
participate in this study.

Chemotherapy

Prior to chemotherapy an intravenous port system was
implanted in all patients. The patients were treated with
the PLF regimen, consisting of cisplatin 50mg/m2, high-
dose folinic acid (HD-FA) 500mg/m2, and HD 5-FU
(HD-5-FU) 2000mg/m2 [16]. Cisplatin was given on
days 1, 15, and 29 as a 1-h infusion; HD-FA was admin-
istered on days 1, 8, 15, 22, 29, and 36 as a 2-h infusion,
followed by HD-5-FU as a continuous infusion via a
portable pump and an intravenous port system over
24h. Before the administration of cisplatin, the patients
routinely received intravenous hydration and anti-
emetic therapy, including 5-HT3 antagonists and dex-
amethasone. Two cycles (each consisting of six courses
of chemotherapy) were planned for each patient. The
second cycle was scheduled following a 2-week rest
after the first cycle.

Complete blood cell counts and serum chemistry (in-
cluding levels of serum electrolytes and serum creati-

Table 1. Patients’ characteristics

Characteristic No. of patients

Total 49a 42b

Men 34 30
Women 15 12

Age (years)
Median 58 56
Range 27–72 27–72

Performance status (WHO)
Median 0 0
Range 0–1 0–1

Location of primary tumor
Proximal 26 21
Middle, distal 23 21

Grading
Poorly differentiated 41 37
Moderately differentiated 8 5

T Category (EUS)
uT3 38 32
uT4 11 10

Laurén classification
Intestinal type 16 13
Nonintestinal type 33 29

(diffuse and mixed)

EUS, endoluminal ultrasound
a Patients enrolled in the study
b Patients evaluable
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nine) were performed at least once a week. The toxicity
of the chemotherapy was graded according to WHO
criteria. If there was anemia of more than grade 2, leu-
kopenia of more than grade 3, thrombocytopenia of
more than grade 2; diarrhea, of more than grade 2, or
mucositis of more than grade 2 on the day at admin-
istration, treatment was delayed until leukocyte counts
and/or platelet counts had reached 1.5 � 109/l or
1.0 � 109/l, or until there was full recovery of all non-
hematologic side effects, respectively. In regard to
grade 3 nonhematologic toxicity and/or grade 3 (at the
nadir) hematologic toxicity, the doses of 5-FU and
cisplatin were decreased by 20% on all following treat-
ment courses. After the second cycle, a resection was
performed in all patients. If there was intolerable toxic-
ity, deterioration of the clinical performance status, or
tumor progression, chemotherapy was discontinued and
the patients were referred to surgery. No subsequent
postoperative chemo- or radiotherapy was scheduled
after resection.

Response evaluation

To be assessable for response, patients had to receive at
least one complete cycle of chemotherapy. Endoscopy
with EUS and a CT scan of the abdomen were per-
formed after every cycle of chemotherapy. Patients with
clinically complete response (cCR) or clinically partial
response (cPR), i.e., more than 50% decrease of tumor
size on EUS and CT scan and total flattening of the
gastric wall on endoscopy, were considered “respond-
ers” [17,18]. A cCR was defined as the complete disap-
pearance of all lesions. Patients with minor responses
(MR; less than 50% decrease of tumor size), no change
situation (NC), and tumor progression (PD) were
categorized as “non-responders”. If progression of the
disease was evident on one imaging technique only, it
was scored as progression.

Surgery

Resection was performed after 2 weeks’ rest following
the last administration of chemotherapy. The standards
for resection in the department were recently published
elsewhere [13]. In most patients a total gastrectomy was
performed. Transhiatal extended gastrectomy was done
in tumors of the proximal third of the stomach or the
anatomical cardia. In two patients, the tumor extended
from the cardia to the distal esophagus. In these patients
transhiatal esophagectomy and proximal gastrectomy
was performed. An extended D2-lymphadenectomy,
according to the rules of the Japanese Research Society
for Gastric Cancer [19], was done in all patients.

Surgical pathology, follow-up, and statistical analysis

The pT, pN, M, and R categories were assessed accord-
ing to the guidelines of the UICC/American Joint
Committee on Cancer (AJCC) [20,21]. The pathohis-
tological workup was strictly standardized. The whole
primary tumor was embedded in paraffin and sectioned
in 5-mm slices. At least 30 tissue blocks for each tumor
were stained with H&E and investigated. To reveal
even small subsets of tumor cells, an additional immu-
nohistochemistry analysis, using an antibody against
cytokeratin (CK 1/3; Dako Diagnostics, Hamburg,
Germany) was done. A major pathological response
was determined if fewer than 10% of vital tumor cells
were found in the whole resected specimen [22].

Follow-up assessment consisted of a complete physi-
cal examination, endoscopy, chest X-ray, abdominal
ultrasound, and an abdominal CT scan. Patients were
assessed every 3 months during the first and second year
and every 6 months thereafter.

All survival data were calculated from the date of
first chemotherapy to date of death or the most recent
follow-up. The survival rate was determined by the
Kaplan-Meier method. Differences between the sur-
vival curves were calculated with the log rank test. All
survival analyses were carried out using binary coded
variables, and all test decisions were performed at a
significance level of P � 0.05.

Results

Preoperative chemotherapy, toxic effects,
and clinical response

A total of 494 courses of chemotherapy were delivered
to 49 patients. In 7 patients (14%), chemotherapy was
stopped during the first cycle. One patient developed a
severe pulmonary embolism, and in 2 patients a subcla-
vian vein thrombosis occurred. One patient developed
grade 3 diarrhea and refused further chemotherapy. Two
other patients were taken off study due to deterioration
of their overall performance status. One patient demon-
strated tumor progression during the first cycle. Follow-
ing that, 42 (86%) of the 49 patients enrolled in the study
were finally evaluable for response, survival, and first site
of failure. Four patients completed only one cycle of
chemotherapy. This was due to a significant reduction of
the performance status in 2 patients, a “no-change” situ-
ation in 1 patient, and a progression of the primary in 1
patient. The remaining 38 patients (77.5% of all patients)
received the scheduled two cycles.

Toxic side effects during chemotherapy are summa-
rized in Table 2. Hematological toxicity was low, with
only three patients developing leucopenia grade 3.
There was one hospitalization due to chemotherapy-
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induced toxicity (leucopenia grade 3 together with diar-
rhea grade 4). Most severe toxic complications were due
to thrombosis of the subclavian vein at the site of the
implanted port system (six patients), and pulmonary
embolism in one patient. Of these seven patients, three
patients were taken off study during the first cycle.

Clinical response evaluation demonstrated a partial
response in 11 (26%) patients, minor responses in 20
(48%), “no change” in 8 (19%), and locoregional
progressive disease in 3 (7%) patients. A complete clini-
cal response was not observed. No patient developed
distant metastases during the treatment. According to
the response categories mentioned, 11 (26%) patients
were grouped as “responders” and 31 (74%) as
“nonresponders”.

Surgery results and surgical pathology

All 42 patients became eligible for resection after the
final staging; distant metastases did not evolve during
the neoadjuvant treatment. In 32 of the 42 evaluable
patients (76%) a complete resection was achieved. In 10
patients, the resection was incomplete; however, in all of
them total gastrectomy was performed. Seven of 10 pa-
tients with nonintestinal tumors had developed perito-
neal spread during neoadjuvant chemotherapy at the
time of surgery, 1 patient had a T4 carcinoma invading
the pancreatic head, and 2 patients had retroperitoneal
lymph node metastases distal to the renal veins. Postop-
erative morbidity was 19% (8/42). There was no 30-day
or in-hospital mortality. Median stay in the Intermediate
Care Unit was 5 days (range, 1 to 7 days), and the
median time to discharge was 15 days.

According to the postoperative pTNM classification,
4 patients were staged as ypT1 and 23 as ypT2. Twenty-
one of these 23 patients had tumors localized in the
upper third of the stomach or in the region of the lesser
curvature presenting with subserosal invasion. Ten pa-
tients were categorized as pT3 and 5 patients as pT4.
Eleven patients had no lymph node metastasis (pN0); 2
of these patients were nonresponders and 9 were
responders. The majority of the patients (31/42; 74%)
had lymph node involvement (pN1, 15 patients; pN2,
9 patients; pN3, 7 patients).

A pathohistological complete response was not ob-
served. Major pathological tumor regression was de-
fined as fewer than 10% of vital tumor cells visible in the
resected specimen, and this was reported in 7 (17%)
patients. Compared with pretherapeutic staging based
on EUS, 30 patients had lower pT categories according
to pathology. In 10 patients there was no change of the
pT category and in 2 patients with uT3 tumors a pT4
category was reported.

Survival and first site of failure

The median duration of follow-up for the 16 surviving
patients was 58 months (range, 38 to 80� months).
Median survival of all 49 patients on an intent-to-treat
analysis was 29 months (range, 5.8–80 months; Fig. 1).
The median survival time for patients staged clinically
as T3 (n � 32) was 32 months, while that for patients
with cT4 tumors (n � 10) was 28 months (Fig. 2). The
median survival time for patients with pathohistological
T1 and pT2 tumors (n � 27) was 32 months; for patients
with pT3 and pT4 tumors (n � 15), it was 18 months

Table 2. Occurrence of hematological and nonhematological chemotherapy-induced
toxic effects during neoadjuvant PLF treatment in patients with locally advanced
gastric cancer (n � 49)

Number of events (%)

WHO Grade 0 1 2 3 4

Toxic effect
Anemia 6 (12) 28 (57) 13 (27) 2 (4) 0
Leukopenia 15 (31) 11 (22) 20 (41) 3 (6) 0
Thrombocytopenia 43 (88) 3 (6) 3 (6) 0 0
Emesis 33 (67) 11 (23) 4 (8) 1 (2) 0
Nausea 8 (16) 29 (60) 9 (18) 3 (6) 0
Mucositis 30 (61) 19 (39) 0 0 0
Diarrhea 35 (72) 8 (16) 2 (4) 3 (6) 1 (2)
Epistaxis 32 (65) 12 (25) 5 (10) 0 0
Cutaneous 45 (92) 4 (8) 0 0 0
Alopecia 41 (84) 7 (14) 1 (2) 0 0
Thrombosis/ 42 (86) 0 0 6 (12) 1 (2)

Embolism (CTC)

PLF; cisplatin, 50 mg/m2; high-dose folinic acid (HD-FA), 500 mg/m2; and HD 5-fluorouracil
(HD-5-FU), 2000 mg/m2

CTC, Common Toxicity Criteria Version 2.0, National Cancer Institute, 1999
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(Fig. 3). The median survival time for the 42 patients
assessable for response was 25.4 months (range, 6–80
months). After complete resection, the median survival
time was 32 months (range, 7.6–80 months). After in-
complete resection, the survival rate was 7.5 months
(range, 5.8–73 months; P � 0.001; Fig. 4). The median
survival time for clinically responding patients has not
yet been reached, but for clinically nonresponding
patients it was 20 months (range, 6 to 80 months;
P � 0.001; Fig. 5).

The first site of failure was analyzed for all 32
completely resected patients. Twelve patients (38%)
are still alive with no evidence of disease. Of the 20
relapsed patients, 3 patients (9%) are alive with known
recurrences, and 17 patients (53%) died of metastatic
gastric cancer. The median time to recurrence was
19 months (range, 3.2 to 74 months). The first sites
of failure are summarized in Table 3. The pattern of
failure differed significantly according the Laurén
classification: of 7 patients with intestinal-type tumors,
4 had lymph node recurrence, 2 had distant organ
metastases, and 1 developed peritoneal carcino-
matosis (PC). Nine of the 13 patients (69%) with
nonintestinal tumors had PC. Peritoneal spread in
these 9 patients was combined with lymph node recur-
rence in 2 patients, with locoregional recurrence in
another 2 patients, and with distant metastases also in 2
patients.

Fig. 1. Survival, calculated by the Kaplan-Meier method, of
all 49 patients with locally advanced gastric cancer (uT3-4,
N�, M0) included in the study, on intent-to-treat analysis.
Median survival was 29 months

Fig. 2. Plot of overall actuarial survival (Kaplan-Meier) of the
patients staged clinically as having T3 (n � 32; continuous
line) or T4 (n � 10; dashed line) tumors. Differences in sur-
vival were not significant

Fig. 3. Plot of overall actuarial survival (Kaplan-Meier) ac-
cording to the pathohistological staging. There is no statisti-
cally significant difference between patients staged as ypT1 or
ypT2 (n � 27; continuous line) and patients staged as ypT3 or
ypT4 (n � 15; dashed line)
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Discussion

Despite numerous phase II studies that have investi-
gated neoadjuvant chemotherapy in locally advanced
gastric cancer, the true impact of the additional pre-
operative treatment has not been finally established.
The survival data after neoadjuvant chemotherapy and
subsequent resection in the published phase II studies
vary between 13 and 30 months (median) [7–9,11,12,18,
23,24]. These differences in survival might result from
a variety of factors, which include different staging
modalities, different study designs, different chemo-
therapy regimens applied, and also different surgical
resection strategies. So far, no conclusive results of
phase III studies are available [25,26].

Formerly, using the EAP (etoposide, adriamycin, and
cisplatin) chemotherapy regimen, we and others ob-
served favorable clinical responses in about 60% of pa-
tients (clinical complete and partial response) [27,28].
However, this was achieved only with a high toxicity,
often requiring dose reductions and hospital admis-
sions. The longterm results using the EAP regimen ap-
pear to be promising, but, due to the high toxicity, this
regimen is unsuitable for a phase III trial. Therefore,
effective and low toxic regimens, which can be given on
an outpatient basis, have been developed. Biweekly
cisplatin in combination with weekly high-dose folinic
acid (HD-FA)/high-dose 5-fluorouracil (HD-5-FU)
(PLF) has shown a high antitumor activity, of up to
70%, with a reasonable toxicity profile, in patients with

Fig. 4. Plot of overall actuarial survival of the 42 evaluable
patients, according to the R category achieved, calculated by
the Kaplan-Meier method

Fig. 5. Plot of overall actuarial survival of the 42 evaluable
patients according to response category, calculated by the
Kaplan-Meier method. clin. resp., clinical responders; clin.
non-resp., clinical nonresponders

Table 3. Sites of first failure for evaluable and completely resected patients (n � 32);
20 of whom had recurrences

Total Nonintestinal Intestinal
Site of failure number n type type

Distant failure 3 1 2
• Liver 2 1 1
• Ovary 1 0 1

Peritoneal failure 10 9 1
• Alone 4 3 1
• �Lymph nodes 2 2 0
• �Local recurrence 2 2 0
• �Distant (ov/cut) 2 2 0

Lymph node failure 7 3 4
• Alone 5 1 4
• �Local recurrence 1 1 0
• �Distant (oss) 1 1 0

ov/cut, ovary/cutaneous; oss, osseous
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metastatic gastric cancer [16]. Based on these results we
investigated the antitumor activity and toxicity of the
PLF regimen, given in a neoadjuvant fashion, in pa-
tients with locally advanced gastric cancer.

The overall toxicity of the neoadjuvant PLF regimen
was moderate, and, in particular hematologic toxicity
was remarkably low. Thrombocytopenia grade 3 and
4 was not observed, leucopenia grade 3 was noted in 3
patients only, and anemia was moderate. A major con-
cern was thromboembolic complications. In six patients,
thrombosis of the subclavian vein occurred at the site of
the port implantation. One patient developed pulmo-
nary embolism after thrombosis of the femoral vein.
These complications might be due to the known fact of
an enhanced risk of thromboembolism in cancer pa-
tients; or they might be chemotherapy-related, because
of possible hemostatic changes that occur during the
HD-5-FU treatment [29,30]. However, after subsequent
anticoagulation using low-dose heparin once daily for
all patients, no further thrombotic complications were
observed. Therefore, low-dose anticoagulation during
neoadjuvant PLF treatment is strongly recommended
[31].

In contrast to the high remission rates reported in
other studies, the rate of 26% of clinically responding
patients in our study appears to be low. Furthermore,
we did not observe any complete pathohistological
response [18,27]. The reasons for this may be our homo-
geneous high-risk patient population with uT3/uT4
primary tumors and the meticulous pathohistological
workup of the resected specimen using antibodies
against cytokeratin to detect even small residual nests of
tumor cells. The rate of macroscopic and microscopic
complete resection (UICC-R0) in this investigation was
76%, which is comparable to that in other phase II trials
[18,23].

One pivotal question in this context is whether
neoadjuvant treatment really can lead to the down-
staging of a primary tumor. In our study, the number of
patients found to have pT1 and pT2 primary tumors
after resection was particularly high, similar to reports
by other groups [12,18]. However, this high rate of
downstaging might have been overestimated. The
major subgroup of tumors contributing to “down-
staging” are the tumors classified in pathology as ypT2.
Using EUS in the staging of gastric cancer, problems
especially arise in differentiating the T2 from the T3
category. In this respect, the sensitivity of EUS is only
64% [32]. Furthermore, in areas of the stomach with no
serosal covering, especially in proximal gastric cancer
and cancer in the lesser curvature, tumors do not reach
the serosal lining and are consequently classified as pT2
by pathology [33,34]. Accordingly, the survival rates of
patients with proximal pT2 tumors are comparable to
those in patients with pT3 tumors in the middle and

distal part of the stomach, an observation that was also
apparent in this study (Fig. 6) [35]. Only in the sixth
edition of the UICC guidelines for the staging of gastric
cancer [36], valid as from January 2003, is there a differ-
entiation between pt2a (tumor invades muscularis pro-
pria) and pT2b (tumor invades subserosa); however,
this was not taken into account in the actual stage
grouping system of the UICC.

In contrast to the subjective phenomenon of down-
staging or downshrinking of the primary is the favorable
complete resection rate of 76% in this study. This dem-
onstrates a benefit for neoadjuvant chemotherapy. In
the Pattern of Care Study of the American College of
Surgeons [1] and in the German Gastric Carcinoma
Study Group [2], an R0 resection rate of only about
40% was reported with surgery alone in locally ad-
vanced gastric cancer. Following complete resection,
responding patients have an impressive survival advan-
tage [37].

Following complete resection, distant metastases as
first site of failure were rare. This may be due to the
systemic effect of chemotherapy on clinically occult
micrometastases [27]. Isolated local recurrence was
also a rare event. This might be a result of the influence
of the extended D2 lymph node dissection, which mini-
mized the risk of local failure [38]. Lymph node failures
occurred only in nonresected lymph node echelons. A
major area of concern is the development of peritoneal
dissemination (PC), not only during follow-up but also
already during neoadjuvant treatment, despite incon-
spicuous findings on laparoscopy. At the time of sur-
gery, 7 patients exhibited manifest PC; all of them were
nonresponders to chemotherapy and had tumors of the
nonintestinal subtype [39]. Despite complete resection,

Fig. 6. Plot of overall actuarial survival of ypT2 vs ypT3 car-
cinomas, calculated by the Kaplan-Meier method. The two
curves are nearly congruent
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10 of 22 (45%) relapsing patients developed PC
alone or together with additional metastases during
follow-up. This observation raises the question of
whether intravenous chemotherapy is able to affect
intraperitoneal dissemination. In a recent published
multivariate analysis of longterm survivors of gastric
cancer after complete resection, only the Laurén
classification emerged as a prognostic factor, with
nonintestinal type faring significantly less well [40]. In
patients with the non-intestinal subtype, neoadjuvant
chemotherapy, combining preoperative systemic and
intraperitoneal chemotherapy, may be able to improve
outcome [6,12].

In summary, this phase II study demonstrates that the
PLF regimen has low toxicity and can be applied safely
on an outpatients basis. The PLF regimen shows ad-
equate response rates and a subsequent high rate of
complete resection, with low postoperative morbidity
and no postoperative mortality. Responding patients
have an excellent prognosis. In nonintestinal type tu-
mors, the development of peritoneal dissemination —
even during treatment — was not influenced by the
intravenous neoadjuvant chemotherapy. An improve-
ment of the results currently obtained seems to be
possible by the introduction of additional therapeutic
strategies, such as intraperitoneal chemotherapy given
in a neoadjuvant or adjuvant fashion. Up to now,
neoadjuvant therapy remains an experimental approach
in resectable and locally advanced gastric cancer, and
therefore should be performed only within innovative
clinical trials.
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