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Introduction

The main treatment modality for gastric carcinoma, which
is still the second most common cause of cancer-related de-
aths worldwide, is surgery. In Western countries, a radical
surgical procedure can be achieved in 70-80% of cases with
a survival at 5 years of 35-40%1-3. However, even after radi-
cal procedures, recurrences occur in 50-60% of cases4. Pa-
tients with relapse mainly present distant metastasis, but in
20- 40% of cases, recurrences are loco-regional and involve
the “gastric bed”, the lymph nodes and/or the anastomosis
or the duodenal stump4. Loco-regional recurrences are pro-
bably related to the biological characteristics of the tumor
but, in some cases, they may be due to an inadequate surgi-
cal procedure.

The results reported by Japanese surgeons are better than
those reported in Western countries for all disease stages,
with a 5-year survival rate approaching 50%5. It has been
suggested that the use of a different surgical procedure may
explain this difference in survival of patients with the same
disease stage. In Japan, standard guidelines have been esta-
blished for lymph node dissection6: extended lymphadenec-
tomy is routinely used, and five-year survival rates after ex-
tended lymphadenectomy (D2) reported in retrospective stu-
dies are significantly higher than those reported following a
lymphadenectomy limited to the perigastric lymph nodes
(D1)7. 

D2 lymphadenectomy is used less widely in the West. In
an overview on gastric cancer treatment in the USA, D2 dis-
sections were performed in only 4 to 7% of cases2, 8-9. The
scepticism expressed by Western surgeons may be justified
in view of the doubts regarding the therapeutic value of ex-
tended lymphadenectomy, strengthened by previous unfa-

vourable results in Western countries9, and by the negative
impact the procedure was found to have on survival in pre-
vious randomized clinical trials10-11, although conducted on
small series. Moreover, extended lymphadenectomy is diffi-
cult to perform, requires a longer operating time and incurs a
high incidence of mortality and morbidity. One randomized
clinical trial in England12 and another in Holland13, confir-
med that there is a significant increase in the mortality and
morbidity rates after D2 lymphadenectomy with respect to
D1 (in the English study, morbidity was 28% for D1 and 46%
for D2 and the mortality rate was 6.5% for D1 and 13% for
D2; in the Dutch study, mortality and morbidity were 25%
and 4% respectively in the D1 group and 43% and 10% res-
pectively in the D2 group). These differences were related to
the high percentage of patients who underwent splenectomy
and/or distal pancreaectomy. In the English study there was
no evidence that D2 resection benefited overall survival: the
five-year survival rate in the D1 and D2 arms was 35% and
33%, respectively. Similar negative survival outcomes follo-
wing D2 lymphadenectomy were reported in the Dutch study:
five-year survival rates were 45% for the D1 group and 47%
for the D2 group and cumulative risks of relapse at five year
were 43% and 37% for D1 and D2, respectively. However,
after a median follow-up of 11 years, a significant survival
benefit was observed for N2-positive patients of the D2
group: 20% are still alive14. 

However, the results of these multicentric studies may be
criticized for the following reasons:

a) the standarization of lymph nodes dissection was
doubtful15-16: in 51% of the patients who underwent D2 dis-
section, no lymph nodes were obtained from two or more
stations dissected, and in 36% of the D1 dissections the num-
ber of nodes removed was smaller than that required;

b) a large number of distal pancreatectomies and splenec-
tomies were performed, but these procedures can be avoided
for a adequate D2 lymphadenectomy;

c) with a view to achieving a high rate of accrual, several
hospitals participated in the study, and therefore the median
number of patients operated on by each surgeon was very
small: the morbidity and mortality of surgical procedures are
related to the number of procedures performed by each sur-
geon.

The prognostic value of extended lymphadenectomy was
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confirmed in the 5th edition of the TNM (UICC 1997), in
which the N classification was modified: it is now based on
the number of lymph nodes involved (N0, no lymph nodes
metastases; N1, 1 to 6 positive lymph nodes; N2, 7 to 15
positive lymph nodes; and N3, more than 15 positive lymph
nodes). Moreover, the UICC has stated that the “histological
examination of a regional lymphadenectomy specimen will
ordinarily include 15 or more lymph nodes”. It is therefore
necessary to remove at least 15 lymph nodes in order to be
able to classify a patient as “N2 or N3”.

The EORTC experience

In 1989, the Gastrointestinal Tract Cancer Cooperative
Group (GITCCG) of the European Organization for Research
and Treatment of Cancer (EORTC) closed a phase III clinical
trial on adjuvant chemotherapy with the FAM regimen. In
eight European Countries, 314 patients who had undergone
curative resection for stage II or stage III gastric carcinoma
were randomized to receive the modified FAM regimen, or
no further treatment. A retrospective analysis of this study
was made to evaluate the effect of prognostic factors on sur-
vival and time to recurrence in relation to the characteristics
of patients and tumors, and treatment17. For each patient, an
evaluation of regional lymphadenectomy was made on the
basis of partial or complete D1, D2 or D3 dissection in rela-

tion to tumor site. After comparing surgical and pathology
data, lymphadenectomy was classified as “adequate” when
the extent of lymph node dissection was wider than lymph
node metastatic diffusion, “partially adequate” when these
coincided and “inadequate” when the dissection did not en-
compass metastatic diffusion (random lymph node biopsies)
or when there was a fault in the surgical technique (e.g., gre-
ater omentum not removed).

Since pathology data were incomplete in 5 out of 314 ca-
ses, the series evaluated for quality of surgery consisted of
309 patients. Resection was considered “adequate” in 102
patients (33%), “partially adequate” in 131 (42.4%), and
“inadequate” in 76 (24.6%). At univariate analysis, statisti-
cally significant differences in survival and time to progres-
sion emerged for T, N, disease-stage or adequacy of sur-
gery. Survival was significantly better for patients who had
“adequate” than in those who had “partially adequate” and
“inadequate” surgery (p<0.001) and the differences in survi-
val between “adequate” and “inadequate” or “partially ade-
quate” surgery persisted when stage II and stage III patients
were analyzed separately.

Multivariate analysis retained preoperative Hb level, T, N,
and adequacy of surgery for duration of survival, and T, N,
adequacy of surgery and adjuvant chemotherapy for time to
recurrence. These data, show that inadequate lymphadenec-
tomy may result not only in stage shifting, but also in com-
promised radicality in patients with “curable” disease17. 

In the nineties the EORTC evaluated the efficacy of the
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Fig. 1. Overall survival according to lymph nodes status (Clinica Chirurgica II, Padova, Italy).



FAMTX regimen versus surgery alone in a randomized clini-
cal trial on patients with radically resected gastric cancer. At
that time, the International Collaborative Cancer Group
(ICCG) was also investigating 5-FU+Epirubicin (EPI)+ MTX
with Leucovorin rescue (FEMTX) versus surgery alone. The
two trials were considered similar enough by an Independent
Data Monitoring Committee to be analyzed together. From
July 1990 to March 1998, 397 untreated patients were ran-
domised in both trials. Two hundred and six patients from 23
EORTC institutions (trial opened in February’91) and 191
from 16 ICCG institutions were registered. At a preliminary
analysis, the overall survivals in the EORTC trial appeared
better than those in the ICCG trial18.

An analysis of the surgical procedures used in the two

trials showed important differences between extent of sur-
gery. In the EORTC trial 89% of patients underwent D2 dis-
section. The median number of lymph nodes removed was
13 in the ICCG study, whereas 74% of patients had 13 or
more nodes removed in the EORTC trial. Although a direct
comparison cannot be made, it appears likely that the more
radical surgery performed in the EORTC study resulted in a
greater survival benefit than the less radical surgery perfor-
med in the ICCG trial18 .

Personal experience

To evaluate the impact of D2 lymphadenectomy on the
survival of patients who undergo radical resection for gastric
cancer and to demonstrate the role of the other prognostic
factors, recently we reviewed the data of 445 consecutive pa-
tients operated on at Clinica Chirurgica II, Padova Univer-
sity19-20. 

Between February 1980 and December 1999, among
445 patients with histologically confirmed carcinoma of the
stomach, 314 patients underwent radical resection (R0).
Thirty-seven were excluded from the analysis: the study is
therefore based on data from 277 patients who underwent
radical resection (R0). D2 dissection was performed in 259
(93.6%), and D1 lymphadenectomy in 18 (6.4%) cases.

From 277 patients, a total of 7,668 lymph nodes (median
27; mean, 27.6; range 11-62) were removed and exami-
ned. Lymphadenectomy included more than 15 lymph nodes
was performed in 245 cases (88.4%): 11 to 25 nodes in 116
patients (41.8%) and more than 25 nodes in 161 patients
(58.2%). A total of 1,280 lymph nodes were metastatic (me-
dian, 5; mean, 8.25; range, 1-47). For the 277 patients, the
5-year survival rate was 57%; it was 82% for the 117 pa-
tients without lymph node metastases, and 37% for the 160
patients with lymph node metastases (Fig. 1). Table I reports
findings at univariate analysis for prognostic factors. 

When multivariate analysis was performed, only age, T,
and metastatic/examined lymphnodes ratio (N ratio) were
found to be independent prognostic factors (RR of N ratio
1=1.60, RR of N ratio 2=1.72; RR of N ratio 3=5.52) (Table
II).

In our study, which considered almost exclusively D2
lymphadenectomy, the overall survival rate appears better
than that usually reported in western countries, and similar to
that reported in Japanese trials. These results could be rela-
ted to the quality of surgery performed in our series. We the-
refore believe that D2 lymphadenectomy allows accurate di-
sease staging of the disease and can be “curative” in patients
with gastric cancer confined to the locoregional area.
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