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Conclusion. In the present series, the distance of perigastric
nodes from the primary tumor did not seem to exert a signifi-
cant effect on prognosis, and the use of a combined classifica-
tion based on anatomical location (JRSGC) and number of
node metastases (UICC-TNM 1997) could be more useful
than either system alone for prognostic purposes.
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Introduction

The classification of lymph node metastases in gastric
carcinoma is still a matter of debate [1,2], and three
different staging systems are used at present: (1)
the pathologic tumor node metastasis classification
(pTNM) adopted by the International Union Against
Cancer (UICC) in 1987 [3]; (2) the pTNM classification
of the Japanese Research Society for Gastric Cancer
(JRSGC) [4]; and (3) the new pTNM of the UICC,
proposed in 1997 [5]. The new N classification proposed
by the UICC in 1997 is based only on the number
of involved nodes, without considering the site of
metastatic nodes; in particular, without differentiating
perigastric from regional nodes.

In the UICC-TNM system of 1987, the N classifica-
tion is based on both the site and the distance of meta-
static nodes from the primary tumor: perigastric nodes
are classified as N1 if located within 3 cm from the edge
of the primary tumor, and as N2 if their distance from
the primary tumor exceeds 3 cm.

In the JRSGC classification, the distance of peri-
gastric nodes from the primary tumor is not taken into
account, and the N classification is mainly based on the
sites of both the lymph node metastases and the primary
tumor. Indeed, most perigastric nodes are classified
as N1, with the exception of the infrapyloric and, sup-
rapyloric lymph nodes and lymph nodes along the right
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in the N1 and N1–N2 patients were comparable (relative risk
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Offprint requests to: G. de Manzoni, First Department of
General Surgery, Borgo Trento Hospital, 37126 Verona, Italy
Received on July 14, 1999; accepted on Nov. 18, 1999



gastroepiploic artery in upper-third tumors, of the left
cardial lymph nodes in middle-third tumors, and of
the right and left cardial lymph nodes in lower-third
tumors.

The aim of the present study was to assess which
classification was more useful to predict prognosis in
gastric cancer patients with metastases to the perigastric
nodes. For this purpose, we compared the clinical char-
acteristics and the survival probabilities of: (1) patients
with metastases to perigastric nodes located within 3cm
from the primary tumor, (2) patients with metastases
to perigastric nodes located 3cm beyond the primary
tumor but still classified as N1 by the JRSGC, and (3)
patients with metastases to the second tier. Thus, only
patients with metastases to the first and second tiers
were selected, and patients without node metastases
(N0) and those with metastases to non-regional nodes
(N3–N4) were excluded.

Patients and methods

Between March 1988 and October 1997, 262 patients
underwent gastric resection at the First Department
of General Surgery, University of Verona; 216 of these
patients underwent potentially curative resection with
complete macroscopic and microscopic removal of the
tumor. Twelve patients who died in hospital and 6
patients in whom liver or peritoneal metastases had
been removed were excluded from the analysis. Of
the remaining 198 patients, 107 had nodal metastases
confined to the first and second tiers and thus were
recruited for the study. The mean (6SD) age of these
patients was 65.2 6 11.6 years, and most patients in the
cohort were male (78 men and 29 women). Among the
107 patients, the total number of dissected lymph nodes
was 3645. The median number of dissected nodes per
patient was 32 (range, 6–84) and the median number of
metastatic nodes was 5 (range, 1–42).

Lymph node metastases were classified according
to both the 1987 UICC-TNM staging system [3] and
the general rules for gastric cancer study in surgery
and pathology of the JRSGC [4]. As a consequence,
patients were grouped into three different categories:
(1) Patients with metastasis to perigastric nodes located
within 3cm from the primary tumor (n 5 53), classified
as N1 by both classifications (N1 group); (2) patients
with metastasis to perigastric nodes located at a distance
.3cm from the edge of the primary tumor (n 5 11),
classified as N1 according to the JRSGC and as N2
according to the UICC-TNM 1987 (N1–N2 group); and
(3) patients with metastasis to the regional nodes (n 5
43), classified as N2 by both classifications (N2 group).

The three groups were compared with respect to
survival probability and clinical characteristics, and with

respect to the new 1997 UICC TNM system [5]. For
this purpose, the number of lymph nodes involved by
metastasis was assessed and patients were grouped
accordingly.

Statistical analysis

Cancer-related mortality was taken into account for
survival analysis, while one death from another cause
was considered as a censored observation at the time of
death.

The significance of differences among the N1, N1–N2,
and N2 groups was assessed by analysis of variance
(ANOVA) and the Tukey test for continuous variables
(age and number of metastatic nodes), and by the ø2 test
for categorical variables (sex, site, histology, depth of
tumor invasion). Since the number of metastatic nodes
did not show a normal distribution according to the
Kolmogorov-Smirnov test [6], a preliminary logarithmic
transformation was required for ANOVA. Univariate
survival analysis was carried out by the Kaplan-Meier
method and the Cox regression model [7]. Multivariate
survival analysis was accomplished through the Cox re-
gression model, by taking into account nodal involve-
ment (N1, N1–N2, N2), along with age, sex, histology
(intestinal versus diffuse), and depth of tumor invasion.
The analysis was carried out after stratification for tu-
mor location (fundus, corpus, and antrum), which could
not be included in the Cox model because it presented
a significant interaction with time, according to the
goodness-of-fit test.

The relative risk for the continuous variable (age)
was computed on the basis of an increase in the value
of 1 SD. None of the patients was lost to follow-up. The
median follow-up for surviving patients was 48 months
(range, 3–115 months).

Results

The demographic and main baseline clinical character-
istics of the cohort under study are summarized in Table
1. The three groups were not significantly different with
respect to any of the variables considered. It is worthy
of note that more than 80% of the patients in the N1–N2
group were in advanced stages (T3 and T4) and there
were no patients with early cancer.

As shown in Fig. 1, the survival curve of the N1–N2
group was superimposed on the survival curve of the N2
patients, and the two curves were quite separate from
the survival curve of the N1 patients. Accordingly, on
univariate survival analysis, the relative risk (RR), with
respect to the N1 patients, was similar in the N1–N2
(RR, 1.63; 95% confidence interval [CI], 0.70–3.78) and
N2 (RR, 1.59; 95% CI, 0.91–2.80) patients. However,
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this finding was not confirmed on multivariate survival
analysis (Table 2), in which the mortality risks in the N1
and N1–N2 patients were comparable (RR, N1–N2
versus N1, 1.32; 95% CI, 0.52–3.51), and were half the
mortality risk in the N2 patients (RR, N2 versus N1,
2.52; 95% CI, 1.33–4.79). Indeed, when depth of tumor
invasion was added to the model, the estimate of the

relative risk with respect to N1 patients decreased
markedly in the N1–N2 patients (from RR, 1.80; CI,
0.72–4.49 to RR, 1.32; CI, 0.52–3.51), while increasing in
the N2 patients (from RR, 1.89; CI, 1.05–3.38, to RR,
2.52; CI, 1.33–4.79). Among the other variables consid-
ered, depth of tumor invasion and age also appeared to
be independent prognostic factors (Table 2).

Table 1. Main demographic and clinical characteristics of the 107 patients with
metastases to regional nodes who underwent curative resection for gastric cancer
between March 1988 and October 1997

N1a N1–N2b N2
Variables (n 5 53) (n 5 11) (n 5 43) P valuec

Age (years) 65.5 (12.5) 67.2 (11.9) 64.3 (10.6) 0.74
Sex (men) 37 (69.8) 9 (81.8) 32 (74.4) 0.69
Site

Upper third 24 (45.3) 1 (9.1) 15 (34.9)
Middle third 12 (22.6) 5 (45.5) 12 (27.9) 0.23
Lower third 17 (32.1) 5 (45.5) 16 (37.2)

Histology
Intestinal 26 (49.1) 4 (36.4) 20 (46.5) 0.74
Diffuse 27 (50.9) 7 (63.6) 23 (53.5)

Depth of tumor invasion
T1 9 (17.0) — 6 (14.0)
T2 13 (24.5) 2 (18.2) 11 (25.6) 0.82
T3 28 (52.8) 8 (72.7) 23 (53.5)
T4 3 (5.7) 1 (9.1) 3 (7.0)

Patients were grouped into three categories according to the type of node involvement. Values are
reported as means (SD) for continuous variables and as absolute values (percent values) for
categorical variables
a Metastasis in perigastric nodes less than 3 cm from the edge of the primary tumor
b Metastasis in perigastric nodes more than 3 cm from the edge of the primary tumor
c P values were obtained by one-way analysis of variance (ANOVA) for the continuous variables
and by ø2 for categorical variables

Fig. 1. Kaplan-Meier estimates of sur-
vival probability in the N1, N1–N2, and
N2 groups. See text for explanation of
these groups
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N1–N2 patients, while experiencing a risk of death
similar to that in N1 patients, had a significantly higher
number of metastatic nodes (9.9 6 6.4 versus 3.6 6 2.6),
close to the value observed in N2 patients (10.7 6 9.4).
Indeed, patients with more than seven metastatic
lymph nodes constituted less than 20% of the N1 group
(10/53) and more than 60% of the N1–N2 group (7/11)
(Table 3).

Discussion

The prognostic significance of the N staging system
adopted by the JRSGC has been recently confirmed by
several authors [8–11]. In particular, prognosis was re-
ported to be markedly worse in the N2 group compared
with the N1 group.

Since the Japanese criteria for classifying perigastric
node metastases are rather complicated, the UICC
TNM adopted a different classification, based on the
distance of involved perigastric nodes from the primary
tumor. Also, for this staging system, many studies have

Table 3. Distribution of the 107 gastric cancer patients according to the JRSGC and UICC-TNM 1997 classification systems

JRSGC [4]/
New TNM (1997) [5]

TNM 1987 [3] N1 (1–6 positive nodes) N2 (7–15 positive nodes) N3 ($16 positive nodes)

N1 43 (81.1%) 10 (18.9%) —
N1–N2 4 (36.4%) 5 (45.5%) 2 (18.2%)
N2 21 (48.8%) 14 (32.6%) 8 (18.6%)

Percent frequencies in parentheses are row percentages
JRSGC, Japanese Research Society for Gastric Cancer; UICC, International Union Against Cancer

Table 2. Multivariate survival analysis, showing relative risks
(with 95% confidence intervals in parentheses) of death from
gastric cancer in the 107 patients who underwent curative
resection

Relative risk, adjusted
Variables for all other variables P value

Sex (women vs men) 1.21 (0.60–2.46) 0.60
Age (SD 5 12.0 years) 1.51 (1.08–2.13) 0.015
Histology (diffuse

versus intestinal) 1.30 (0.74–2.28) 0.35
Depth of tumor invasion

T2 vs T1 1.52 (0.38–6.03)
T3 vs T1 7.25 (2.17–24.21) ,0.001
T4 vs T1 14.77 (3.18–68.66)

Nodal involvement
N1–N2 vs N1 1.32 (0.52–3.51)
N2 vs N1 2.52 (1.33–4.79) 0.016

Relative risks and significance of differences were derived from the
Cox regression model, after stratifying for tumor location and
controlling for all other variables. Calculation of the relative risk for
age was based on an increase in the values of 1 SD

shown a significant difference in survival between N1
and N2 patients [12–15]. However, to date, no investiga-
tion has addressed survival in N2 patients with me-
tastases restricted to perigastric nodes.

The main results of the present study were: (1) In
patients with metastases to perigastric nodes located at
a distance .3cm from the primary tumor (N1–N2), the
number of positive nodes was comparable to that in
patients with metastases to the regional nodes (N2 pa-
tients) and was significantly greater than that in patients
with metastases to perigastric nodes within 3cm from
the primary tumor (N1 patients). (2) The survival of
N1–N2 patients, while similar to the survival of N2 pa-
tients on univariate analysis, approached the survival of
N1 patients after being controlled for T staging. In other
words, the higher mortality observed in N1–N2 patients
with respect to the N1 group seemed to reflect more
advanced disease, as suggested by the greater number
of metastatic nodes and by the greater proportion of T3
and T4 patients, rather than reflecting a direct adverse
effect of distant positive perigastric nodes.

Thus, in the present series, the distance from the
primary tumor of positive nodes within the first tier did
not seem to exert a significant effect on prognosis. As a
consequence, the JRSGC classification seemed to be
more useful for prognostic purposes than the UICC
TNM classification. However, from a practical point of
view, the gain in prognostic information was rather
small, as N1–N2 patients represented only a minor frac-
tion (11/107; 10.3%) of patients with nodal metastases
confined to the first and second tiers.

Patients with positive perigastric nodes 3cm beyond
the primary tumor, while presenting with approxi-
mately the same number of positive nodes as patients
with metastases to regional lymph nodes, achieved
approximately the same survival as patients with per-
igastric node metastases within 3cm of the primary
tumor.

Recently, great prognostic significance has been at-
tributed to the number of positive nodes classified by
the new TNM system [16], and other studies with large
numbers of patients have recently confirmed these
findings [17,18]. However, in a previous study in our
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whole series [19], we showed that both the anatomical
location and the number of node metastases were im-
portant predictors of survival in gastric cancer patients,
and we recommended the use of a combined classifica-
tion based on both the anatomical location and the
number of node metastases.

Although the patients analyzed in the present study
were strictly selected, with findings for only those who
underwent D2 lymphadenectomy being analyzed, cau-
tion should be used in interpreting these findings, which
are based on a small number of patients, and further
experiences involving a larger number of patients are
needed to verify these results.

References

1. Adachi Y, Oshiro T, Okuyama T, Kamakura T, Mori M, Maehara
Y, Sugimachi K. A simple classification of level in gastric
carcinoma. Am J Surg 1995;169:382–5.

2. Yu W, Choi GS, Whang I, Suh IS. Comparison of five systems
for staging lymph node metastasis in gastric cancer. Br J Surg
1997;84:1305–9.

3. Hermanek P, Sobin LH. UICC: TNM Classification of malignant
tumours. 4th ed. Berlin Heidelberg New York Tokyo: Springer-
Verlag; 1987.

4. Japanese Research Society for Gastric Cancer. Classification of
gastric carcinoma. First English ed. Tokyo: Kanehara; 1995.

5. Sobin LH, Wittekind C. TNM Classification of malignant
tumours. 5th ed. New York: John Wiley and Sons; 1997.

6. Siegel S, Castellan NJ Jr. Nonparametric statistics for the
behavioral sciences. New York: McGraw-Hill, 1988:51–5.

7. Cox DR. Regression models and life-tables (with discussion). J R
Stat Soc B 1972;34:187–220.

8. Maruyama K, Gunven P, Okabayashi K, Sasako M, Kinoshita T.
Lymph node metastases of gastric cancer. General pattern in 1931
patients. Ann Surg 1989;210:596–602.

9. The Japanese Research Society for Gastric Cancer. Treatment
results of gastric carcinoma in Japan. Tokyo: Miwa Registry
Institute, 1995.

10. Maruyama K, Sasako M, Kinoshita T, Sano T, Katai H. Surgical
treatment for gastric cancer: the Japanese approach. Semin Oncol
1996;360–8.

11. Noguchi M, Miyazaki I. Prognostic significance and surgical man-
agement of lymph node metastasis in gastric cancer. Br J Surg
1996;83:156–61.

12. Roder JD, Böttcher K, Siewert JR, Busch R, Hermanek P,
Meyer HJ. Prognostic factors in gastric carcinoma. Results of the
German Gastric Carcinoma Study 1992. Cancer 1993;72:2089–
97.

13. Jatsko GR, Lisborg PH, Denk H, Klimpfinger M, Stettner H. A
10-year experience with Japanese-type radical lymph node dissec-
tion for gastric cancer outside of Japan. Cancer 1995;76:1302–12.

14. Kwon SJ, Kim GS. Prognostic significance of lymph node
metastasis in advanced carcinoma of the stomach. Br J Surg
1996;83:1600–3.

15. de Manzoni G, Verlato G, Guglielmi A, Laterza E, Genna M,
Cordiano C. Prognostic significance of lymph node dissection in
gastric cancer. Br J Surg 1996;83:1604–7.

16. Roder JD, Bottcher K, Busch R, Wittekind C, Hermanek P,
Siewert JR. Classification of regional lymph node metastasis from
gastric carcinoma. German Gastric Cancer Study Group. Cancer
1998;82:621–31.

17. Hermanek P, Altendorf-Hofman A, Mansmann U, Dworak O,
Wittekind Ch, Hohenberger W. Improvements in staging of gas-
tric carcinoma from using the new edition of TNM classification.
Eur J Surg Oncol 1998;24:536–41.

18. Ishikura T, Tomimatsu S, Uefuji K, Kimura M, Uchida T, Morita
D, Mochizuki H. Evaluation of the new American Joint Com-
mittee on Cancer/International Union Against Cancer classi-
fication of lymph node metastasis from gastric carcinoma in
comparison with the Japanese Classification. Cancer 1999;86:553–
8.

19. de Manzoni G, Verlato G, Guglielmi A, Laterza E, Tomezzoli A,
Pelosi G, et al. Classification of lymph node metastases in the
carcinoma of the stomach: comparison between the old (1987)
and the new (1997) TNM systems. World J Surg 1999;23:
664–9.

G. de Manzoni et al.: Perigastric node metastases in gastric cancer 205


