Langenbecks Arch Surg (2007) 392:131-134
DOI 10.1007/s00423-006-0114-9

ORIGINAL ARTICLE

Predictors of long-term survival in node-positive gastric
carcinoma patients with curative resection

Dong Yi Kim - Jae Kyoon Joo - Young Kyu Park -
Seong Yeob Ryu : Young Jin Kim - Shin Kon Kim

Received: 12 March 2006 / Accepted: 20 September 2006 / Published online: 7 November 2006

© Springer-Verlag 2006

Abstract

Background and aims We analyzed the clinicopathologic
features of node-positive gastric carcinoma patients who
were long-term survivors (5 years or longer) and evaluated
the predictive factors associated with long-term survival.
Patients and methods Of 554 node-positive gastric carci-
noma patients with curative resection, 161 (29.1%) were
long-term survivors, and 393 died of the disease before
5 years.

Results The long-term survivor group had a recurrence rate
of 16.1%, while the recurrence rate was 95.4% in the short-
term survivor group (P<0.05). The mean tumor size in the
long-term survivors (4.5 cm) was significantly smaller than
that in the short-term survivors (5.3 cm; P<0.001). A depth
of invasion greater than T3 was found more frequently in
the short-term survivor group (88.1%) than in the long-term
survivor group (70.1%; P<0.001). Using Cox’s proportion-
al hazard regression model, the only factor found to be an
independent, statistically significant prognostic parameter
was tumor size (risk ratio, 0.301; 95% confidence interval,
0.10-0.88; P<0.05).

Conclusion The tumor size emerged as the only indepen-
dent, significant factor for the prediction of long-term
survival in node-positive gastric carcinoma patients with
curative resection.
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Introduction

The presence or absence of lymph node metastasis is one of
the most important clinicopathologic factors influencing the
prognosis of patients with gastric carcinoma [1-4]. Several
studies of the prognostic factors in patients with node-
positive gastric carcinoma have been reported, but they have
involved only a small number of patients with node-positive
gastric carcinoma. We analyzed the clinicopathologic fea-
tures of node-positive gastric carcinoma patients after
resection with curative intent who were long-term survivors
(5 years or longer) and compared them with the features of
those who died before 5 years. We also evaluated the
predictive factors associated with long-term survival.

Materials and methods
Patients and specimens

From 1986 to 2000, 2,848 patients with gastric carcinoma were
treated by the Division of Gastroenterologic Surgery, Depart-
ment of Surgery, Chonnam National University Medical
School, Gwangju, Korea. Of these, 554 were in the node-
positive group with curative resection. We analyzed the clini-
copathologic features of the node-positive gastric carcinoma
patients who were long-term survivors (5 years or longer).
Information on the patient’s age, gender, tumor size, tumor
location, macroscopic appearance, depth of invasion, level of
lymph node invasion, histologic type, hepatic metastasis,
peritoneal dissemination, stage at initial diagnosis, operative
type, and recurrence pattern was obtained from the hospital
records. The American Joint Committee on Cancer (AJCC)
tumor—node—metastasis (TNM) staging system was used for
pathologic staging [5]. Histological evaluation was per-
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Table 1 Clinical features

Variables LTS (n=161) STS (n=393) P
(%) (%)

Age (mean, years) 53.7+10.1 57.1+11.7 <0.001
Gender

Male 102 (63.4) 264 (67.2) NS
Female 59 (36.6) 129 (32.8)
Operative type

Total gastrectomy 41 (25.5) 143 (36.4) <0.05
Subtotal 117 (72.7) 243 (61.8)

gastrectomy

Others 3(1.8) 7 (1.8)
Recurrence pattern

Locoregional 3 (11.5) 30 (8.0) <0.05
Peritoneum 21 (80.8) 340 (90.7)

Others 2 (7.7) 5(1.3)

LTS Long-term survivor, S7S short-term survivor, NS not significant

formed according to the Japanese General Rules for Gastric
Cancer Study in Surgery and Pathology [6].

Patient follow-up lasted until death or until the cut-off
date of December 31, 2000. At the time of the last follow-
up, 108 patients (3.8%) had been lost to follow-up.
Generally, patients return every 3 months for the first
2 years and then every 6 months until at least the end of the
fifth year. We carried out dissection above the D2 lymph
node in all patients in our department. An extended total
gastrectomy with transhiatal resection of the distal esoph-
agus was performed in patients with esophageal invasion.

Statistical analysis

The survival rates of the patients were calculated using the
Kaplan—Meier method, and the relative prognostic impor-
tance of the parameters was investigated using Cox’s
proportional hazards model. The chi-squared test was used
to evaluate the statistical significance of differences, and
P values <0.05 were considered statistically significant.

Results

Table 1 summarizes the clinical findings of 161 (29.1%)
node-positive gastric carcinoma patients who lived longer
than 5 years (long-term survivors, LTS) and 393 (70.9%)
node-positive gastric carcinoma patients who died before
5 years (short-term survivors, STS). There was a significant
difference in the mean age of patients between the two
groups (LTS vs STS: 53.7 vs 57.1 years; P<0.001). Of the
161 patients, 102 (63.4%) were male and 59 (36.6%) were
female. There were 264 males (67.2%) and 129 females
(32.8%) in the STS group of 393 patients. Although there
were more males than females in each group, there was no
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statistically significant difference between the groups. Sub-
total gastrectomy was the procedure most frequently per-
formed in the LTS group (72.7% of cases). In contrast, total
gastrectomy was performed more frequently in the STS
group (36.4% of cases) than in the LTS group (25.5%; P<
0.05). There was a 16.1% recurrence rate in the LTS group
and a 95.4% recurrence rate in the STS group; this rate was
significantly different between the two groups (P<0.05).
Peritoneal recurrence was the predominant recurrence pattern
in both groups.

The histopathologic findings are listed in Table 2 The
mean tumor size in the LTS group (4.5 cm) was
significantly smaller than that in the STS group (5.3 cm;
P<0.001). Most of the gastric carcinomas were located in
the lower third of the stomach in both the LTS (100 cases;
62.2%) and STS groups (233 cases; 59.3%); the difference in
the location was not significant. A depth of invasion greater
than T3 was found more frequently in stomachs removed

Table 2 Histopathologic features

Variable LTS (n=161)  STS (n=393) P
(%) (%)

Tumor size (mean, cm) 4.5£2.5 53+£2.5 <0.001
Location

Upper 19 (11.8) 51 (13.0) NS
Middle 40 (24.8) 101 (25.7)

Lower 100 (62.2) 233 (59.3)

Whole 2 (1.2) 8 (2.0)
Depth on invasion

Tl 17 (10.6) 8 (2.0) <0.001
T2 31 (19.3) 39 (9.9)

T3 111 (68.9) 312 (79.4)

T4 2 (1.2) 34 (8.7)
Level of lymph node invasion

N1 100 (62.1) 174 (44.3) <0.001
>N2 61 (37.9) 219 (55.7)
Hepatic metastasis

H () 161 (100) 393 (100) NS

H () 0 0
Peritoneal dissemination

P() 161 (100) 389 (99.0) NS

P (+) 0 4 (1.0)
Histologic type

Well-differentiated 23 (14.3) 46 (11.7) NS
Moderately 44 (27.3) 92 (23.4)

differentiated

Poorly differentiated 68 (42.2) 198 (50.4)

Signet ring cell 14 (8.7) 33 (8.4)

Mucinous 8 (5.0) 20 (5.1)

Others 4 (2.5) 4 (1.0)
Stage

1 10 (6.2) 5(1.3) <0.001
I 26 (16.1) 24 (6.1)

11 117 (72.7) 293 (74.5)

v 8 (5.0) 71 (18.1)

LTS Long-term survivor, STS short-term survivor, NS not significant
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from the STS group (88.1%) than from the LTS group
(70.1%; P<0.001). A lymph node level above the N2 group
was invaded more frequently in the STS group than in the
LTS group (55.7 vs 37.9%, respectively; P<0.001). There
was no significant difference between the LTS and STS
groups with respect to the number of hepatic metastases or
peritoneal dissemination. There was also no significant
difference in histologic type between the two groups. In the
LTS group, 36 cases (22.3%) were classified as either stage
I or II at the time of initial diagnosis. In contrast, 92.6% of
the patients in the STS group were classified as advanced
stage (>stage III; P<0.001). Using Cox’s proportional
hazard regression model, only one factor was found to be
an independent, statistically significant prognostic parame-
ter, tumor size (risk ratio, 0.301; 95% confidence interval,
0.10-0.88; P<0.05) (Table 3). The 10-year survival rate
was lower for patients with tumor size more than 50 mm
compared to that of patients with tumor size less than
50 mm (60.6 vs 77.7%) (P<0.05) (Fig. 1).

Discussion and conclusion

The overall 5-year survival rate for all gastric carcinoma
patients who undergo surgery is only 20-30%. Even after
curative resection, only 30-50% of patients are still alive after
5 years [7]. Lymph node involvement is associated with a
poor outcome in gastric carcinoma patients, even with
curative resection. Therefore, identifying the factors associ-
ated with favorable survival in patients with node-positive
gastric carcinoma is important. In this study, we compared
node-positive gastric carcinoma patients who were long-term
survivors and node-positive patients who died before 5 years

Table 3 Multivariate analysis of significant prognostic factor for
long-term survivors in node-positive gastric carcinoma patients using
Cox’s proportional hazards regression model

Variable Risk ratio  95% CI P
Age (year) (<65 vs >65) 0.74 0.16-0.35 NS
Gender (male vs female) 0.44 0.15-1.37 NS
Location (upper vs distal) 1.24 0.28-5.50 NS
Tumor size (mm) 0.31 0.10-0.88 <0.05

(<50 vs >50)

Histologic type (differentiated 1.29
vs undifferentiated)

Serosal invasion (negative 0.82
Vs positive)

Extent of lymph node invasion  0.77

0.54-3.09 NS

0.30-2.25 NS

0.30-2.05 NS

(N1 vs >N2)
Operative type (total vs partial)  1.55 0.19-12.75 NS
Esophageal invasion 6.63 0.79-55.30 NS

(negative vs positive)

CI Confidence interval, NS not significant
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Fig. 1 Ten-year survival curves of node-positive gastric carcinoma
patients with curative resection according to the tumor size (<50 mm=
77.7% vs >50 mm=60.6%) (P=0.05)

to clarify the predictive factors associated with long-term
survival.

Whether tumor size independently correlates with prog-
nosis is still controversial. Some investigators stress that
tumor size is an independent prognostic factor, but others
claim that tumor size does not independently influence
survival. Adachi et al. [8] reported that tumor size served as
a simple prognostic indicator for long-term survival in gas-
tric carcinoma, finding that patient survival showed a
stepwise correlation with tumor size (<4 vs 4-10 vs
>10 cm). By contrast, Maruyama [2] and Yokota et al. [9]
concluded that the depth of invasion and tumor location were
more important than tumor size as prognostic factors. In the
present study, there was a significant difference in tumor size
between the long-term and short-term survivors of node-
positive gastric carcinoma; the LTS were characterized by a
smaller tumor size (LTS vs STS: 4.5 vs 5.3 c¢m). Further-
more, tumor size emerged as the only independent signifi-
cant factor for predicting long-term survival in node-positive
gastric carcinoma patients with curative resection.

The use of age as a prognostic factor is another
controversial subject [3, 10]. Moriguchi et al. [11] reported
that the age at operation was a significant prognostic factor
in patients with early gastric carcinoma. Adachi et al. [12]
reported that patient age was the second most important
prognostic indicator in patients with gastric carcinoma.
Furthermore, some investigators found that survival rates
decreased in elderly patients [13, 14]. We found that there
was a statistical difference in the mean age of patients
between the two groups (LTS vs STS: 53.7 vs 57.1 years).
However, in contrast to other reports, our study showed that
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in patients with node-positive gastric carcinoma, age had no
effect on long-term survival, according to Cox’s propor-
tional hazard regression model.

In gastric carcinoma, the depth of wall invasion is another
important prognostic factor in addition to lymph node inva-
sion. Mori et al. [15] and Adachi et al. [12] demonstrated
that the depth of wall invasion provided useful prognostic
information in patients with gastric carcinoma. However, our
results disagreed with their conclusions, as we found that
serosal invasion did not emerge as an independent, statisti-
cally significant prognostic parameter for node-positive gas-
tric carcinoma patients with curative resection who showed
long-term survival according to the Cox’s proportional
hazard regression model used in this study. Moriguchi et al.
[16] also reported that it is unclear whether the degree of
invasion correlates with prognosis in advanced carcinoma.

Although some investigators have reported that the his-
tologic type of the gastric carcinoma correlated with patient
survival [17], there was no prognostic value of tumor dif-
ferentiation in node-positive gastric carcinoma patients who
showed long-term survival in this study. Our results are in
agreement with the data of previous studies [8, 18].

Some investigators have suggested that the extent of
gastric resection was a significant independent predictor of
survival in node-positive gastric carcinoma patients. Kim
et al. [19] found that patients with subtotal gastrectomy
showed a significantly better long-term prognosis than
patients who had total gastrectomy. They interpreted their
results in terms of indications for total gastrectomy and the
relative risks for more distant and extensive lymph node
metastasis. We also found that lymph nodes were invaded
more extensively (>N2) in node-positive gastric carcinoma
patients who died before 5 years compared with those who
showed long-term survival (STS vs LTS: 37.9 vs 55.1%;
P<0.001). But, operative type did not affect the survival
rate in multivariate analysis.

Surgery is the only potentially curative modality for
localized gastric carcinoma. It is reasonable to conclude
that the extent of lymph node dissection did not influence
the survival of patients without lymph node metastasis, but
it is clear that curability is very important in achieving the
long-term survival of gastric carcinoma patients with lymph
node metastasis [20]. Thus, many investigators have
recommended >D2 lymph node dissection for the curative
treatment of node-positive gastric carcinoma [21]. We are in
agreement with their recommendation and performed
dissection above the D2 lymph node level in all patients
with node-positive gastric carcinoma in our institution.

In conclusion, this study demonstrated that long-term
survival of node-positive gastric carcinoma patients after
curative resection is related to small tumor size. Thus, tumor
size may be clinically useful for the prediction of survival after
curative resection of node-positive gastric carcinoma patients.
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