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ABSTRACT

Purpose: Although many studies have focused on clinical risk factors for prognosis
of patients with surgically treated gastric cancer, little information is available regar-
ding the timing of recurrent malignant disease. The purpose of this study was to deter-
mine the factors that are predictive of early and late recurrences after gastrectomy.

Patients and Methods: We reviewed the hospital records of patients with hisotolo-
gical proof of gastric cancer who were admitted to Sendai National Hospital during
the period from 1985 to 1995. A total of 923 records were examined, and 251 pati-
ents with recurrent disease were identified. The patients were divided into an “early
recurrence group” consisting of 195 patients (died within one year after surgery) and
a “late recurrence group” of 56 patients (died two years or more after surgery). Cli-
nicopathological characteristics were examined, and independent risk factors influ-
encing the timing of recurrence were determined by a multiple logistic regression
analysis.

Results: The mean tumor size of early recurrence cases was larger than that of late
recurrence cases (p=0.0294). Tumors penetrating the serosa with direct invasion to
continuous structures were found more frequently in the early recurrence group than
in the late recurrence group. The patients with early recurrence showed a higher ten-
dency to have nodal involvement, lymphatic invasion and vascular invasion. The
relative risks of early and late recurrences associated with different variables were
estimated by a multiple logistic regression method. The following variables were
found to be significant risk factors for early recurrence: male gender (p=0.0382),
lymph node metastasis (p=0.0016), and vascular invasion (p=0.0006).

Conclusion: Male patients who have node-positive gastric cancer with vascular
invasion have a high risk of early recurrence.
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INTRODUCTION

In most patients with gastric cancer who experience recurrence after undergoing
radical resection, the relapse occurs within a relatively short period after surgery (8).
However, there are reports of relapse occurring a long time after surgery, and such
reports have increased recently (2). The diagnosis and treatment of recurrent gastric
cancer remains difficult. What, if any, are the factors that contribute to early recur-
rence and late recurrences? There are few papers which address prognostic factors in
the distinction between early and late recurrences following resection for cure. It is
not known whether prognostic factors can be applied to the timing of recurrence (8).
In this study, we analyzed data from patients who died of recurrence after curative
resection, and we examined the risk factors that influenced the timing of recurrence.
In this report, we present a summary of the prognostic utility of clinical variables of
early and late recurrence groups.

PATIENTS AND METHODS

Between January 1985 and November 1995, altogether 923 patients with gastric ade-
nocarcinoma underwent surgery at the Department of Surgery, Sendai National Hos-
pital. Patients were followed up to determine their malignancy-free intervals and
periods of survival. Up until December 31, 2000, 622 patients had survived free of
malignancy for 60 months or longer and 301 patients had died of recurrence. These
301 patients included 195 with early recurrence who died within one year after sur-
gery and 56 with late recurrence who died two years or more after surgery. The
macroscopic and histologic classifications of gastric cancer were based on the Gene-
ral Rules for Gastric Cancer Study in Japan (3). Microscopically, lymphatic invasion
is defined as the degree of invasion within lymphatic capillaries whereas vascular
invasion is defined as the degree of invasion within veins of the gastric wall. The
type of operation performed depended on the location of the tumor. Patients with a
tumor in the upper third including the whole stomach underwent a total gastrectomy.
Survival was calculated from the date of operation to the date of the most recent fol-
low-up examination or to the date of death. All data from both groups were analyzed
by the chi-squared test, and independent risk factors influencing the timing of recur-
rence were determined by multiple logistic regression analysis.

RESULTS

Relevant clinicopathologic features of the 195 early recurrence patients and 56 late
recurrence patients were compared, and the results are shown in Table 1. The gender
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rates were 1.6 and 1.3 for early recurrence and late recurrence groups, respectively.
The mean tumor size of the early recurrence cases was larger than that of the late
recurrence cases (p=0.0294). Tumors penetrating the serosa with direct invasion to
continuous structures were found more frequently in the early recurrence group than
in the late recurrence group. The patients with early recurrence showed a higher ten-
dency to have nodal involvement, lymphatic invasion and vascular invasion. The
both groups tumors were most often located in the antrum and body of the stomach.
Tumors occupying the entire stomach were found in 30% of patients in the early
recurrence group and in 19% of patients in the late recurrence group. A multiple
logistic regression model showed male gender (OR 2.524; 95%CI 1.052-6.057),
lymph node metastasis (OR 18.658; 95%CI 3.004-114.353) and vascular invasion
(OR 7.228; 95%CI 2.351-22.218) to be significantly correlated with early recurrence
(Table 2). The longest interval between surgical treatment and recurrence observed
in this series of patients was 78 months. This was a case of peritoneal recurrence of
gastric cancer, the invasion of which was limited to the proper muscle layer histolo-
gically.

Table 1. Early vs. late recurrence after gastrectomy.
Variable Early recurrence Late recurrence P value

Age 61.2Å}0.9 60.1Å}1.9 Ns**
Gender
Male 121 (62)* 32 (57) ns
Female 74 (38) 24 (43)
Tumor size (cm) 8.4Å}0.3 7.1Å}0.5 0.0294
Depth of invasion <0.0001
mucosa 1 (1) 3 (6)
submucosa 4 (2) 2 (4)
proper muscle 3 (2) 5 (8)
subserosa 23 (15) 20 (38)
serosa exposed 75 (48) 19 (38)
invading other organs 50 (32) 3 (6)
Histological type ns
diffuse 85 (54) 24 (51)
intestinal 73 (46) 23 (49)
Lymph node metastasis positive 151 (96) 38 (75) <0.0001

negative 7 (4) 13 (25)
Lymphatic invasion positive 123 (90) 39 (78) 0.0248

negative 13 (10) 11 (22)
Vascular invasion positive 55 (40) 8 (17) 0.0028

negative 81 (60) 40 (83)
Tumor site 0.0285

upper 38 (21) 17 (31)
middle 30 (17) 16 (30)
lower 57 (32) 11 (20)
whole 53 (30) 10 (19)

* (%)
** ns: not significant.
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DISCUSSION 

In the literature there has been little information regarding the timing of recurrent
malignant disease in patients with surgically treated gastric cancer. However, in the
present study we were able to determine factors that would enable discrimination of
early recurrence from late recurrence. Female patients with node-negative and vas-
cular invasion-negative tumors have advantage over male patients with node-positive
and vascular invasive tumors in terms of early recurrence. 

No differences in recurrence rates were found for different histologic types. Initi-
ally, it was thought that diffuse type of gastric adenocarcinoma tended to recur soon
after the operation, but the present series showed that recurrence rates of this type of
adenocarcinoma were comparable with those for intestinal type. Extended lymph
node involvement has been found to be related to an increased risk for early recur-
rence in several previous studies (1, 8, 11). However, in our study it could not be
demonstrated that lymphangio-invasive growth is a certain factor for early recurren-
ce. Thus, there was no statistically significance when a multiple logistic regression
analysis was performed between cases with and without lymphatic invasion (odds
ratio, 0.267; 95%CI 0.062-1.222). In some studies, the number of positive nodes at
the time of surgery was found to be a predictive factor of early recurrence and poor
prognosis. The 5th edition of TNM classification grades lymph node involvement in

Table 2. Significant risk factors for early recurrence in patients with gastric cancer
determined by using a multiple logistic regression model.

Variable Odds ratio 95%CI p value

Age 1.005 0.974-1.036 ns*
Gender (male/female) 2.524 1.052-6.057 0.0382
Tumor size 1.002 0.990-1.014 ns
Lymph node metastasis 18.658 3.004-114.353 0.0016
Lymphatic invasion 0.276 0.062-1.222 ns
Vascular invasion 7.228 2.351-22.218 0.0006
Depth of invasion** ns

submucosa 0.378 0.012-12.069
proper muscle 4.360 0.185-102.681
subserosa 4.033 0.193-84.274
serasa exposed 0.916 0.045-18.628
invading other organs 0.083 0.002-2.913

Tumor location*** ns
upper 1.801 0.572-5.675
middle 1.332 0.439-4.038
whole 1.034 0.267-4.010

* ns: not significant, 
** The risk factor of early recurrence in patients with gastric cancer invading the mucosal layer was calculated

against that in patients with gastric cancer invading other layers. ***The risk factor of early recurrence in pati-
ents with gastric cancer located in the antrum against that in patients with gastric cancer located in other regions
of the stomach was analyzed.
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gastric cancer by the number of metastatic lymph node. Kodera et al. reported that
the number of metastatic nodes after D2 lymphadenectomy reflected prognosis well
and was shown by multivariate analysis to be a strong independent prognostic factor
according to this international stage classification (4). This is confirmed by Omejc et
al. (9) and Lee et al. (6). The information about the number of lymph nodes seems to
be of importance in evaluating the impact of lymph node metastasis, though the vari-
ables are not considered in the present study. A very interesting finding in this study
is that gender was one of the most significant predictive factors of timing of recur-
rence. In our study it was also confirmed that large size of the primary tumor of the
stomach is a predictive factor for early recurrence (1, 12). 

Recurrence of cancer may develop after surgery because of an incomplete primary
operations but early relapse also seems to indicate aggressive biologic behavior of
the tumor. If risk factors for early recurrence can be identified at the time of surgery,
they could be of importance in clinical decision-making. Patients with a high risk for
early recurrence may benefit from additional systemic treatment after the operation.
Gastric cancer is a common disease in Japan, and a number of adjuvant studies using
postoperative chemotherapy following surgical resection have been carried out. It
has been reported that postoperative chemotherapy prolongs the mean survival time
not only for patients who have undergone a curative operation but also for those who
have undergone a non-curative operation (10). Although various methods of adjuvant
chemotherapy in the treatment of gastric cancer have been attempted in Japan, very
few trials have shown any significant improvement in patient survival in randomized
control trials (5). Recently, a new adjuvant therapy for gastric cancer using regimens
that include TS-1, a novel oral fluoropyrimidine anticancer agent, has been develo-
ped, and this therapy has led to a remarkable reduction in metastatic lesions as well
as in primary tumors in some patients with gastric cancer. Whether chemotherapy
using TS-1 could be effective in the prevention of recurrence due to distant metasta-
sis is now evaluated in a randomized controlled study started in our hospital by two
of us (T. S. and S. T.).
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