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patients. The median age was 61.8 years, the number of male and female patients was 140 (65.4%),
74(34.6%), respectively. The median time to the occurrence of second cancers after diagnosis of
the first was 39.2 months (standard deviation, 31.2 months). The most common cancer was
colorectal cancer, which occurred in 44 patients (20.6%), and lung cancer in 33 patients (15.4%),
hepatocellular carcinoma in 26 patients (12.1%), ovarian cancer in 15 patients (7.0%), cervical
cancer in 12 patients (7.0%), breast cancer in 11 patients (5.1%), and esophageal cancerin 11
patients (5.1%). The observed/expected (O/E) ratio showed a significant increase in colorectal
(1.25), male biliary (1.60), ovarian (8.72), and cervical cancer (3.33) with primary gastric cancer.
After five years from diagnosis of gastric cancer, secondary cancer occurred in 50 patients
(23.4%), and breast cancer, prostate cancer, laryngeal cancer, lung cancer, and hepatocellular
carcinoma were the most frequent.

Conclusion

The O/E ratio showed a significantincrease in colorectal, male biliary, ovarian, and cervical cancer
with primary gastric cancer, and second primary cancer as the main cause of death for these
patients. A follow-up examination for metachronous double primary cancer is needed in order to
improve the survival time in patients with gastric cancer.
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Introduction

prevalence of gastric cancer [1]. Patients with metachronous cancer are
defined as those with an interval of six months or more after diagnosis of
gastric cancer [2]. Some studies of double primary cancer in patients with

Incidence of gastric cancer in Korea is very high, and, despite early
detection, it continues to be a major health problem. Through achievement
of remarkable advances in cancer treatment, the number of patients who
survive cancer has shown a significant increase. One problem, however,
is that because patients are living longer, they may be at increased risk of
developing second primary cancer. The incidence of metachronous dual
primary gastric cancer has increased with the concomitant increase in the
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gastric cancer have reported on prognosis or characteristics of metachro-
nous cancer [3-5]. However, the general pattern of metachronous gastric
cancer still needs to be clarified.

Due to the high incidence of gastric cancer in Korea, its surveillance in
patients diagnosed with stomach cancer might be of clinical benefit.
Although numerous reports on metachronous cancers have been issued,
most have been simple case reports, as relatively few studies on the inci-
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Table 1. Sex and age distribution of patients with metachronous double primary cancer in gastric cancer patients

With second cancer® 'Without second cancer
Male Female Male Female
20-30 1(5.3) 0(0) 18 (94.7) 39 (100)
30-40 1(0.6) 6(3.7) 156 (99.4) 158 (96.3)
40-50 8 (1.6) 15(5.4) 496 (98.4) 264 (94.6)
50-60 22 (2.5) 17 (4.9) 861 (97.5) 329 (95.1)
60-70 69 (5.1) 24 (3.8) 1,278 (94.9) 601 (96.2)
>70 39 (4.5) 12 (2.2) 832 (95.5) 525(97.8)
Total 140 (3.7) 74 (3.7) 3,641 (96.3) 1,916 (96.3)

Values are presented as number (%). ?Age and sex distribution of metachronous double primary cancer: p < 0.001.

dence and characteristics of metachronous cancers that develop during
the postsurgical follow-up period have been conducted. Studies evaluating
the characteristics of synchronous and metachronous cancer are limited,
and the incidence of metachronous cancer varies to the extent that the
clinical results differ in each study.

Further characterization of metachronous gastric cancer could provide
valuable information for use in early diagnosis and treatment of these
diseases. The purpose of this study was to investigate the prognosis and
clinical features of metachronous gastric cancer.

Materials and Methods

Between October 1996 and November 2007, 5,778 patients underwent
surgical treatment or chemotherapy for gastric cancer at Dongsan Medical
Center; however, these patients did not undergo endoscopic resection.
Patients who had been diagnosed with new primary cancer developing
from other origins were selected from the original group.

Among the 5,778 patients who underwent treatment for gastric cancer,
metachronous cancers were diagnosed in 214 patients. The metachronous
cancer patients described above could be defined as those with an interval
of six months or more after diagnosis of gastric cancer [2].

Committee on Cancer (AJCC) 6th edition, and the presence of factors
that could mediate effects on the survival rate were examined
retrospectively. Evaluation of the interval from the first gastric surgery to
development of second primary cancer, clinical characteristics, and
survival rate after the second surgery was based on medical records.

1. Statistical analysis

The Kaplan-Meier method was used for generation of overall survival
curves, and the log-rank test was used for comparison of between-group
differences. Univariate and multivariate analyses with the Cox
proportional hazard model were used for analysis of prognostic factors.
The survival curve for patients with metachronous double primary cancer
was calculated from the date of diagnosis of the second cancer. A p-value
of <0.05 was considered to indicate statistical significance. The SPSS
ver. 18.0 (SPSS Inc., Chicago, IL) was used.

Table 2. Cancer type and mean age distribution of metachronous
double primary cancer in gastric cancer patients

Double primary cancer

Cancer type No. (%)

Age (mean £ SD, yr)

. . . . . Colorectum 44 (20.6) 61.8+8.61
All .patler.lts with gastric cancer mdefwent.rouUné preoperanYe upper Ly 33(15.4) 6854707
gastrointestinal endoscopy. The histological diagnosis was established by Liver 26(12.1) 60.0+1022
gastrointestinal endoscopic biopsies and operative specimens. As part of Ovary 15(7.0) 54641245
the standard preoperative workup for gastric cancer, the staging workup Cervix 12(5.6) 6024542
included a complete physical examination, a complete blood count and e — 11(5.1) 51741130
biochemical profile, a gastrointestinal contrast study, and a chest and Esophagus 11 (5.1) 63.7+12.96
abdominal computed tomography scan. Second primary cancer was Biliary 8(3.7) 67.6+7.73
confirmed by histologic diagnosis, however, hepatocellular carcinoma, Pancreas 7(3.3) 58.6+8.94
pancreatic cancer, and biliary cancer proved difficult to diagnose using Bladder 6(2.8) 67.2+5.42
this procedure in cases of poor performance. In such cases, second primary Skin 5(2.3) 67.0+9.70
cancer was diagnosed through an imaging examination and tumor Larynx 5(23) 67.2+10.18
markers. Others 31(14.5) 61.1£10.72
In addition, the age of patients at onset of metachronous cancer, or, the Total 214 (100) 61.8+10.62

tumor, node and metastasis (TNM) stage, according to the American Joint
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Table 3. Type of metachronous double primary cancer® in gastric cancer patients according to sex”

Cancer type Male (n=3,787) Female (n=1,991) Total (n=5,778)"
Colorectum 34 (0.90)? 10 (0.05) 44 (0.76)
Lung 28 (0.74) 5(0.25) 33 (0.57)
Liver 23 (0.61) 3(0.15) 26 (0.44)
Ovary 0(0) 15 (0.75)? 15 (0.26)
Cervix 0(0) 12 (0.60)” 12(0.21)
Breast 0(0) 11 (0.55) 11 (0.19)
Esophagus 11 (0.29) 0(0) 11 (0.19)
Biliary 7 (0.18)® 1(0.05) 8(0.14)
Others 37(0.98) 17 (0.85) 54(0.93)
Total 140 (3.70) 74 (3.72) 214 (3.70)

Values are presented as number (%). “Sex distribution of metachronous double primary cancer: p < 0.001, YObserved/expected (O/E) ratio was
significantly different compared with single primary cancer (O/E ratio: male colorectal, 1.25; male biliary, 1.60; ovary, 8.72; cervix, 3.33).

Table 4. Diagnostic period of metachronous double primary cancer Results

in patients with gastric cancer

Diagnostic period (yr) No. Among 5,778 patients with gastric cancer, 209 patients (5.0%) were
<l 37 diagnosed with synchronous double primary cancer and 214 patients
12 60 (3.7%) were diagnosed with metachronous double primary cancer. The
23 28 group of patients consisted of 140 men and 74 women. Looking at the
34 24 age distribution between the groups, the proportion was higher in older
4-5 15 patients diagnosed with metachronous double primary cancer (p < 0.001)
el 15 (Table 1). The most common group included patients aged 60 to 70, and
g_; 13 the most common metachronous double primary cancer was colorectal
8.0 10 cancer, followed by lung, liver (excluding cholangiocarcinoma), ovarian,
9-10 5 and cervical cancer.
~10 3 Table 2 shows the mean age distribution of patients with metachronous
Total 214 double primary cancer. No difference was observed among the types of

metachronous double primary cancer. The mean age was 61.8 4 10.62

Table 5. Mean diagnostic period of metachronous double primary cancer in gastric cancer patients

Cancer type Male Female Total

Colorectum 349+243 49.7+32.8 3824268
Lung 432+359 45.1+43.1 43.4+36.3
Liver 412+313 64.5+47.7 448+33.1
Ovary - 34.0+28.1 34.0+28.1
Breast - 59.0+35.2 59.04+35.2
Cervix - 37.8+32.7 37.8+32.7
Esophagus 2454277 - 2454277
Biliary 50.8+31.1 36.0 48.9+29.2
Pancreas 39.7+£21.6 279+152 3474187
Bladder 240+13.4 173+123 229+123
Skin 3634352 9.5 36.9+34.6
Larynx 43.7+38.7 — 43.7+38.7
Total 3854308 40.7+32.1 3924312

Values are presented as mean = SD (mo).
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Table 6. Diagnosis of metachronous double primary cancer after
five years from diagnosis of gastric cancer

Cancer type No. (%) Total
Colorectum 10 (22.7) 44
Lung 10 (30.3) 33
Liver 7(26.9) 26
Breast 6(54.5) 11
Cervix 2(16.7) 12
Biliary 2(25.0) 8
Larynx 2 (40.0) 5
Ovary 2(13.3) 15
Prostate 2(50.0) 4
Others 7(12.5) 56
Total 50(23.4) 214

years, and the oldest patient, who had lung cancer, was 68.5 years old,
and the youngest patient, with breast cancer, was 51.7 years old.

In comparison of sex distribution of patients with metachronous double
primary cancer, double primary cancer occurred more frequently in male
patients, with the exception of breast, ovary, and cervical cancer
(p<0.001) (Table 3). The observed/expected (O/E) ratio was significantly
higher in male colorectal (1.25), male biliary (1.60), ovarian (8.72), and
cervical cancer (3.33) with primary gastric cancer, compared with double
primary cancer.

Table 4 shows the yearly diagnostic period for metachronous double
primary cancer, and does not indicate any notable difference in incidence
from year to year. The most common period of occurrence was 1-2 years
(n=60,40.8%). Subjective symptoms were observed in three patients after
10 years. These patients were diagnosed with hepatocellular carcinoma,
lung cancer, and cervical cancer. The mean diagnostic period was
39.2 +31.2 months. No significant differences were observed among sex
and cancer groups. Bladder cancer and esophageal cancer were diagnosed
earlier, compared to other cancers (Table 5).

Table 6 shows development of metachronous double primary cancer
over a period of fiveyears, after diagnosis of gastric cancer. Development
of breast cancer (54.5%), prostate cancer (50.0%), and laryngeal cancer
(40.0%) occurred much more frequently after five years from diagnosis
of gastric cancer.

Table 7. Median survival after diagnosis of metachronous double
primary cancer in patients with gastric cancer

Cancer type No. Survival (median +SD, mo)®
Colorectum 44 25.5+3.85
Lung 33 13.3£5.73
HCC 26 9.6+12.54
Ovary 15 174£5.13
Cervix 12 30.6+21.22
Breast 11 53.1£13.73
Esophagus 11 19.3+£22.36
Biliary 8 8.8£6.21
Pancreas 7 3.0+3.37
Bladder 6 15.54+39.14
Skin 5 25.0+12.60
Larynx 5 32.6+13.77
Others 31 9.24+3.90
Total 214 19.84+3.33

HCC, hepatocellular carcinoma.?Median survival according to
metachronous double primary cancer: p=0.015.

0.8 1

0.6 1

0.4 1

Cumulative survival rate

0.2 1

0 12 24 36 48 60 72 84 95 108 120 132
Survival date (mo)

Fig. 1. Four-year survival rate for gastric cancer patients without
double primary cancer.

Table 8. Median survival of metachronous cancer according to gastric cancer stage

After gastric cancer diagnosis (mo)

After double primary cancer® (mo)

Cancer stage No.
I 114
I 54
I 32
v 2
I 168
-1V 34

62.03 23.90
111.83 33.70
44.90 25.50
124.93 14.87
67.40 2530
449 17.37

“Median survival according to gastric cancer stage was not significant (p=0.703).
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The mean follow-up period was 35.5 months for metachronous
cancers. The median survival period for metachronous double primary
cancer after diagnosis of second primary cancer was 19.8 - 3.33 months
(Table 7). The four year survival rate for patients with double primary
gastric cancer was 4%, however, the rate without second primary cancer
was 61.1% (Fig. 1). The median survival period for patients with breast,
laryngeal, cervical, and colorectal cancers was longer than that of other
cancers, however, no survival difference was observed according to gastric
cancer stage (Table 8).

Discussion

The first study of synchronous and metachronous cancer in patients
with gastric cancer was reported by Yoshino et al. [6]. Results of the study,
conducted in Japan, showed an incidence of synchronous and metachro-
nous cancer in patients with gastric cancer of 2.0%. Other studies have
since reported incidence rates of 1.1-4.7% [3-10]. In this study, the
incidence was 3.7%, which appears to be overestimated, as it included
patients who had not been diagnosed with pathologic confirmation due
to their physical condition and/or had difficulty in receiving a pathologic
diagnosis.

In this study, the most common double primary cancer was colorectal
cancer, followed by lung, liver (excluding cholangiocarcinoma), ovary,
and cervical cancer. Comparing this result with the general cancer
incidence in Korea, the incidence of colorectal cancer is higher than
expected. That is, although colorectal cancer is the third most common
cancer in the general population, it is the most common double primary
cancer. This result has been observed not only in Korea, but also in Japan,
China, and Australia. In the general population, colorectal cancer is the
fifth most common cancer in China and the third most common cancer
in Australia; however, it is the most common double primary cancer in
both countries [4,11,12]. Many papers have evaluated genetic and
environmental relationships between gastric and colorectal cancer [13,14].
Therefore, performance of regular colonoscopies on patients who have
been diagnosed with gastric cancer is important, particularly for those
who are over sixty. The median age for secondary gastric cancer was 63.0
years; the number of males was 137, the number of females was 59.
Hepatocellular carcinoma (30 in 2,481 cases, 1.21%), esophageal cancer
(24 in 518 cases, 4.63%), and lung cancer (20 in 2,814 cases, 0.71%) were
reported as common types of primary cancers.

A comparison of clinicopathological characteristics among patients
with other primary cancers and patients without them was conducted by
Kato et al. [15] and Lee et al. [9]. Statistical differences in age, sex, and
gastric cancer staging were observed in these previous studies. That is,
the mean age, sex ratio, and proportion of early gastric cancer was higher
in patients with other primary cancers than in those without. This study
reported similar results, except with regard to gastric cancer staging; no
significant difference was observed in gastric cancer staging, compared
to the statistics.

The incidences of most cancers are higher in males than in females and
tend to increase with age. Patients with metachronous cancer of ovary or
breast were younger than those with other cancers, which means that
female patients with metachronous double primary cancer tend to be
younger than male patients. In this study, the O/E ratio was found to be
significantly higher in colorectal, biliary, ovarian, and cervical cancer with
primary gastric cancer. In order to enhance detection and survival rate,
conduct of a large scale prospective study is necessary for investigation
of the efficacy of colonoscopies, abdomen and pelvic computed tomog-
raphys, and PAP smears.

Previous studies have reported that the majority of double primary
malignancies develop within a period of three years, and that surveillance
gastroscopy is commonly recommended for a period of three years after
surgery for treatment of colorectal cancer [16]. However, there was no
exact surveillance colonoscopy recommendation period or surveillance
tool for detection of colon cancer after gastric cancer surgery. A higher
percentage of metachronous cancers was confirmed for both colorectal
and lung cancer. Tkeda et al. [4] reported that metachronous lung cancer
showed a high incidence of advanced-stage disease and was a major cause
of death in patients with metachronous double primary cancers. Therefore,
close attention should be paid and regular checkups should be performed
on patients who have undergone surgery for treatment of gastric cancer.

Patients who have not been diagnosed with secondary cancers within
five years after gastric cancer surgery are usually regarded as having been
cured. In this study, metachronous double primary cancer was found to
occur after 10 years; therefore, performance of regular checkups for a
longer period of time on patients who have undergone surgery for treat-
ment of gastric cancer is important.

Survival rates of patients with a metachronous or synchronous cancer
were analyzed by Maehara et al. [5], Furukawa et al. [17], and Ikeda et al.
[4]. According to the study reported by Ikeda et al. [4], the 10-year survival
rate was 69.3% for gastric cancer patients without a double primary
cancer, 40.1% for patients with synchronous double primary cancer, and
75.2% for patients with metachronous double primary cancer. In this
study, the median survival time for patients with metachronous double
primary cancer after diagnosis of second primary cancer was 19.8 months,
and 55.2 months after diagnosis of gastric cancer. Survival rates for
patients withpancreatic cancer and hepato-biliary cancer were very low,
indicating a strong relationship of survival rate with the type of double
primary cancer. Other prognostic factors should be evaluated in order to
demonstrate the difference in median survival rate of patients with
metachronous double primary cancer.

Conclusion

Patients with gastric cancer develop double primary cancers either
synchronously or metachronously, and, in the present study, second
primary cancer was the main cause of death for these patients. The O/E
ratio showed a significant increase in colorectal, male biliary, ovarian, and
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cervical cancer with primary gastric cancer, and second primary cancer
was the main cause of death for these patients. A follow-up examination
for metachronous double primary cancer is needed in order to improve
the survival time in patients with gastric cancer.
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