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Abstract

AIM: To identify patients with a high-risk of having a
synchronous cancer among gastric cancer patients.

METHODS: We retrospectively analyzed the prospective
gastric cancer database at the National Cancer Center,
Korea from December 2000 to December 2004. The
clinicopathological characteristics of patients with
synchronous cancers and those of patients without
synchronous cancers were compared. Multivariate
analysis was performed to identify the risk factors for
the presence of a synchronous cancer in gastric cancer
patients.

RESULTS: 111 of 3291 gastric cancer patients (3.4%)
registered in the database had a synchronous cancer.
Among these 111 patients, 109 had a single synchronous
cancer and 2 patients had two synchronous cancers. The
most common form of synchronous cancer was colorectal
cancer (42 patients, 37.2%) followed by lung cancer (21
patients, 18.6%). Multivariate analyses revealed that
elderly patients with differentiated early gastric cancer
have a higher probability of a synchronous cancer.

CONCLUSION: Synchronous cancers in gastric cancer
patients are not infrequent. The physicians should try
to find synchronous cancers in gastric cancer patients,
especially in the elderly with a differentiated early gastric
cancer.
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INTRODUCTION

Gastric cancer is the most common form of cancer in
Korea'!. The overall age-standardized incidence rates
of gastric cancer in 2002 were 69.6 per 100000 among
males and 26.8 per 100000 among females. Despite the
improved prognosis of gastric cancer resulting from early
diagnosis, radical operations, and the development of
adjuvant therapy, gastric cancer remains the second most
common cause of cancer death worldwide™”. In 1995,
early gastric cancer (EGC) accounted over 30% of patients
who underwent gastric cancer surgery in Korea and this
percentage continues to increase'. As the prognosis of
patients with EGC is excellent and age at diagnosis for
gastric cancer is increasing, there is a greater risk that
patients will also have a second primary cancer™,

Second primary cancer influences the prognosis
of gastric cancer patients, and because primary or
secondary prevention is the best way to cure cancer, some
investigators have focused on the characteristics of second
primary cancers in gastric cancer patientsm(”. However,
few studies have been performed in this regard, and most
of these studies are limited to metachronous cancers or
the treatment-related second primary malignancies of
gastric cancer patients "'?, The detection of synchronous
cancers gives us the opportunity to treat both cancers
simultaneously using less invasive techniques and thus to
beneficially influence the prognosis and quality of life of
these patients.

The aim of this study was to find a means of
identifying gastric cancer patients at risk of having a
synchronous cancer.

MATERIALS AND METHODS
Subjects

We retrospectively analyzed the prospective gastric cancer
database at the National Cancer Center (NCC), Korea from
December 2000 to December 2004. A total of 3291 gastric
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cancer patients were registered (the registered patients
were consecutive patients who had ever visited out patient
clinic in the Center for Gastric Cancer with a diagnosis
of gastric cancer or who were diagnosed as having gastric
cancer at our center) during the study period. Gastric and
synchronous cancers were all pathologically confirmed.

Methods

Synchronous cancers were defined as cancers detected in
organs other than the stomach, which were diagnosed at
the time of or within 6 mo of the first cancer diagnosis'”.
For each synchronous cancer we ruled out of the possibility
that synchronous cancer represented metastasis of gastric
cancer by histologic examination. Clinicopathological
characteristics including age, sex, histological classification,
a preoperative diagnosis of early or advanced gastric
cancet, and multiplicity of gastric cancer were compatred
for patients with and without synchronous cancers. As for
histological classifications, tubular carcinoma and papillary
adenocarcinoma were classified as differentiated types,
whereas poorly differentiated adenocarcinoma, mucinous
adenocarcinoma, and signet ring cell carcinoma were
classified as undifferentiated types' . The characteristics of
synchronous cancers including operability and when they
were diagnosed were separately analyzed.

Statistical analysis

All statistical analyses were performed using the statistical
software ‘Statistical Package for Social Sciences’ (SPSS)
version 10.0 for Windows (SPSS, Inc, Chicago, IL). Inter-
group (for patients with and without synchronous cancer)
comparisons of clinicopathological variables were made
using the Student t-test for continuous variables and using
the two-tailed Chi-square test for discrete variables.

Risk factors influencing synchronous cancers were
determined by logistic regression analysis. Hazard ratio
as determined by multivariate analysis, was defined as the
ratio of the probability that an event (with synchronous
cancer or not) would occur to the probability that it
would not occur. The predicting powers of covariates

were expressed by calculating hazard ratios with a 95%
confidence interval. The accepted level of significance was

P <0.05.

RESULTS

Clinicopathological characteristics of the patients
Among the 3291 gastric cancer patients, 111 patients
(3.4 %) had a synchronous cancer other than in the
stomach; 2 patients (2/111 patients, 1.7%) had three
cancers and the others had a single synchronous cancer.
The mean age of patients with a synchronous cancer was
higher than that of patients without (64.6+9.5 »s 59.4 %
12.5, + = -0.453, P<0.001) and male patients were mote
common among those with synchronous cancers (X2=9.81,
P=0.002). Differentiated type and early gastric cancer were
more common among patients with synchronous cancers
(x’=73.97, P<0.001, ¥*=19.65, P<0.001 respectively,
Table 1).

Characteristics of synchronous cancers

The most common synchronous cancer was colorectal
cancer (42 cases, 37.2%), followed by the lung (21 cases,
18.6%), esophagus (19 cases, 16.8%), and liver cancer
(11cases, 9.7%) (Figure 1, Table 2). Gastric cancer was the
most common form of cancer among colorectal cancer
patients with a synchronous cancer. Of the 2 triple cancer
patients, one patient had esophageal cancer and prostate
cancer and the other patient had lung cancer and colorectal
cancer. Forty-three patients (38.1%) wetre diagnosed with
gastric cancer and synchronous cancer simultaneously and
45 patients (39.8%) were diagnosed with synchronous
cancers before gastric cancer, and 25 cases (21.1%) were
diagnosed after receiving a diagnosis of gastric cancer.

Operation of gastric cancer

Of the 111 patients with synchronous gastric cancers,
73 (64.6%) underwent gastric cancer surgery. Despite
having a potentially resectable gastric cancer, 38 patients
(34.2%) were treated non-surgically because of advanced
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Time interval between the diagnoses
of synchronous and gastric cancers

6 mo ~  Simultaneous ~ 6 mo Total
Location (n=45) (n=43) n=25) (n=113', %)
Colorectal 28 6 8 42 (37.2)
Lung 3 11 7 21 (18.6)
Esophagus 8 11 0 19 (16.8)
Liver 2 8 1 11 (9.7)
Breast 0 0 1 1(0.9)
Kidney 0 2 3 5(4.4)
Gynecologic 0 1 0 1(0.9)
Prostate 1 0 2 3(2.7)
Head and neck 1 1 0 2(1.8)
GB, bile duct 0 2 0 2(1.8)
Others 2 1 3 6(5.3)

'"Two patients have double synchronous cancers.

synchronous cancer (19 patients, 50.0%), an advanced
gastric cancer (6 patients, 15.8%), or patient refusal (11
patients, 28.9%), and other causes (2 patients).

Logistic regression analysis of risk factors

Logistic regression analysis identified age at gastric cancer
diagnosis, differentiation, and early or advanced gastric
cancer as independent risk factors of synchronous gastric
cancet. The incidence of synchronous cancer in elderly
patients (=60 years) with differentiated early gastric
cancer was 9.3% (43/418 patients), while that in other
patients was 2.4% (68/2 830 patients). Moreover, the
incidence of colon cancer in elderly patients (=60 years)
with differentiated eatly gastric cancer was 3.5% (15/418
patients, Table 3).

DISCUSSION

The main findings of this study are; 1) That synchronous
cancer has an incidence of 3.4% (111/3 291 patients)
in gastric cancer patients; 2) That the most common
type of synchronous cancer in gastric cancer patients is
colorectal cancer (42 patients, 37.2%), followed by lung
cancer (21 patients, 18.6%); and 3) That age at diagnosis,
a differentiated gastric cancer, and early gastric cancer
are risk factors of synchronous cancer in gastric cancer
patients. The incidence of synchronous cancer has been
reported to vary from 0.7% to 3.5%''?* Reasons for
these wide ranges of incidence are attributed to different
study populations and methods. The lowest incidence of
synchronous cancers in gastric cancer patients reported
was 0.7%, and this study was a population-based study,
whereas, the other studies were institution-based, like the
present study. The relatively high incidence of synchronous
cancer in our study (3.4%), despite the inclusion of
patients with EGC and AGC, may be due to time. Most
studies were performed before 2000, whereas the patients
included in this study were diagnosed as having gastric and
synchronous cancer from 2001. Thus, radiologic diagnostic
tools, such as, computed tomography (CT) and positron
emission tomography (PET) were considerably developed
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Covariate B SE
Age, yr (<62vs =62) 0471 0.223
Sex (Male vs Female) -0.430 0.250

RR (95% CI) P value
1.601 (1.035-2.477) 0.035
0.650 (0.398-1.061) 0.085

Histology -1.691 0276  0.184 (0.107-0.316) <0.001
(Diff. vs Undiff.)

Multiplicity 0.288 0412 1.334 (0.595-2.994) 0.484
(Single vs Multiple)

Stage (EGC vs AGC) -0.431 0.202  0.650 (0.437-0.966) 0.033

SE: Standard error; RR: Relative risk; CI: Confidence interval.

and diagnostic accuracy improved over the intervening
period™'", Another possible explanation might be that
this study was conducted as a retrospective analysis of a
prospective database, and that our institution is a cancer
center and as such diagnostic efforts ate more focused on
the detection of cancers.

In the present study, colorectal cancer was the most
common cancer among gastric cancer patients with a
synchronous cancer. On the contrary, gastric cancer was
the most common form of cancer among colorectal
cancer patients with a synchronous cancer. This
association between colorectal cancer and gastric cancer
may be incidental; however, there is some basis to support
the existence of such a relation. It is well known that
gastric cancer is the second most common extra-colonic
malignancy associated with hereditary non-polyposis
colorectal cancer (HNPCC) syndrome!”. Moreover, a
defect in the mismatch repair system has been suggested
to play a role in the development of multiple cancers, but
mechanistic basis for the development of synchronous
cancers is unclear'"”. Preoperative endoscopy is a routine
procedure in the Center for Colorectal Cancer in NCC for
the patients with a colorectal cancer.

Most patients with synchronous colorectal cancers
in this study were diagnosed within one month prior to
receiving a diagnosis of gastric cancer, or were diagnosed
while gastric cancer diagnosis. Patients with colorectal
cancer frequently have symptoms of obstruction or
bleeding, whereas the symptoms of gastric cancer patients
are rare and vague' ™. In addition, esophagogastrodu
odenoscopy (EGD) in colorectal cancer patients is one
of our institutional policies. Thus, it is frequently the
cases that the stages of gastric cancer and associated
colorectal cancer are early and advanced, respectively.
The incidences of most cancers are higher in men than in
women and tend to increase with age, and patients with
synchronous cancer in this study were more commonly
elderly males. These findings are consistent with those
of previous studies and might be associated with recent
trends in gastric cancer epidemiology in Korea and
characteristics of gastric cancer™*Y. The high incidence
of synchronous cancers found among early gastric
cancer patients in the present study might be associated
with the increasing incidence of early gastric cancer in
Korea, and the fact that patient diagnosed as having
colorectal cancer undergo routine gastroscopy. However,
the reason for the higher incidence of differentiated
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type in gastric cancer patients with synchronous
cancer is unclear, and requires further investigation.

The incidence of synchronous cancer in those with
multiple gastric cancers tended to be higher than for
those with a single gastric cancer. Thus, genetic instability
such as microsatellite instability might be involved in
the development of synchronous cancer and multiple
gastric cancers. However, the multiplicity of gastric cancer
proved not to be a risk factor of synchronous cancer by
multivariate analysis.

Regardless of the fact that they had potentially curable
gastric cancer, 38 (35.4%) patients did not undergo an
operation, and the presence of an advanced synchronous
cancer was a principal reason. The major factor influencing
treatment plans was cancer stage. Therefore, urgent efforts
should be made to identify those at high-risk of having a
synchronous cancer.

Multivariate analysis showed that age at gastric cancer
diagnosis of, tumor differentiation, and preoperative
stage are risk factors for the presence of synchronous
cancer in gastric cancer patients. Elderly patients (=
60 years) with differentiated type of early gastric cancer
had a synchronous cancer incidence of 9.3% and a
synchronous colon cancer incidence of 3.5%. This result
suggests that elderly patients with differentiated type of
early gastric cancer should be assessed for the presence
of a synchronous cancer. Most synchronous cancers,
such as, colorectal, lung, esophageal, and liver cancers
can be discovered during routine preoperative staging
work up using EGD and radiologic examinations, such
as, chest X-ray or abdomino-pelvic CT. However, the
early detection of colorectal cancer, which proved to be
the most common synchronous cancer type, requires
colonoscopy.

Despite the fact that this study was conducted based
on an analysis of a prospective database, not all patient
information was recorded, because almost one third of
the patients were not treated at our institution. Therefore,
the preoperative stage was not always the same as the
pathological stage. However, considering that the accuracy
of preoperative staging for EGC or AGC is >80%, we
believe that our results would have been comparatively
unchanged had we adopted pathological stage[zl].

Colonoscopy is not routinely performed at our
center in gastric cancer patients scheduled to undergo
an operation or endoscopic mucosal resection. Because
the indications for endoscopic mucosal resection are a
differentiated cancer of <2cm in diameter, those patients
that undergo EMR present a group at high-risk of having
a synchronous cancer™. Moreover, it is likely that the
incidence of synchronous colon cancer may have been
higher if we had performed routine colonoscopy in these
patients. We now plan to perform a routine colonoscopic
examination on those determined by this study to be at
high-risk.

In conclusion, synchronous cancers in gastric cancer
patients are not infrequent. Considering the trend that
the peak age of gastric cancer patients and the incidence
of ecarly gastric cancer are increasing, the present study
cautions that physicians should try to find synchronous

cancers in gastric cancer patients at risk, such as, in eldetly
patients with differentiated eatly gastric cancer.
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