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<Abstract>

Clinicopathologic characteristics of second primary cancers
in patients with gastric cancer

Chan Kim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Sun Young Rha)

Due to improved survival rate, gastric cancer patients have an increased risk of
developing second primary cancers (SPC). The purpose of this study is to evaluate
the clinicopathologic features and outcomes of SPC in gastric cancer patients.

Between January 1995 and December 2004, 8,839 patients diagnosed with
gastric cancer were reviewed retrospectively based on the clinical information
from health records and the survival database from the Korea National Statistical
Office.

Of 8,839 patients, 253 (2.9%) had a SPC. Of these, 123 (48.6%) had a
synchronous cancer, while 130 (51.4%) had a metachronous cancer. The most
prevalent site of SPC was the colorectum (18.2%), followed by the liver (16.6%),
lung (14.2%), and esophagus (7.5%). The proportion and order of the common
SPCs were roughly the same as their incidence in the general population. Survival
analysis showed that patients with SPC had poorer outcomes than patients with
only a gastric cancer. Also, patients with metachronous cancer had better survival
rates than those with synchronous cancer.

Because SPCs might influence in deciding the treatment strategy of gastric
cancer and adversely impact the clinical outcome, clinicians need to pay attention

to detect common SPCs in gastric cancer survivors.

Key Words : second primary cancer; gastric cancer; surveillance
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I. INTRODUCTION

Gastric cancer is the fourth most common cancer and the second leading cause of
cancer-related death worldwide, and is especially prevalent in the Asia-Pacific
region *. In recent years, the emphasis on regular cancer screening programs and
advances in diagnostic techniques have greatly improved the detection rate of
early gastric cancer (EGC)® In Korea, a population-based mass-screening
program for gastric cancer was started by the Ministry of Health and Welfare in
2002. The screening program for gastric cancer recommends an upper
gastrointestinal series or endoscopy biennially for people over 40 years old °.
Though this screening program does not completely cover the target population,
it already has led to an increase in the detection rate of EGCs from 33% in 1999
to 47% in 2004, and has subsequently contributed to an improved clinical
outcome for gastric cancer *. In addition, advances in surgical techniques and
multimodal treatments have also improved survival >*°. Because of increased
survival, gastric cancer patients live longer and have a greater possibility of

developing second primary cancer (SPC). Since SPCs could influence the overall



prognosis of gastric cancer, early screening and proper management of SPC in
gastric cancer survivors is of particular importance. To date, few studies have
been performed on the development or incidence of SPC in gastric cancer
patients, and most of these studies have been limited to subsets of patients who
underwent operations or patients with synchronous cancer "*°. The aim of the
present study was to determine the incidence and pattern of SPC in gastric cancer,
and to analyze the clinicopathologic features and outcomes of synchronous and

metachronous SPC in gastric cancer patients.



Il. MATERIALS AND METHODS

Between January 1995 and December 2004, 8,839 patients were diagnosed with
gastric cancer at the Yonsei Cancer Center, Severance Hospital (Yonsei University
Health System, Korea). Among these, patients with SPCs were selected and
analyzed retrospectively using the health record database in our institute. The
criteria of Warren and Gates ™ were used to define SPC: 1) The tumor must have
definite malignancy features; 2) The tumor has to be separate and distinct from the
index tumor, which was gastric adenocarcinoma in this study; 3) The possibility of
the tumor being a metastasis of the index tumor should be ruled out. Following the
criteria, 24 vague cases that were indistinguishable from metastatic cancer were
not counted. Also, 13 patients (0.15%) who had triple primary cancers were not
included in order to ensure consistency of statistical analysis.

All patients underwent a complete blood count, routine chemistry, upper
endoscopy, chest radiography, and abdominal computed tomography (CT) at the
time of gastric cancer diagnosis. Clinicopathologic characteristics, including sex,
age of gastric cancer diagnosis, chronicity, stage, location, multiplicity, cell type of
gastric cancer, site of SPC, and outcome were assessed retrospectively. For
chronicity, synchronous cancer was defined as SPC diagnosed within 6 months of
gastic cancer diagnosis, while metachronous cancer was defined as SPC diagnosed
more than 6 months before or after the gastric cancer diagnosis. Metachronous
cancer was subdivided into pre- or post-metachronous based on the time of
diagnosis prior to, or after the gastric cancer diagnosis, respectively. Pathological

diagnosis and classification of cancer was made according to the criteria of the
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American Joint Committee on Cancer 2002 staging system. Overall survival was
defined as time from the diagnosis of gastric cancer to death or to last follow-up.
We retrospectively reviewed the causes of death based on all available clinical
information from the health records of our institute and the survival database of
the Korea National Statistical Office.

The Statistical Package for Social Sciences (SPSS) version 12.0 for Windows
(SPSS, Inc., Chicago, IL) was used for statistical analysis. The survival curve was
evaluated using the Kaplan-Meier method, and the statistical differences were
analyzed using the log-rank test. Chi-square tests were used for the analysis of the

discrete variables. The accepted level of significance was p<0.05.



I1l. RESULTS

Clinicopathologic features of the patients

Of 8,839 patients with gastric cancer, 253 (2.9%) were found who had a SPC
(24 vague cases and 13 triple primary cases were not included). Of these, 123
(48.6%) had a synchronous SPC, while 130 (51.4%) had a metachronous SPC
(Table 1). In other words, 1.4% of all 8,839 gastric cancer patients were diagnosed
with SPC synchronously, whereas 1.5% were diagnosed metachronously. Of the
130 metachronous cancer cases, 45 were discovered 6 months before diagnosis of
gastric cancer, while 85 were discovered 6 months after diagnosis. The median age
at diagnosis of gastric cancer in patients with SPC was 64 (range 31-83 years old)
and the male-to-female ratio was 3.2 to 1. The median follow-up duration was 37

months.

Table 1. Clinicopathologic features of gastric cancer with SPC

Frequency (%)

Sex
Male 193 76.3
Female 60 23.7
Chronicity
Synchronous 123 48.6
Pre-metachronous 45 17.8
Post-metachronous 85 33.6
Stage
I 126 49.8
I, 101 39.9
v 26 10.3
Location
Upper 26 10.3
Mid 68 26.9
Lower 141 55.7



Mixed 18 7.1

Multiplicity
1 240 94.9
>2 13 5.1
Cell type
Adenocarcinoma 197 77.9
Signet ring cell 39 154
Mucinous carcinoma 2 2.0
Others 8 3.2
Unknown 7 2.8
Outcome
Alive 84 33.2
Dead 169 66.8

Site distribution of SPC

The most common site of SPC in gastric cancer was the colorectum (46 cases,
18.2%), followed by the liver (42 cases, 16.6%), lung (36 cases, 14.2%),
esophagus (19 cases, 7.5%), and Kidney (13 cases, 5.1%) (Table 2, Fig. 1). The
occurrence of second primary colorectal cancers (CRC) was evenly distributed in
the pre-metachronous, synchronous, and post-metachronous groups. Interestingly,
most cases of SPCs in the liver, lung, esophagus, kidney, head, and neck occur
synchronously or post-metachronously. In contrast, the majority of breast cancer

and uterine cervical cancer were pre-metachronous cancers.

Table 2. Site distribution of SPC in gastric cancer patients

Metachronous 0
Synchronous Pre-M Post-M Total (%)
Colorectum 17 12 17 46 (18.2%)
Liver (HCC) 26 4 12 42 (16.6%)
Lung 14 3 19 36 (14.2%)
Esophagus 15 0 4 19 (7.5%)
Kidney 9 1 3 13 (5.1%)
Head & Neck 7 2 3 12 (4.7%)
Breast 3 6 1 10 (4.0%)
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Prostate 3 2 4 9 (3.6%)
Thyroid 3 3 2 8 (3.2%)
Gallbladder 3 0 4 7 (2.8%)
Pancreas 5 0 2 7 (2.8%)
Lymphoma 0 3 3 6 (2.4%)
Bile duct 4 1 1 6 (2.4%)
Cervix 1 4 0 5 (2.0%)
Others? 13 4 10 27 (10.7%)
Total 123 45 85 253

HCC = Hpatocellular carcinoma, Pre-M = pre-metachronous, Post-M =
post-metachronous

a : Urinary bladder (4), Ampulla of Vater (4), Leukemia (3), Brain (2),
Endometrium (2), Ovary (2), Penis (2), Skin (2), Unknown primary (2),
Gestational trophoblastic tumor (1), Thymus (1), Small ntestine (1), Multiple

myeloma (1)
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Figure 1. Site distribution of SPCs in gastric cancer patients
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In males, the most common site for SPC was the colorectum (40 cases),
followed by the liver (30 cases), lung (29 cases), and esophagus (19 cases) (Fig. 2).
In females, the most common site was the breast (10 cases), followed by the
thyroid (7 cases), lung (7 cases), colorectum (6 cases), and uterine cervix (5 cases).
These patterns of site distribution in each sex were similar to the incidence of

major cancers in the general population of Korea.
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Figure 2. Site distribution of SPCs according to gender



Time interval

The time interval between the diagnosis of gastric cancer and SPC was less than
three years in 78.6% of the patients (Fig. 3). More than half (57.6%) of
post-metachronous cancers were detected within three years of diagnosis of the
gastric cancer. However, some were found after three years and even after more
than 5 years, suggesting that SPC can occur at any time following the diagnosis of

gastric cancer.
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Figure 3. Time interval between diagnosis of the gastric cancer and SPC

10



Comparison of synchronous and metachronous cancer

Table 3 showed the clinicopathologic features of synchronous and
metachronous cancer in patients with gastric cancer. More patients were older at
the diagnosis of gastric cancer in the metachronous group than in the synchronous
group (p=0.012), although the sex, stage, location, multiplicity, and cell type of
gastric cancer showed no differences between the synchronous and metachronous
groups. When the metachronous group was divided into pre- and
post-metachronous, more females were found in the pre-metachronous group
(p=0.002). This was probably because of the age distribution pattern of breast,
uterine cervix, and gastric cancers. In Korean female, peak incidence was
observed at age 40-45 for breast and uterine cervix cancer, and 65-70 for gastric
cancer, respectively.*? Also, the proportion of stage | gastric cancer was higher in
the post-metachronous group than the pre-metachronous group (p=0.003). It has
been suggested that better clinical outcomes due to earlier detection of gastric
cancer may lengthen survival and consequently increase the risk of developing

post—metachronous cancer.
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Table 3. Clinicopathologic features of gastric cancer with synchronous and
metachronous SPCs

Synchronous Metachronous P-value Pre-M  Post-M P-vz'a\l/lue
(n=123) (n=130)  (SvsM) (n=45) (n=85) (BL‘*S}_M‘;S
Sex Male 99 94 0.126 25 69 0.002
(80.5%) (72.3%) (55.6%) (81.2%)
Female 24 36 20 16
(19.5%) (27.7%) (44.4%) (18.8%)
Age <50 12 19 0.012 10 9 0.611
(9.8%) (14.6%) (22.2%) (10.6%)
50~59 23 40 12 28
(18.7%) (30.8%) (26.7%) (32.9%)
60~69 54 46 12 34
(43.9%) (35.4%) (26.7%) (40.0%)
>70 34 25 11 14
(27.6%) (19.2%) (24.4%) (16.5%)
Location Upper 12 14 0.739 7 7 0.520
(10.3%) (11.2%) (15.9%) (8.6%)
Mid 31 37 11 26
(26.7%) (29.6%) (25.0%) (32.1%)
Lower 71 70 25 45
(61.2%) (56.0%) (56.8%) (55.6%)
Others 2 4 1 3
(1.7%) (3.2%) (2.3%) (3.7%)
Multiplicity 1 118 121 0.443 43 78 0.545
(95.9%) (93.8%) (95.6%) (92.9%)
>2 5 8 2 6
(4.1%) (6.2%) (4.4%) (7.1%)
Stage | 57 69 0.496 18 51 0.003
(46.3%) (53.1%) (40.0%) (60.0%)
1, 1l 54 47 17 30
(43.9%) (36.2%) (37.8%) (35.3%)
v 12 14 10 4
(9.8%) (10.8%) (22.2%) (4.7%)
Cell type AD,WD 20 23 0.663 6 17 0.156
(18.5%) (19.0%) (14.0%) (21.8%)
AD, MD 34 34 10 24
(31.5%) (28.1%) (23.3%) (30.8%)
AD, PD 33 39 16 23
(30.6%) (32.2%) (37.2%) (29.5%)
SRCC 19 20 9 11
(17.6%) (16.5%) (20.9%) (14.1%)
Mucinous 0 2 1 1
(0%) (1.7%) (2.3%) (1.3%)
Others 2 3 1 2
(1.9%) (2.5%) (2.3%) (2.6%)

S = Synchronous, Pre-M = Pre-metachronous, Post-M = Post-metachronous.
AD = Adenocarcinoma, WD = Well differentiated, MD = Moderately
differentiated, PD = Poorly differentiated, SRCC = Signet ring cell carcinoma.

12



Survival outcome and causes of death

The 5-year survival rate for all gastric cancer patients having a SPC was 39.5%.
Interestingly, the Kaplan-Meier estimate of overall survival showed a better
survival rate for patients with metachronous cancer than patients with synchronous
cancer (Fig. 4). The median survival for patients with metachronous cancer was 63
months compared with 14 months for patients with synchronous cancer, and
5-year survival rates were 50.9% and 27.8%, respectively. When analyzing
patients by the stage of gastric cancer, the survival of patients with metachronous
cancer was higher than that of patients with synchronous cancer at all stages.
Interestingly, the differences were significant in stage | (p=0.02), Il and IlI
(p<0.0001), while the difference at stage IV did not reach statistical significance
(p=0.08). Within the metachronous patients, the post-metachronous group showed
a better survival rate comparing to the pre-metachronous group. Median survival
for patients with post-metachronous cancer was 80 months, compared with 41
months for patients with pre-metachronous cancer, and 5-year survival rates were
56.3% and 41.1%, respectively (Fig. 5). When metachronous patients were divided
by the stage of gastric cancer, however, no differences were observed. Thus, the
reason for the survival difference between pre-metachronous and
post-metachronous groups is because there were more early stage gastric cancers
in the post-metachronous group (Table 3).

Of 253 SPC patients, a total of 168 (66.4%) patients died after the diagnosis of
gastric cancer. Table 4 showed the common sites of the SPC and cause of death for
those patients who died. A high incidence was seen in the liver, lung, colorectum,

and esophagus as a SPC. Most causes of death (69.0%) were related mainly or
13



partially to SPC, except in the cases with breast cancer and kidney cancer of whom

the major cause of death were gastric cancer.
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Figure 4. The Kaplan-Meier survival curve for (A) all stage of gastric cancer,
(B) stage | gastric cancer, (C) stage Il and 111 gastric cancer, and (D) stage 1V
gastric cancer according to chronicity of SPC. Survival of gastric cancer
patients with metachronous SPC is better than that of synchronous SPC in all stage

of gastric cancer. M = Metachronous, S = Synchronous.
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Figure 5. The Kaplan-Meier survival curve for gastric cnacer with pre- and
post- metachronous SPC. Survial of gastric cancer with post-metachronous SPC
is better than that with pre-metachronous SPC.

Pre-M = Pre-metachronous, Post-M = Post-metachronous, S = Synchronous

Table 4. Site distribution of the SPC and causes of death

Death related to
Location of SPC GC SPC Both Other

Total
alone alone cancer causes

Liver 6 26 6 1 39
Lung 4 22 5 0 31
Colorectum 7 8 0 1 16
Esophagus 1 9 5 1 16
Breast 7 1 0 0 8
Pancreas 0 5 2 0 7
Head & Neck 1 5 1 0 7
Bile duct 1 2 3 0 6
Gallbladder 1 4 0 0 5
Kidney 4 1 0 0 5
Other sites® 14 8 3 3 28

Total 46 91 25 6 168

GC = gastric cancer, SPC = second primary cancer

a : Prostate (4), Ampulla of Vater (3), Leukemia (3), Lymphoma (3), Thyroid (3),
Urinary bladder (3), Ovary (2), Skin (2), Brain (1), Cervix (1), Penis (1), Thymus
(1), Unknown primary (1)
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IV. DISCUSSION

Advances in diagnostic techniques and new drugs have improved the clinical
outcome of cancer, and more patients are surviving longer after the diagnosis of
cancer **. In general, it is suggested that improved patient survival is now also
associated with an increased risk of developing a SPC™. In the U.S., the 5-year
survival rate for all cancer patients increased from 50% in 1975-1979 to 66% in
1996-2002 **. With improved clinical outcomes, the prevalence of SPCs has also
increased. According to data from the National Cancer Institute’s Surveillance,
Epidemiology, and End Results (SEER) program, about 7.9% (756,467 people) of
US cancer survivors between 1975 and 2001 were diagnosed with a SPC ***°.

Although the major reason for the increased prevalence of SPC is increased
survival, and therefore an extended risk period, there are other possible
explanations for this phenomenon. First, genetic vulnerability associated with
specific genes may play a role in the development of SPCs. For example,
hereditary nonpolyposis colorectal cancer (HNPCC), which is a syndrome
associated with mutations in a class of genes such as MLH1, MSH2, MSH6,
PMS1, and PMS2, is characterized by an increased susceptibility to other
malignancies, especially of the uterus, ovary, urinary tract and stomach '**'.
Second, some carcinogenic environmental factors may induce multiple neoplasms
of independent organs that were exposed to the same carcinogens. The field
cancerization effect, which is associated with an increased risk of multiple cancers
in aerodigestive organs after prolonged exposure to cigarette smoking and alcohol,

is a well-known example of this phenomenon *°. Lastly, modalities used in the
16



treatment of the index cancer may also induce secondary cancers. For example,
combined therapy with radiotherapy and alkylating agents has been reported to be
related to an increased risk of gastric and colon cancer in long-term survivors of
Hodgkin’s lymphoma %,

In gastric cancer, which is the fourth most common cancer in the world, the
trend toward increasing SPC is similar. In the present study, of 8,839 patients with
gastric cancer, 253 patients (2.9%) had been diagnosed with a SPC, which is
consistent with the results of previous reports that ranged from 2.0 to 7.6% "2,
A few previous studies reported the incidence and clinical pattern of SPC in gastric
cancer patients who underwent curative gastrectomy. Eom et al. ’ reported that the
most common SPC is CRC (20.8%), followed by lung cancer (11.9%), liver cancer
(11.3%), and kidney cancer (7.5%) in Korea. Ikeda et al. ® similarly reported that
in Japan, the most common SPC is CRC (32.6%), followed by lung cancer
(28.4%), liver cancer (8.4%), and esophageal cancer (7.4%). The majority of
studies regarding SPC in gastric cancer have been performed in Eastern countries,

with fewer studies performed in Western countries. Lundegardh et al. %

reported
that in Sweden, the most common site is the colorectum (19.9%), followed by lung
(6.1%), kidney (5.3%), urinary bladder (4.5%), and pancreas (4.4%) in a cohort
study that included SPC after the diagnosis of gastric cancer. Meanwhile, in the
present study, the patients included were not only those who underwent
gastrectomy but also those who were inoperable at the time of diagnosis. The most
common site of SPC was the colorectum (18.2%), followed by liver (16.6%), lung

(14.2%), esophagus (7.5%), and kidney (5.1%). This result was similar to previous

studies of Eastern countries, but remarkably different from studies of Western
17



countries. The prominent differences from other Eastern reports were the relatively
high incidence of hepatocellular carcinoma (HCC) and hematologic malignancies,
such as leukemia and lymphoma, in the present study. An explanation might be
that, unlike the previous studies, we included many inoperable cases in the present
study. It is also probable that there are ethnic and epidemiological differences
among the countries.

CRC, HCC, and lung cancer are the most common cancers in Korea. Therefore,
the high occurrence of these cancers along with gastric cancer is not surprising.
The proportion and order of the most common SPCs also roughly corresponded to
their incidence in the general population in Korea.

A possible explanation for the highest incidence of CRC is that the colon is the
same holoviscus organ, and shares the same carcinogens and genetic factors. Some
reports suggested that microsatellite instability (MSI) plays an important role in
the development of SPCs of the gastrointestinal tract %?*. Actually, MSI has been
reported more frequently in second primary gastrointestinal cancers than in
sporadic single primary gastric or CRCs %%, In patients with CRC, 76% were
diagnosed within three years of diagnosis of gastric cancer and 91.3% within five
years. The proportion of CRC in patients with gastric cancer was also found to be
rapidly increasing in this study. It accounted for 13.4% of SPCs in gastric cancer
patients during the first five years from 1995 to 1999, whereas its occurrence
increased to 20% during next five years from 2000 to 2004. Because second
primary CRC showed the highest incidence with an increasing trend, is mainly
diagnosed synchronously or post-metachronously, and is curable if diagnosed early,

we suggest aggressive surveillance for second primary CRC in gastric cancer
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patients. It is well known that screening for CRC in the general population by
using the fecal occult blood test (FOBT) or sigmoidoscopy reduces mortality from
CRC . Also, there is some evidence that screening by colonoscopy or CT
colonography may be helpful *?*. Though the FOBT is the least expensive and
convenient screening tool, it appears less effective for screening second primary
CRC in gastric cancer patients because of false positives generated by the gastric
cancer itself. Thus, colonoscopy or CT colonography can be an another option. In
particular, CT colonography can be performed relatively easily instead of
conventional abdominal CT during the follow-up of gastric cancer survivors.
However, there is no available data yet on the effectiveness of colonoscopy or CT
colonography in screening second primary CRC. There is also the limitation that
CT colonography is dependant on the CT scanner type and mode of imaging, and
has a variable range of sensitivity, especially for detecting small polyps *%.
Further data on the effectiveness of colonoscopy or CT colonography in screening
second primary CRC are needed to determine an optimal surveillance program.
For cases of second primary HCC and lung cancer, they were not only the
second and third most common SPCs but also the most common causes of death in
gastric cancer patients with SPC. Moreover, 90.5% of second primary HCC and
91.7% of lung cancer developed synchronously or post- metachronously in this
study. Thus, these cancers are also good candidates for active surveillance after the
diagnosis of gastric cancer. Alpha-fetoprotein and abdominal ultrasonography for
HCC, and low dose spiral CT for lung cancer are currently the most commonly
used screening tools, although their efficacies have not yet been confirmed in

randomized controlled trials.?”*® While screening programs could not evidently
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show reduction in mortalities from HCC and lung cancer in the general population,
screening and early detection can be beneficial for gastric cancer patients with
high risk for developing HCC and lung cancer. It is because that earlier detection
of second primary HCC and lung cancer is important to determine a gastric cancer
treatment strategy. For example, in this study, among 14 gastric cancer patients
who were diagnosed with synchronous lung cancer, 5 patients could have
undergone curative surgery for both of gastric cancer and lung cancer. In addition,
during the follow-up after curative resection of gastric cancer, 11 patients were
diagnosed with post-metachronous HCC. Of these 11 patients, 3 patients could
have undergone curative surgery for HCC. If all these patients were misdiagnosed
as pulmonary or hepatic metastasis of gastric cancer, they might have been treated
with palliative chemotherapy for gastric cancer, which eventually lead to adverse
influence on overall survival. Thus, if single lesions were detected in the liver or
lung at the time of gastric cancer diagnosis or follow-up after curative resection for
gastric cancer, the possibility of the lesions being SPCs rather than a metastasis of
gastric cancer should be considered for those who have high risk factors such as
chronic B or C viral hepatitis, underlying liver cirrhosis, or a history of heavy
smoking. Aggressive tissue biopsy can be helpful in differential diagnosis, and can
play a decisive role in determining the treatment strategy. In addition, because
abdominal CT scan is frequently performed during follow-up of gastric cancer
survivors, and liver would be screened simultaneously in abdominal CT scan, we
fully assume that there will be, in fact, more cases of overlooked post-
metachronous HCC which were misdiagnosed as hepatic metastasis of gastric

cancer.
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Esophageal cancer and kidney cancer were found more frequently than
expected in the general population, which might be because of increased detection
rate from frequent use of diagnostic tools like endoscopy, abdominal CT, and
positron emission tomography (PET) scan during initial staging and follow-up of
gastric cancer. There are also possibilities that common carcinogens associated
with gastric cancer might influence the carcinogenesis of esophageal cancer or
kidney cancer. For example, tobacco smoking is a risk factor not only for gastric
cancer, but also for esophageal squamous cell carcinoma, esophageal
adenocarcinoma, and renal cell carcinoma 2,

In the survival analysis of this study, the 5-year survival rate of gastric cancer
patients with SPC was only 39.5%. It is a remarkably poor outcome, because the
5-year survival rate for all gastric cancer patients was 65.6% in our institute from
1987 to 2004. Moreover, for cases of stage | gastric cancer patients, whose 5-year

survival rate is higher than 80~90% in Eastern and Western countries 23*%

, those
patients with SPC had a 5-year survival rate of only 53.2%. Therefore, SPC seems
to adversely impact the overall outcome of gastric cancer treatment. The survival
analysis also showed better median survival time and 5-year survival rate for
metachronous cancer than for synchronous cancer. A possible explanation is that
synchronous cancers like HCC and lung cancer may have negative influences on
the general medical condition of the patient, thus hindering suitable therapeutic
strategies. The findings shown in Table 5 are consistent with this explanation. In
patients with stage | gastric cancer, 95.7% of patients in the metachronous group

could underwent curative gastrectomy or endoscopic mucosal resection (EMR),

whereas only 73.7% of patients in the synchronous group could underwent
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curative treatment. The rest of 26.3% of stage | gastric cancer patients in the
synchronous group were treated with palliative treatment or supportive care
because of poor medical condition caused by synchronous SPC. This trend was
also similar for the stage Il and Ill, in which more patients were treated with

curative surgery or EMR in the metachronous group than those in the synchronous

group.

Table 5. Treatment modalities of gastric cancer with SPC according to the
chronicity of SPC

. Synchronous Metachronous
Initial treatment

modality I /1 v I /11 v
n@) n(%) n(%) n(%) n (%) n (%)

Curative gastrectomy 42 25 3 66 39 6
or EMR (73.7) (46.3) (25.0) (95.7) (83.0) (42.9)

_ a 12 2 5
Palliative treatment (105) (22.2) (16.7) 1(1.4) 3(6.4) (35.7)
: 9 17 7 5 3
Supportive careonly ;5 0y (315 (583) 2@ (106) (21.4)
Total 57 54 12 69 47 14

I, 11, 111, 1V = stage of gastric cancer, EMR = Endoscopic mucosal resection
a : Palliative treatment includes palliative chemotherapy (25 cases),
radiotherapy (2 cases), and gastrectomy (2 cases).
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V. CONCLUSION

In conclusion, in this study, the incidence of SPC was 2.9% of the patients who
were diagnosed with gastric cancer. We fully expect that the development of SPC
will continue to increase due to improved survival of gastric cancer patients.
Because SPCs can change the treatment strategy of gastric cancer and adversely
impact the clinical outcome of gastric cancer, we need to try to detect common
SPCs in gastric cancer patients earlier, especially CRC, HCC, and lung cancer. A
thorough and regular surveillance program to discover SPC is warranted to

improve the ultimate clinical outcome of gastric cancer.
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