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Introduction

Gastric cancer remains one of the major causes of can-
cer death not only in Japan but also worldwide [1,2].
Early detection of the disease is vital. Whereas ad-
vanced gastric cancer has a poor prognosis, early gastric
cancer (EGC) represents a potentially curable stage in
the natural history of the disease. Gastrectomy with
lymph node dissection in particular has provided an
excellent therapeutic outcome for EGC, achieving 5-
year survival rates higher than 90% [3,4]. In addition,
early detection might increase the number of patients
whose lesion can be treated endoscopically [5–7].

A nationwide mass screening program for gastric can-
cer has been active for about 50 years in Japan employ-
ing mostly photofluorography [8–15]. This involves
double-contrast barium meal studies of the stomach,
with seven principal views. More than 6 million people
are screened per annum by this program. Although ac-
curate data are unavailable, more and more patients are
thought to undergo some form of screening outside
the mass screening program, mostly with esophagogas-
troduodenoscopy (EGD), which is quite accurate in
detecting EGC [16–20].

It has been estimated that EGC progresses to ad-
vanced gastric cancer after a median period of 37
months [21]. During this time span EGC proceeds from
the asymptomatic and undetectable stage to the asymp-
tomatic but detectable one, and finally to the symptom-
atic and detectable stage [22]. Patients with advanced
cancer typically have severe anemia and malnutrition
and sometimes stenotic symptoms at either the pylorus
or the cardia. Although no symptoms are caused di-
rectly by the tumor itself in EGCs, patients with EGC
may develop symptoms, mainly those related to peptic
ulcers occurring inside the cancerous mucosa [22–35].

The aim of this study was to determine how often
patients with EGC have symptoms on presentation and
by what means these tumors are detected.

Abstract
Background. The proportion of early gastric cancer (EGC)
increased from 15% during the 1960s to 50% recently, leading
to a remarkable improvement of the 5-year survival rate of
gastric cancer patients from 40% to 70%. This has been attrib-
uted to mass screening together with extended lymphadenec-
tomy. However, more and more patients with EGC are
diagnosed outside of mass screening. The aim of this study was
to determine whether patients are symptomatic at the time of
early detection and the method of tumor detection.
Methods. From 2001 to 2003, a total of 1226 patients (male/
female 2.2 :1.0, age 26–95 years) with EGC were treated at the
National Cancer Center Hospital, Tokyo. We reviewed their
medical records.
Results. Of these 1226 patients, 512 (41.8%) were symptom-
atic, and 714 (58.2%) reported no symptoms. Among the
symptomatic patients, 468 (91.4%) were examined at outpa-
tient clinics, 39 (7.6%) by private health assessment clinics,
and 5 (1.0%) by mass screening. In total, 91.6% of the
symptomatic patients directly underwent esophagogastro-
duodenoscopy (EGD). Of the asymptomatic patients, 320
(44.8%) were examined at outpatient clinics, 306 (42.9%) by
private health assessment clinics, and 88 (12.3%) by mass
screening. EGD was the initial assessment in 67.8% and radi-
ography in 32.2% of asymptomatic patients.
Conclusion. Most patients with EGC were detected outside of
mass screening. This suggests that the Japanese public and
physicians are well aware of the risk of gastric cancer and the
importance of early detection. The effect of mass screening is
misunderstood.
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Patients and methods

From 2001 to 2003, a total of 1264 patients with EGC
underwent cancer resection in the National Cancer
Center Hospital (NCCH), Tokyo. We excluded 38 pa-
tients who had EGC diagnosed during a pretreatment
workup for another malignancy and reviewed the medi-
cal records of 1226 patients. We analyzed patients’ re-
ported symptoms and the procedures involved in EGC
detection, including the motivation for investigation
and the initial examinations leading to detection of the
cancer. Screening examinations were classified as radio-
logical or endoscopic.

Based on the existence of symptoms, we divided the
patients with EGC into two groups — with or without
symptoms — and we analyzed the age, sex, and clinical
features of each group. We investigated 847 (69.1%)
men and 379 (30.9%) women with a mean age of 62.8
years (range 26–95 years). All patients were treated
with either surgical or endoscopic resection of the
disease in the NCCH. The resected specimens were
histologically assessed in detail. In all cases, the adeno-
carcinoma of stomach was histologically confirmed to
be limited to either the mucosa or submucosa irrespec-
tive of lymph node involvement [36].

Statistical analysis

The chi-squared test was used for statistical analysis
using a standard computer software statistical package

(SPSS for Windows, release 6.0; SPSS, Chicago, IL,
USA). P < 0.05 was considered significant.

Results

Of 1226 patients with EGC, 512 patients (41.8%) were
symptomatic and 714 (58.2%) had no symptoms. The
demographic details of the patients are shown in Table
1. Univariate analysis showed that the percentage of
men was higher in the asymptomatic group than the
symptomatic group (P < 0.0001). No significant differ-
ence in age between symptomatic and asymptomatic
patients was found.

The symptoms and signs of the patients with EGC are
shown in detail in Table 2. Epigastric pain, gastric dis-
comfort, or hunger pain were the most common chief
complaints being reported by 376 patients (73.4%) at
the detection of EGC.

The procedures for detecting EGC, the motivation
for investigations, and the initial examinations are
shown in Table 3 and Table 4, respectively. Of the pa-
tients, 788 (64.3%) were examined at outpatient clinics,
345 (28.1%) were investigated by private health assess-
ment clinics, and 93 (7.6%) were participating in the
mass screening program. Of the symptomatic patients,
468 (91.4%) were examined at outpatient clinics, 39
(7.6%) were investigated by private health assessment
clinics, and 5 (1.0%) were participating in the mass
screening program. In contrast, of the asymptomatic
patients, 320 (44.8%) were examined at outpatient

Table 1. Patient details

Asymptomatic Symptomatic
patients patients

Parameter (n = 714) (n = 512) P

Mean age (years) 62.9 (32–86) 62.8 (26–95) NS
Sex

Male 75.9% (n = 542) 59.6% (n = 305) <0.0001
Female 24.1% (n = 172) 40.4% (n = 207)

Table 2. The symptoms and signs of patients with EGC

Symptoms and signs No.

Epigastric pain, gastric discomfort, or hunger pain 376 (73.4%)
Chest discomfort, nausea and vomiting, or frequent belching 65 (12.7%)
Gastrointestinal bleeding, manifesting with melena or anemia 33 (6.4%)
Appetite loss 22 (4.3%)
Weight loss 9 (1.8%)
Throat pain 5 (1.0%)
Diarrhea 2 (0.4%)

Total 512 (100)
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clinics, 306 (42.9%) were investigated by private health
assessment clinics, and 88 (12.3%) were participating in
the mass screening program.

EGD was the initial assessment in 77.7% of the pa-
tients with EGC, and radiography was used in only
22.3%. In total, 91.6 % of the symptomatic patients
directly underwent EGD, and radiography was the ini-
tial assessment in only 8.4% of them. In contrast, of the
asymptomatic patients, EGD was the initial assessment
in 67.8%, amd radiography was the initial assessment in
only 32.2%.

Discussion

Mass screening for gastric cancer with photofluoro-
graphy has been widely conducted in Japan since 1960
[8–15]. With the establishment of the Japanese Society
of Gastric Mass Survey in 1962 (later renamed
Gastroenterological Mass Survey), the program has
spread throughout the country. At present more than 6
million people are screened annually, and the number
of gastric cancers detected by screening is increasing.
Cohort and case-control studies generally show a de-
crease in the mortality risk from gastric cancer because
of this program [10].

From the 1980s it became evident that EGD was
promising in the earlier detection of gastric cancer be-
cause of its ability to detect subtle mucosal abnormali-
ties better than radiography. Its accuracy is higher, and
it enables simultaneous biopsy for histological confir-
mation of malignancy [16–20]. Nowadays the so-called
gastritis-like type of early gastric cancer is increasing in
Japan [37,38]. This type of EGC cannot be identified by
radiological investigation, so suspicions of its existence
are generated during endoscopy and confirmed only

by pathology. Furthermore, earlier detection of gastric
malignancies increases the possibility of a successful
endoscopic treatment instead of surgery [39].

Although the positive predictive value of radio-
graphic screening for gastric cancer organized by the
government is only 1%–2%, its sensitivity is 70%–90%
[10]. Unfortunately, only 20% of the eligible population
aged >40 years accept this governmental screening pro-
gram [40,41]. On the other hand, it is believed that each
year more than 6 million people are examined by either
radiography or EGD outside of the mass screening pro-
gram. According to the Survey of Medical Care Activi-
ties in Public Health Insurance 2004 [42], more than 7.8
million people are examined annually by EGD in Ja-
pan. With a population of 85 million >20 years old, 9%
of Japanese undergo EGD every year. The explanation
for this trend is that endoscopic examination is widely
considered to be more accurate for detecting EGC [16–
20]. In our sample, EGD was the initial assessment in
most (77.7%) of the patients.

According to the 4th and 5th National Cancer
Surveys in Japan [40], gastric cancer (including the
advanced cases) is most commonly detected in out-
patient clinics, whereas only 6.0% is identified by the
government-based mass screening program and 4.6%
by private health assessment clinics. In our cohort of
EGC, more patients were diagnosed by the private clin-
ics (28.1%), and the contribution of the mass screening
program was less than 10%. Of the asymptomatic pa-
tients, only 12.3% participated in the mass screening
program; the rest were examined outside of mass
screening. Thus, most of the patients with EGC were
detected outside the mass screening program regardless
of symptoms. In addition, univariate analysis showed
that the proportion of men was higher in the asymptom-
atic group than the symptomatic group. The reason for

Table 4. Initial examinations

Asymptomatic Symptomatic
patients patients Total

Examination 100% (n = 714) 100% (n = 512) 100% (n = 1226)

EGD 67.8% (n = 484) 91.6% (n = 469) 77.7% (n = 953)
Radiography 32.2% (n = 230) 8.4% (n = 43) 22.3% (n = 273)

Table 3. Motivation for investigations

Asymptomatic Symptomatic
patients patients Total

Location 100% (n = 714) 100% (n = 512) 100% (n = 1226)

Outpatient clinics 44.8% (n = 320) 91.4% (n = 468) 64.3% (n = 788)
Private health 42.9% (n = 306) 7.6% (n = 39) 28.1% (n = 345)

assessment clinics
Mass screening 12.3% (n = 88) 1.0% (n = 5) 7.6% (n = 93)
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this discrepancy may be due to the fact that men have
greater accessibility to health checkups (including mass
screening or private health assessment clinics) at the
workplace than women in Japan [17,24,26].

The proportion of EGC cases among those of gastric
cancer is more than 50% in Japan [8], whereas in the
West the proportion is much lower [43]. In the West, it
is widely believed that this difference is due to the mass
screening program [2,31]. However, our study suggests
that the reason for the increased detection of EGC in
Japan is not only the success of the mass screening
program but also the cautious attitude of Japanese
people and physicians toward gastric cancer. The
awareness of the risk of gastric cancer and the impor-
tance of early detection has increased recently, and
many individuals attend private health assessment clin-
ics without symptoms [14]. Also, if individuals have
symptoms, they generally seek medical consultation
at outpatient clinics. Similarly, all physicians perform
some kind of investigation to rule out gastric malig-
nancy. This suggests that outpatient clinics or private
clinics have a more important role in early detection
than mass screening. In this way, in the West the role of
mass screening is misunderstood.

This study was conducted in the National Cancer
Center Hospital in Tokyo, which is a major referral
center in Japan. The background of patients may not
represent the rest of the country, as they are usually of
higher socioeconomic status. They are more aware of
the risk of gastric cancer and the importance of early
detection. Therefore, they may attend outpatient clinics
or private clinics for endoscopy more frequently. A na-
tionwide project is required in the future to study the
true effect of mass screening.

From the aspect of medical science, EGD was prom-
ising in the earlier detection of gastric cancer [16–20].
To detect gastric cancer at an earlier stage and to reduce
the mortality due to gastric cancer, mass screening using
EGD may be useful screening program. However, no
studies have directly examined whether the screening
using EGD reduced the mortality due to gastric cancer.
Therefore, this endoscopic screening program should
be evaluated in terms of the mortality due to gastric
cancer. In addition, from the aspect of medical econom-
ics, despite its diagnostic advantages, its cost is much
higher and it requires more staff and technical expertise
compared to radiology [17,44]. In financial terms, per-
haps its economic efficiency is low. Therefore, at this
moment mass screening using EGD with governmental
support would be beneficial only in a population at high
risk for gastric cancer.

Measures similar to those of employed in Japan with
an aim of earlier detection of gastric cancer should be
considered in the areas with a high incidence of gastric
cancer, such as Latin America and eastern Europe [41].

They may decrease the morbidity and mortality of this
formidable disease and improve its dismal prognosis
throughout the world.
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