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therapy has improved, and a long postoperative life is
usual in a majority of these patients with early-stage
gastric carcinoma [1]. However, in these patients, the
gastric remnant (GR) retains the mucosa that had been
the background of the initial cancer, and the mucosa
exists in nonphysiological circumstances. Thus, the pos-
sible development of a second primary cancer in the
GR has been a problem. In practice, the incidence of a
second primary cancer in the GR is considerably high.
At our institute, second primary cancer in the GR was
found in approximately 2% of the patients after cura-
tive resection of primary gastric carcinoma [2]. Thus,
post-operative endoscopic surveillance has been em-
phasized to detect curable early-stage cancer in the GR
[3].

Our previous study demonstrated that the features
of early-stage second primary cancer in the GR were
somewhat different from those of ordinary primary gas-
tric carcinoma; protruding lesions and intestinal type
cancer were dominant, and the background mucosa of
these lesions was often associated with atrophic gastritis
or intestinal metaplasia [2,4]. Although the real cause
of gastric carcinogenesis is not fully understood, se-
veral environmental factors, including infection with
Helicobacter pylori, have been shown to be linked with
gastric carcinogenesis [5]. Since Warren and Marshall
[6] first isolated H. pylori from the stomachs of patients
with gastritis, numerous studies have demonstrated the
relationship between H. pylori infection and the devel-
opment of gastric cancer [7–10]. Now, H. pylori is re-
garded as a definite carcinogen [11] and as a trigger for
the sequence of carcinogenesis, because there is strong
evidence for H. pylori infection as a cause of chronic
atrophic gastritis and intestinal metaplasia, two possible
precancerous lesions [9,10,12–14]. Our previous obser-
vations on the background mucosa of early-stage carci-
noma of the GR also indicated an intimate association
between atrophic gastritis and intestinal-type gastric
carcinoma [2]. Thus, involvement of H. pylori in car-
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Background. The development of a second primary cancer in
the gastric remnant after gastrectomy for early gastric carci-
noma is a problem, and eradication of Helicobacter pylori
after the operation has been recommended. However, to date,
practical indications for H. pylori eradication after gastric
cancer surgery have not yet been reported.
Methods. We examined H. pylori infection in the gastric rem-
nant after distal gastrectomy for primary gastric cancer. One
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studied. Endoscopic findings and results from the urease test,
bacteriologic assessment, serological test, and histopathologi-
cal examination were analyzed.
Results. Seventy-one patients (65.1%) were judged to be posi-
tive for H. pylori infection. The prevalence of H. pylori infec-
tion was found to be significantly decreased in older patients,
patients in whom the operation had been performed a long
time before examination, patients with symptoms, and pa-
tients with severe reflux gastritis. On the other hand, histologi-
cally, chronic and acute gastritis correlated significantly with
H. pylori infection. H. pylori prevalence was highest in mildly
atrophic mucosa and decreased with more extensive atrophic
changes of the mucosa.
Conclusions. The persistence of H. pylori-related active gas-
tritis in the gastric remnant after gastric cancer surgery was
suggested in younger patients with mild atrophic gastritis and
without reflux gastritis. These patients may be the best candi-
dates for H. pylori eradication therapy.
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Introduction

With recent advances in the fields of diagnosis and
therapy, the prognosis of gastric cancer after surgical
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cinogenesis in the GR should be considered. Eradica-
tion of H. pylori in the post-operative GR after gastrec-
tomy for early-stage primary gastric carcinoma has been
recommended [15]. Several studies have investigated
the effect of partial gastrectomy on H. pylori infection
[16–18]. Most of these were, however, studies of peptic
ulcer patients, and to date there have been only a few
small studies of H. pylori involvement after gastric can-
cer operation [19,20]. Surgery for gastric cancer differs
in many ways from peptic ulcer surgery, in terms of, for
example, the size of the GR, the complete devascular-
ization and denervation because of lymph node dissec-
tion, the reconstruction method with less bile reflux, and
the initial difference in background mucosa inside the
stomach. Only one study has suggested the significance
of H. pylori eradication for decreasing the risk of second
primary cancer development. However, that study re-
ported findings after endoscopic resection [21]. Thus, to
date there have been no clear criteria to indicate the
necessity for H. pylori eradication in the GR after gas-
tric cancer surgery.

In this study, we examined H. pylori infection in a
large number of gastrectomized patients with GR after
primary gastric cancer, in an attempt to determine the
significance of H. pylori infection after gastric cancer
surgery.

Patients and methods

Patients

One hundred and nine patients (84 men and 25 women)
who had had distal gastrectomy because of primary gas-
tric cancer were studied in 1998 and 1999. The patients’
ages ranged from 39 to 88 years, with an average of 63.4
years. The operations had been performed at our insti-
tute in the period 1969 to 1998. Reconstruction of the
digestive tract was made either with a Billroth I type
gastroduodenostomy (B-I; n � 85) or with a Billroth II
type gastrojejunostomy (B-II; n � 24). Patients with
noncurative resection, and those with recurrent disease
within 6 months after the operation were excluded. In-
formed consent was obtained from all patients who par-
ticipated this study.

Methods

Follow-up examination was performed by upper gas-
trointestinal endoscopy, and findings were graded ac-
cording to the Sydney system [22]. The degree of bile
reflux (�, none; �, mild; ��, severe) was also recorded
[2]. At least three biopsy specimens of the gastric
mucosa were sampled from both the greater curva-
ture, 1cm on the oral side from the anastomosis, and

the lesser curvature, 3cm on the anal side from the
esophagogastric junction. One specimen was examined
by urease test, one specimen was sent for bacteriologic
assessment, and the remaining specimen was fixed
for histopathological examination. H. pylori-positivity
was determined either (a) when bacteriologic assess-
ment was positive or (b) when both the histological
findings and the urease test result were positive, accord-
ing to the recommendations of the Japanese Society of
Gastroenterology [23].

Bacteriologic assessment. Biopsy specimens were cul-
tured immediately, using Skirrow plates, and incu-
bated at 37°C in an environment of 5% O2, 10% CO2,
and 85% N2 for 5 days. Colonies that contained Gram-
negative curved organisms and that tested positive on
oxidase, catalase, and urease tests, susceptibility to
cephalothin, and resistance to nalidixic acid were
identified as H. pylori-positive.

Urease test for H. pylori. Biopsy specimens were
placed into the urease-containing well of a rapid urease
test kit (Helicocheck; Otsuka Pharmaceuticals, Tokyo,
Japan). A positive test result was recorded when there
was a colorimetric change to red within 2h at room
temperature.

Serological test for H. pylori. Anti-H. pylori IgG anti-
body was detected by enzyme immunoassay (SRL,
Tokyo, Japan).

Histological assessment. Biopsy specimens were fixed
in 20% buffered formalin and embedded in paraffin.
Sections were stained with hematoxylin and eosin. His-
topathological examination was performed according to
the guidelines of the updated Sydney system [24].

Statistical methods. Statistical analyses were performed
using Student’s t-test, Fisher’s exact test, and �2 analysis.
A P value of less than 0.05 was considered significant.

Results

Although results obtained when H. pylori prevalence
was judged only by the serologic test were similar to
those obtained when the other criteria described in the
“Materials and methods section” were followed, we
adopted the results obtained from biopsied specimens.
This was done because it was felt that the results ob-
tained from biopsied specimens might demonstrate a
“real-time” phenomenon more clearly than the sero-
logical test. Furthermore, by confirming H. pylori infec-
tion in a biopsied specimen obtained from the same
portion as that used for histological assessment, accu-
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rate involvement of H. pylori was considered to be
demonstrated.

Seventy-one patients (65.1%) were judged to be posi-
tive for H. Pylori. No difference was found when the
patients were divided into subgroups according to sex or
according to the clinicopathological features of the ini-
tial disease. The prevalence of H. pylori infection was
100% in patients under age 50 years, while it was only
28.6% in patients older than 80 years. As shown in Fig.
1, in the H. pylori-positive group, in the older patients,

there were more patents with a long follow-up period
and fewer patients with a short follow-up period than in
the younger patients. In the H. pylori-negative group
also, there were more patients with a long follow-up
period among the older patients than the younger ones.
However, in the H. pylori-negative group, the percent-
age of patients with a short follow-up period was smilar
in each age category. Fifty-seven patients (67.1%) with
the B-I reconstruction were H. pylori-positive, and 14
(58.3%) with the B-II were H. pylori-positive; no differ-
ence in the prevalence of H. pylori infection was found
according to the reconstruction method (Table 1). How-
ever, when the postoperative period was considered,
the prevalence of HP infection was lower in patients in
whom there was a long period after operation, and a
significant difference in prevalence was shown between
the patients examined within 3 years after the operation
(77.3%) and those examined more than 3 years after
(56.9%). In B-II patients, the prevalence decreased
faster than that in the B-I patients. A significant de-
crease in prevalence was observed between patients
within and more than 3 years after the operation in B-II
patients, while such a significant decrease was observed
between patients within and more than 6 years after the
operation in B-I pateints (Table 2). More than 10 years
after the initial operation, only one-fourth (3/11) of the
patients were positive for H. pylori, regardless of the
reconstruction method.

Twenty-nine patients complained of abdominal
symptoms associated with post-operative status or
stomal gastritis; for example, abdominal pain, fullness,

Table 1. Helicobacter pylori infection in gastric remnant according to the
characteristics of the patients and the initial disease

n Helicobacter pylori� Percentage P value

Sex
Male 84 53 63.1% NS
Female 25 18 72.0%

Age (years)
�50 11 11 100.0% �0.01*
50–59 27 20 74.1%
60–69 41 27 65.9%
70–79 23 11 47.8%
80 and over 7 2 28.6% �0.05**

Stage of initial disease
Early 73 49 67.1% NS
Advanced 36 22 61.1%

Histology of initial diseasea

Differentiated type 67 40 59.7% NS
Undifferentiated type 41 31 75.6%

Reconstruction method
B-I 85 57 67.1% NS
B-II 24 14 58.3%

Total 109 71 65.2%

* For each generation; ** vs those aged under 70 years
NS, Not significant; B-I, Billroth I; B-II, Billroth II
a Information was not available for one patient

Fig. 1. Helicobacter pylori (H. pylori) positivity according to
age distribution and post-operative follow-up period
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and heartburn. There was a significantly lower preva-
lence of H. pylori infection in patients with symptoms
than in those without symptoms (Table 3). As for endo-
scopic findings, erythema, edema, and bile reflux were
noted in 71.3%, 60.9%, 43.5% respectively, of the 109
patients. These endoscopic findings indicated stomal
gastritis in the GR. Inverse correlations were found
between H. pylori positivity and the grades of erythema,
edema, and bile reflex (Fig. 2). Moreover, a high preva-
lence of H. pylori infection was very frequently found in
asymptomatic patients without these endoscopic find-
ings (Table 3). Endoscopically, atrophic mucosa was
found to have spread only in the lesser curvature of the
GR (�), in more than one-half of the GR (2�), and in
more than two-thirds (3�) of the GR [22] in 39 (33.9%),
30 (26.1%), and 8 (7.0%), of the patients, respectively.
In patients with severe mucosal atrophy (3�),
significantly lower H. pylori prevalence was shown than
in patients with milder spread of atrophic mucosa.

Histologically, irregular glandular dilatation in the
anastomosis area is as a typical finding in stomal gastri-
tis. H. pylori positivity showed no correlation with
glandular irregularity, and an inverse correlation with
glandular dilatation (data not shown). Histologically,

atrophic change in the mucosa was found in 34.9% of
samples in the stomal area and in 34.9% of samples in
the body, respectively. As shown in Fig. 3, H. pylori
prevalence was highest in mildly atrophic mucosa and
decreased along with the progression of atrophic
change of the mucosa. Intestinal metaplasia was occa-
sionally found in atrophic mucosa in the GR; 6.4% of
atrophic mucosal samples from the stomal area and
15.6% from the body demonstrated intestinal metapla-
sia, to varying degrees. The existence of intestinal meta-
plasia was not correlated with H. pylori infection status.
In patients with H. pylori infection, 95.8% (68/71) were
positive for mononuclear cell infiltration, and 71.8%
(51/71) were positive for polymorphonuclear neutrophil
infiltration. In H. pylori-negative patients, on the other
hand, 71.1% (27/38) and 34.2% (13/38), respectively,
were positive for these histological findings. The grades
of mononuclear cell infiltration and polymorphonuclear

Table 3. Helicobacter pylori infection in gastric remnant
according to symptoms and endoscopic findings

n H. pylori� Percentage P value

Symptoms
No 80 57 71.3% 0.02
Yes 29 14 48.3%

Endoscopic findingsa in patients without symptoms
Erythema

� 20 19 95.0% �0.01
�, 2�, 3� 60 38 63.3%

Edema
� 29 24 82.8% NS
�, 2�, 3� 51 33 64.7%

Bile reflux
� 46 37 80.4% 0.03
�, 2� 34 20 58.8%

a Graded according to the Sydney system [22] and reference [2]

Table 2. Helicobacter pylori infection in gastric remnant according to length of postoperative period, and the reconstruction
method

Years after
B-I* B-II** Total**

operation n H. pylori� Percentage n H. pylori� Percentage n H. pylori� Percentage

�3 33 25 75.8% 11 9 81.8% 44 34 77.3%
�6 27 19 70.4% 4 1 25.0% 31 20 64.5%
�9 14 9 64.3% 4 2 50.0% 18 11 61.1%
More than 9 11 4 36.4% 5 2 40.0% 16 6 37.5%
Total 85 57 67.1% 24 14 58.3% 109 71 65.1%

*P � 0.05, �6 vs 6 and over; ** P � 0.05, �3 vs 3 and over

Fig. 2. Correlation between endoscopic findings (graded
according to the Sydney system [22] and references [2] and
Helicobacter pylori prevalence in the gastric remnant (GR).
Inverse correlations were found between Helicobacter pylori
positivity and the grades of erythema, edema, and bile reflux.
In patients with severe mucosal atrophy (3�), significantly
lower Helicobacter pylori prevalence was shown than in
patients with mildly atrophic mucosa (*P � 0.01)
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neutrophil infiltration were significantly correlated with
H. pylori infection status (Fig. 3).

Discussion

In Japan, the estimated prevalence of H. pylori in pri-
mary gastric cancer patients was reported to be 70%–
80%. Thus, our data for H. pylori prevalence, of
approximately 65% overall, and the initial high preva-
lence of more than 75% were in line with these results.
We observed that the prevalence decreased with time
after surgery, although there was no intentional eradica-
tion. Inhibition of H. pylori colonization by bile reflux
has been observed [16], and a transition from H. pylori-
associated gastritis to reflux gastritis in the GR after
peptic ulcer surgery was suggested [25]. Similar findings
were demonstrated in the present study. The prevalence
of H. pylori infection was significantly lower in patients
with severe bile reflux than in patients without bile
reflux. More rapid disappearance of H. pylori infection
was found in patients with B-II reconstruction than in
those with B-I. Billroth-II reconstruction is often associ-
ated with bile reflux. Bile reflux often causes stomal
gastritis, which was characterized endoscopically by
moderate to severe erythema and/or edema in the anas-
tomosis portion. Each of these endoscopic findings was
inversely associated with the prevalence of H. pylori
infection in this study. These observations suggested

that H. pylori colonization is strongly inhibited, or
naturally eradicated, by stomal gastritis caused by bile
reflux. Thus, on the basis of these observation, sponta-
neous eradication may be expected in patients with
severe stomal gastritis caused by bile reflux.

The prevalence of H. pylori infection was significantly
lower in patients with wide-spread mucosal atrophy
than in those with milder atrophic spread. Moreover,
the prevalence was observed to increase, and then
decrease along with the histological grade of mucosal
atrophy. An atrophic mucosa is considered not to
provide a sufficient environment for H. pylori coloniza-
tion [26]. However, mucosa with widespread atrophy
is considered the most risky mucosa for carcinogenesis,
and is also considered to be the precursor of intestinal-
type gastric carcinoma [12–14]. Thus, patients with
mild atrophy with H. pylori infection may represent
the most important targets for H. pylori eradication
therapy.

The prevalence of H. pylori infection in Japan was
considered to have increased with age, with a plateau of
approximately 80% being reached in the fourth decade
[27]. In our study, younger patients had a significantly
higher prevalence of H. pylori infection in the GR than
the older patients. The reason for the decrease in preva-
lence that we observed in the older population could
reflect the spontaneous disappearance of H. pylori in
patients in whom there was a long period after the
operation. Interestingly, patients with a short follow-up
period were also found among the older patients in the
H. pylori-negative group. Fukuda et al. [28] suggested
that H. pylori had already been eradicated in an older
population with primary gastric cancer at the time of
operation. Although we did not examine H. pylori
prevalence before the operation, our data is in line with
their observation. On the other hand, it has been sug-
gested that there is a more intimate involvement of H.
pylori infection in gastric cancer development in the
younger population than in the older population [29].
Thus, our results indicate that younger patients with a
GR may be better candidates for H. pylori eradication
therapy than older patients.

Although H. pylori-related active gastritis was found
in a considerable number of GRs after gastric cancer
surgery, it was not associated with clinical symptoms
in this study. Indeed a significant inverse correlation
was shown between H. pylori prevalence and the clinical
symptoms. Thus, H. pylori prevalence itself did not seem
to cause the clinical symptoms. Furthermore, a surpris-
ingly high prevalence of H. pylori was noted in patients
with no symptoms and no endoscopic findings of
erythema, edema, or bile reflux. Thus, we emphasized
the importance of annual follow-up endoscopic exami-
nation after gastric cancer surgery to detect H. pylori-
related gastritis in the GR, which progresses silently.

Fig. 3. Correlation between histological findings (assessed
according to the updated Sydney system [24] and Helicobacter
pylori prevalence in the GR. Infiltrations of mononuclear
cells, and polymorphonuclear neutrophils, suggesting chronic
and acute gastritis, respectively were significantly correlated
with Helicobacter pylori infection. Helicobacter pylori
prevalence was highest in the mildly atrophic mucosa and
decreased with the progression in atrophic change in the
mucosa. Intestinal metaplasia was not correlated with
Helicobacter pylori infection (*P � 0.01)
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In this study, we demonstrated a typical pattern of H.
pylori infection in the GR after gastric cancer surgery.
Patients younger than 70 years of age, without bile re-
flux and with mild atrophic gastritis may have the high-
est probability of H. pylori colonization in the GR after
gastric cancer surgery. The prevalence of H. pylori in-
fection in such patients was estimated to be more than
90% from our results, and H. pylori-related gastritis was
persistent in these patients. Although the spontaneous
disappearance of H. pylori infection in the GR occurs in
about two-thirds of patients this does not indicate that
the risk of carcinogenesis is decreased, rather, that it is
increased, as a consequence of either conversion to
reflux gastritis or the presence of widespread atrophic
gastritis. Further, prospective, studies enrolling a large
number of patients with GRs, are needed to determine
the effect of H. pylori eradication in the prevention of
second primary cancer in the GR. Furthermore, as the
environment of the GR is quite different from that of
the normal stomach, suitable and reliable methods of
effective H. pylori eradication should be studied for
patients with a GR.

References

1. Ichiyoshi Y, Toda T, Minamisono Y, Nagasaki S, Yakeishi Y,
Sugimachi K. Recurrence in early gastric cancer. Surgery 1990;
107:489–95.

2. Onoda N, Sato S, Maeda K, Katsuragi K, Aya M, Sawada T, et al.
Endoscopic detection of early carcinoma of the remnant stomach
(in Japanese with English abstract). Endosc Dig 1999;11:1531–5.

3. Sowa M, Kato Y, Onoda N, Kubo T, Maekawa H, Nishimura M,
et al. Early cancer of the gastric remnant — with special emphasis
on the importance of follow-up of gastrectomized patients.
Hepato-gastroenterology 1992;39:400–4.

4. Sowa M, Onoda N, Nakanishi I, Maeda K, Yoshikawa K, Chung
YS. Early stage carcinoma of the gastric remnant in Japan. Anti-
cancer Res 1998;13:1835–8.

5. Correa P. Human gastric carcinogenesis: a multistep and multifac-
torial process — first American Cancer Society award lecture on
cancer epidemiology and prevention. Cancer Res 1992;52:6735–
40.

6. Warren JR, Marshall B. Unidentified curved bacilli on gastric
epithelium in active chronic gastritis. Lancet 1983;I:1273–5.

7. Forman D, Newell D, Fullerton F, Yarnell JWG, Stacey AR,
Wald N, Sitas F. Association between infection with Helicobacter
pylori and risk of gastric cancer: evidence from a prospective
investigation. BMJ 1991;302:1302–5.

8. Parsonnet J, Friedman GD, Vandersteen DP, Chang Y,
Vogelman JH, Orentreich N, Sibley RK. Helicobacter pylori in-
fection and the risk of gastric carcinoma. N Engl J Med 1991;
325:1127–31.

9. Watanabe T, Tada M, Nagai H, Sasaki S, Nakao M. Helicobacter
pylori infection induces gastric cancer in Mongolian gerbils.
Gastroenterology 1998;115:642–8.

10. Honda S, Fujioka T, Tokieda M, Satoh R, Nishizono A, Nasu M.
Development of Helicobacter pylori-induced gastric carcinoma in
Mongolian gerbils. Cancer Res 1998;58:4255–9.

11. International Agency for Research on Cancer. Schistosomes, liver
flukes and Helicobacter pylori. IARC monographs on the evalua-
tion of carcinogenic risks to humans, vol. 61. Lyon, France: IARC;
1994.

12. Antonioli DA. Precursors of gastric carcinoma: a critical review
with a brief description of early (curable) gastric cancer. Hum
Pathol 1994;25:994–1005.

13. Sipponen P, Kekki M, Haapakoski J, Ihamaeki T, Siurala M.
Gastric cancer risk in chronic atrophic gastritis: statistical calcula-
tions of cross-sectional data. Int J Cancer 1985;35:173–7.

14. Correa P. Precursors of gastric and esophageal cancer. Cancer
1982;50:2554–65.

15. The European Helicobacter pylori study group. Current Euro-
pean concepts in the management of Helicobacter pylori infec-
tion. The Maarstricht Consensus Report. Gut 1997;41:8–13.

16. O’Conner HJ, Dixon MF, Wyatt JI, Axon ATR, Ward DC,
Dewar EP, Johnston D. Effect of duodenal ulcer surgery and
enterogastric reflux on Campylobacter pyloridis. Lancet 1986;II:
1178–81.

17. O’Conner HJ, Wyatt JI, Dixon MF, Axon ATR. Campylobacter-
like organisms and reflux gastritis. J Clin Pathol 1986;39:531–4.

18. Loffeld RJLF, Loffeld BCAJ, Arends JW, Flendrig JA, van
Spreeuwel JP. Retrospective study of Campylobacter-like organ-
isms in patients undergoing partial gastrectomy. J Clin Pathol
1988;41:1313–15.

19. Lamers CBHW, Rieu PNMA, Veenendaal RA, van Duijn W,
Offerhaus GJA, Joosten HJM, Pena AS. Effect of partial gastrec-
tomy on serum anti-Helicobacter pylori immunoglobulins in pep-
tic ulcer patients. Dig Dis Sci 1991;36:1697–701.

20. Nagahata Y, Kawakita N, Azumi Y, Numata N, Yano M, Saitoh
Y. Etiological involvement of Helicobacter pylori in “reflux” gas-
tritis after gastrectomy. Am J Gastroenterol 1996;91:2130–4.

21. Uemura N, Mukai T, Okamoto S, Yamaguchi S, Mashiba H,
Taniyama K, et al. Helicobacter pylori eradication inhibits the
growth of intestinal type of gastric cancer in initial stage (ab-
stract). Gastroenterol 1996;110:282.

22. Tytgat GNJ. The Sydney system: endoscopic division. Endoscopic
appearance in gastritis/duodenitis. J Gastroenterol Hepatol 1991;
6:223–34.

23. Working Committee for Helicobacter pylori, The Japanese Soci-
ety of Gastroenterology. Guidelines for clinical trial on Helico-
bacter pylori (in Japanese). Jpn J Gastroenterol 1999;96:199–207.

24. Dixon MF, Genta RM, Yardley JH, Correa P, and the partici-
pants in the International Workshop on the Histopathology of
Gastritis, Houston 1994. Classification and grading of gastritis.
The updated Sydney system. Am J Surg Pathol 1996;20:1161–
81.

25. O’Conner HJ, Newbold KM, Alexander-Williams J, Thompson
H, Drumm J, Donovan IA. Effect of Roux-en-Y biliary diversion
on Campylobacter pylori. Gastroenterology 1989;97:958–64.

26. Sipponen P, Kosunen TU, Valle J, Riihelar M, Seppala K.
Helicobacter pylori infection and chronic gastritis in gastric can-
cer. J Clin Pathol 1992;45:319–23.

27. Asaka M, Kimura T, Kudo M, Takeda H, Mitani S, Miyazaki T.
Relationship of Helicobacter pylori to serum pepsinogens in an
asymptomatic Japanese population. Gastroenterology 1992;102:
760–6.

28. Fukuda H, Saito D, Hayashi S, Hisai H, Ono H, Yoshida S, et al.
Helicobacter pylori infection, serum pepsinogen level and gastric
cancer: a case-control study in Japan. Jpn J Cancer Res 1995;86:
64–71.

29. Kikuchi S, Wada O, Nakajima T, Nishi T, Kobayashi O, Konishi
T, Inaba Y. Serum anti-Helicobacter pylori antibody and gastric
carcinoma among young adults. Research Group on Prevention
of Gastric Carcinoma among Young Adults. Cancer 1995;75:
2789–93.


