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We determined the incidence of gastric metaplasia in the duodenal bulb of duodenal ulcer
patients and the Helicobacterpylori(H.pylori) infection rate at sites with gastric metaplasia.
Biopsy of the duodenal bulb showed the presence of gastric metaplasia in 61 of 86 patients
(71%) overall and in 18 of 47 patients (38.3%) who had gastrectomy at an early gastric
cancer. The histological diagnosis of H. pylori infection showed good agreement (83.3%)
with the result of the rapid urease test, indicating that H. pylori occurs in regions with gastric
metaplasia. This finding suggests that H. pylori infects gastric metaplasia in the duodenal
bulb, causing mucosal injury, which is then transformed into duodenal ulcers. The exact
mechanism by which gastric metaplasia is caused is unknown, but it is believed to occur in
the transitional zone in the duodenal mucosa.
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INTRODUCTION

The fact that the incidence of Helicobacter pylori
(H. pylori) infection is high among duodenal ulcer
patients and that the duodenal ulcer recurrence rate
decreases following its eradication indicate that
H. pylori is related to the pathogenesis of duodenal
ulcers [1], but whether it plays a role in the devel-
opment of duodenal ulcers is unknown. According
to Wyatt et al., H. pylori infection is closely related
to the development of duodenal ulcers [2]. She re-

ported that H. pylori adheres to gastric metaplastic
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cells in patients with gastric metaplasia in the duo-
denal bulb, causing local H. pylori infection, which
results in injury and ulcers in the duodenal mucosa.
However, only a few studies have been conducted
regarding the incidence of gastric metaplasia in
the duodenal bulb and the presence of H. pylori in
regions with gastric metaplasia [3,4].
The present study was undertaken to determine

the incidence of gastric metaplasia and the presence
of H. pylori in the duodenal bulb in duodenal ulcer
patients, as well as to determine the origin of gastric
metaplastic cells.
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SUBJECTS

Included in the present study were 86 patients in
whom the diagnosis of duodenal ulcers or their
scars was endoscopically established at the Endo-
scopy Center of the Tokyo Medical University and
in whom a biopsy was taken from the duodenal bulb
under direct vision. Of the 86 patients (mean age,
45.5; male:female ratio, 65:21), 37 had duodenal
ulcers and 49 duodenal ulcer scars. The incidence of
gastric metaplasia in the duodenal bulb was also

determined in 47 patients in whom early gastric
cancer was excised (control). The type of gastric
cancer was IIc in 36 patients, IIb in 5 patients, IIa
in 5 patients and I in patient (mean age 58.9;
male:female ratio, 43 4).

METHODS

Biopsies taken from the duodenal bulb under direct
vision in patients with duodenal ulcers or their

()

(

FIGURE Biopsy taken from the duodenal bulb (a) AB-PAS staining x200; (b) HE staining x400. Gastric metaplastic cells
in the center are PAS-positive and have no brush border.
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scars and those with early gastric cancer were
stained with hematoxylin and eosin (HE) and Alcian
Blue-periodic acid Schiff reaction (AB-PAS).
Biopsy specimens were taken every one specimen
from about 5 mm distance away from the ulcers or
scars. The diagnosis of gastric metaplasia was made
if PAS-positive cells were observed in the absence
of brush borders (Fig. 1). The presence of H. pylori
was confirmed by Giemsa staining, the urease test

(CLO test) and culture.

and the rapid urease test (CLO test) was con-
ducted with biopsies taken from the same site
at the same time. Biopsy samples were subjected
to Giemsa staining, and the presence or absence
of H. pylori was histologically studied. The pres-
ence of H. pylori was confirmed in 7 of the 12
patients (58.3%). The presence or absence of
H. pylori and the results of the urease test coin-
cided in 83.3% of patients (Table II).

RESULTS

1. Examinations of biopsies taken under direct
vision from 86 patients with duodenal ulcers or

their scars confirmed the presence of gastric
metaplasia in 61 patients (male :female ratio,
47:14) (71%) (Table I).

2. Gastric metaplasia was observed in the duodenal
bulb mucosa in 18 (male:female ratio, 16:2) of
the 47 patients (38.3%) with excised early gastric
cancer (Table I).

3. In 12 patients (9 men and 3 women; mean age,
45.8), gastric metaplasia was confirmed by bi-
opsy of the duodenal bulb under direct vision

TABLE Incidence of gastric metaplasia in the
duodenal bulb

Duodenal ulcer/scar (biopsy)
Early gastric cancer (resected)

61/86 71%*
18/47 38.3%*

*p 0.001.

TABLE II Coincidence of the results of histolog-
ical examinations and the urease test regarding
the presence of H. pylori in the duodenal bulb

Urease test Histological examination Total

+ 5 0 5
2 5 7

Total 7 5 12

DISCUSSION

Various studies conducted since the discovery of
H. pylori by Warren and Marshall in 1983 [5]
showed that H. pylori infection is closely related to
various gastric and duodenal diseases. The fact that
the incidence of H. pylori infection is high among
duodenal ulcer patients and that the duodenal ulcer
recurrence rate decreases following its eradication
indicate that H. pylori is closely related to duodenal
ulcer [6,7], but whether it is an etiological factor
for duodenal ulcers is unknown. Wyatt et al. pro-
posed that gastric metaplasia is caused during the
repairing process of erosion caused to the duodenal
bulb, that gastric metaplasia cells are infected by
H. pylori, that inflammation occurs in the infected
area, and that this results in mucosal injury and
ultimately ulcers.

In the present study, we investigated the incidence
of gastric metaplasia in the duodenal bulb and
determined whether gastric metaplasia is infected
by H. pylori using biopsies taken from the duodenal
bulb mucosa under direct vision in patients with
duodenal ulcers or their scars who gave informed
consent. An atypical epithelium observed in the duo-
denal bulb includes the ectopic gastric mucosa
which consists of almost normal fundus gland
mucosa (Fig. 2) and gastric metaplasia observed in
the regeneration process following erosions (Fig. 3).
Under an endoscope, ectopic gastric mucosa pres-
ents whitish small elevated lesions (Fig. 4) and is
seldom observed in the duodenal bulb of duodenal
ulcer patients, indicating that it plays almost no
role in the etiology of duodenal ulcers. Gastric
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FIGURE 2 Biopsy taken from the duodenal bulb (HE staining 40). The ectopic gastric mucosa consists of almost normal
fundic gland mucosa.

FIGURE 3 Biopsy taken from the duodenal bulb in a patient with a duodenal ulcer scar (AB-PAS staining 40). Gastric
metaplasia is observed in the small arrowed area.
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FIGURE 4 Endoscopic picture of the duodenal bulb. The
arrow indicates ectopic gastric mucosa.

metaplasia is believed to be produced in the re-
generation process from erosions caused to the duo-
denal bulb, but there are a few reports on the origin
of gastric metaplastic cells. In the present study, we
observed transitional regions (Fig. 5) between these
cells and duodenal glands in many specimens and
thought that differentiation into gastric metaplastic
cells from these regions, suggesting that the gastric
metaplastic cell occurs during regeneration from
erosions. However, whether cells in these regions
differentiate into gastric metaplastic cells on the
surface and duodenal glands in a deeper area or

whether the duodenal glands differentiate into

gastric metaplastic cells is unknown.
Gastric metaplasia was observed in the duodenal

bulb of a high percentage (71%) of patients with
duodenal ulcers or their scars. The duodenal bulb
of patients with excised early gastric cancer with
no history of duodenal ulcer was histologically
evaluated as control. (The absence of duodenal
ulcers or their scars was confirmed in examined

specimens.) Gastric metaplasia was observed in 18

FIGURE 5 Biopsy taken from the margin of the duodenal ulcer (HE staining 40). Transition from duodenal glands to gastric
metaplastic cell is observed in the arrowed area.



22 M. KAWAGUCHI AND T. SAITO

FIGURE 6 H. pylori is present in the arrowed gastric metaplastic region (Giemsa staining 400).

of 47 patients with excised early gastric cancer

(38.3%). This incidence, which is lower than that
observed in patients with duodenal ulcers or their
scars but is higher than expected, suggests that
erosions and their regeneration often occur in the
duodenal bulb without ulcers as well.
To our knowledge, there are a few reports in

which infection of gastric metaplasia cells by
H. pylori was confirmed. In the present study, we
demonstrated that the presence of H. pylori was
found to be present in regions with gastric meta-
plasia (Fig. 6) in 58.3% of patients. The presence
or absence of H. pylori determined by histological
examinations coincided with results of the rapid
urease test in 83.3% ofcases. These findings indicate
that regions with gastric metaplasia are infected by
H. pylori which causes inflammation.
However, how H. pylori-infected duodenitis

progresses to duodenal ulcers is unknown as is the
mechanism by which H. pylori-infected gastritis
progresses to gastric ulcers. Further studies are

necessary on factors related to the host and different
H. pylori strains.

CONCLUSION

Gastric metaplasia often occurs in the duodenal
bulb, and regions with gastric metaplasia are often
infected by H. pylori, which causes inflammation.
Gastric metaplasia is thought to occur in the process
of regeneration from erosions and is differentiated
from transitional regions.
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