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The effect of duodenogastric reflux on Helicobacter
pylori presence and gastric histopathologic changes
Duodenogastrik reflünün Helicobacter pylori varlığı ve gastrik histopatolojik
değişikliklere etkileri
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BAckground/aims: In this study, we investigated the presence
of Helicobacter pylori infection and gastric histological changes
in unoperated patients with and without duodenogastric reflux.
Methods: Twenty-two women and 15 men, mean age of 51.17
years, who had duodenogastric reflux during endoscopy were
included. Thirty-seven age-and gender-matched patients wit-
hout duodenogastric reflux served as controls. The Helicobacter
pylori infection was detected by histology. The Helicobacter
pylori density and gastric histology according to the modified
Sydney system were evaluated with specimens from antrum,
corpus and fundus. Results: The presence of Helicobacter pylo-
ri, Helicobacter pylori density, chronic inflammation score,
lymphoid follicles, atrophy, and intestinal metaplasia were si-
milar in patients with and without duodenogastric reflux
(p>0.05). Acute inflammation was found to be lower in the ant-
rum (p<0.05) in the duodenogastric reflux-positive group.
Conclusion: Duodenogastric reflux does not affect the presence
of Helicobacter pylori and gastric histopathologic changes.
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Amaç: Bu çalışmada duodenogastrik reflünün Helicobacter
pylori varlığı ve gastrik histopatolojik değişikler üzerine etkile-
ri araştırıldı. Yöntem: Endoskopide duodenogastrik reflü sap-
tanan 22'sı kadın ve 15'i erkek, yaş ortalaması 51.17 yıl olan 37
olgunun sonuçları, endoskopide duodenogastrik reflü saptan-
mayan yaş ve cins özellikleri benzer olan 37 olgunun sonuçla-
rı ile karşılaştırıldı. Helicobacter pylori varlığı histolojik ola-
rak saptandı. Antrum, korpus ve fundustan alınan biopsilerde
Helicobacter pylori yoğunluğu ve gastrik histopatolojik değişik-
likler modifiye Sydney sistemi ile değerlendirildi. Bulgular:
Duodenogastrik reflülü olgularda antrumda akut inflamasyon
skoru istatiksel açıdan anlamlı bir farklılık gösterirken Helico-
bacter pylori varlığı, Helicobacter pylori yoğunluğu, kronik inf-
lamasyon skoru, lenfoid follikul, atrofi, intestinal metaplazi
varlığı açısından her iki grup arasında farklılık saptanmadı.
Sonuç: Duodenogastrik reflü Helicobacter pylori varlığı ve
gastrik histopatolojik değişiklikleri etkilememektedir.

Keywords: Duodenogastrik reflü, H. pylori, gastrik
histopatoloji

INTRODUCTION

Duodenogastric reflux (DGR) is commonly defined
as the transport of duodenal contents from the du-
odenum to the stomach (1). The pathogenic impor-
tance of DGR is accepted for postoperative bile vo-
miting and reflux esophagitis following gastrec-
tomy (2, 3). In an unoperated stomach, the patho-
genesis of DGR and its role in digestion is unk-
nown. Chernov et al concluded that DGR is invol-
ved in the formation of the internal gastric envi-
ronment, plays a role in gastric digestion and that
its regulation is affected by the coordinated motor
and evacuatory performance of the gastroduode-
nal junction and duodenum (4). Castedal et al ha-
ve shown that late phase III contractions of the

duodenum act as a retroperistaltic pump, retropel-
ling duodenal contents to the stomach (5). Experi-
mental studies have demonstrated the destructive
effects of bile and pancreatic juice on the gastric
mucosa (6).

Although it has been shown that bile acids possess
antibacterial activity against H. pylori (7, 8), the-
re are few reports on the presence of H. pylori and
the severity of gastritis in patients with DGR,
which are also conflicting. In this study, we inves-
tigated the presence of H. pylori infection and
gastric histological changes in unoperated pati-
ents with and without DGR.
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MATERIALS AND METHODS

Twenty-two women and 15 men, with a mean age
of 51.17 years, who had gastric yellow-green fluid
during endoscopy were included in the study. All
included patients had increased bihrubin and/or
amylase in their gastric fluid. Thirty-seven age-
and gender-matched patients who had normal
gastric fluid with normal amylase and bihrubin le-
vels (without duodenogastric reflux) served as
controls. None of the patients had received previ-
ous antibiotic treatment for H. pylori eradication
or were presently taking nonsteroidal anti-inflam-
matory drugs. Patients with previous gastric ope-
ration and recent treatment with proton pump in-
hibitors (<4 weeks) were excluded from the study.
Age, sex, and medications taken before endoscopy
were recorded at baseline. The upper endoscopic
examination was performed by an experienced en-
doscopist, and all endoscopic findings, including
the signs of gastritis, gastric-duodenal ulcers, ero-
sions, masses, and the presence of blood, and/or of
duodenogastric reflux in the lumen were noted.
During upper endoscopy, we aspirated the residu-
al gastric fluid and measured the bihrubin and/or
pancreatic amylase content within it. The presen-
ce of yellow-green fluid with increased bihrubin
and/or amylase content was accepted as the sign of
duodenogastric reflux. Alpha-amylase was asses-
sed by means of the CNPG3 test (2-chloro-4-nit-
rophenyl-oc-D 25 maltotrioside substrate, Abbott
Park, IL). A value above 130 U/L was considered
borderline. Total bihrubin was assessed by using a
method which oxidized to biliverdin by sodium nit-
rite resulting in a decrease in absorbance at 444
nm on Abbott Aeroset Autoanalyzer (Abbott Park,
IL). A value above 1.2 mg/dl was considered bor-
derline. The H. pylori status was evaluated by me-
ans of histology. In each patient, a total of six
samples divided equally from antrum, corpus and
fundus for histopathological examination were ob-
tained. The biopsy specimens were fixed in 10%
buffered formalin, embedded in paraffin, and sta-
ined with Giemsa and hematoxylin-eosin. Each bi-
opsy specimen was examined by the same patholo-
gist who was unaware of the clinical background
and the endoscopic findings of the patients. The
H. pylori density and gastric histologic changes
were stratified similar to the criteria-modified
Sydney system cited by Yang et al (9).

Statistical analysis

Data were analyzed using the SPSS 11.0 Statisti-
cal package program. Univariate analysis, using

either independent-samples t test or chi-square
test, was performed between patient groups with
and without DGR. The comparison of the histolo-
gic parameters among subgroups with different
bacterial densities was done by chi-square test or
a one-way ANOVA model as appropriate. A p va-
lue <0.05 indicated a statistical significance.

RESULTS

A total of 74 patients (33 male and 41 female) with
a mean age (±SD) of 49.8± 15.6 years were enrolled
into the study. No significant differences in gen-
der ratio (0.68 vs 0.94) or age were observed bet-
ween groups A and B (51.17±16 vs 48.5±14.5 ye-
ars, p>0.05). In patients with DGR (group A), the
median value of amylase and total bihrubin was
9433 U/L (range 0 to 54230 U/L) and 3.2 mg/dl
(range 0 to 18 mg/dl), respectively. The presence of
H. pylori infection was similar in patients with
and without DGR (group B) (antrum: 27, corpus:
24, and fundus: 27 vs antrum: 28, corpus: 27, and
fundus: 24, respectively; p>0.05). As seen in Tab-
les 1, 2 and 3, histological parameters were corn-

Table 1. Comparison of the antral histology in Hp (+)
patients with and without duodenogastric reflux (DGR)
Histologic
parameters
H. pylori density
Acute activity
Chronic inflammation
Intestinal metaplasia (%)
Lymphoid follicle (%)
Atrophy (%)

DGR
negative
2.00±0.17
l.ll±0.16
2.15±0.09
7.1
46.15
19.23

DGR
positive
1.83±0.15
0.54±0.14
1.91+0.08
3.7
45.83
12.5

P

NS
<0.05
NS
NS
NS
NS

Table 2. Comparison of the corpus histology in Hp (+)
patients with and without duodenogastric reflux (DGR)
Histologic
parameters
H. pylori density
Acute activity
Chronic inflammation
Intestinal metaplasia (%)
Lymphoid follicle (%)
Atrophy (%)

D G R
negative
1.38±0.16
0.65±0.17
1.88±0.08
0
34.6
3.8

D G R
positive
1.52±0.20
0.43±0.15
1.69±0.09
4.34
39.1
4.34

P

NS
NS
NS
NS
NS
NS

Table 3. Comparison of the fundus histology in Hp (+)
patients with and without duodenogastric reflux (DGR)
Histologic
parameters
H. pylori density
Acute activity
Chronic inflammation
Intestinal metaplasia (%)
Lymphoid follicle (%)
Atrophy (%)

D G R
negative
1.07±0.14
0.61±0.14
1.57±0.09
0
19.23
3.84

D G R
positive
1.22±0.52
0.36±0.14
1.50±0.12
0
27.27
0

P

NS
NS
NS
NS
NS
NS
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pared between cases with and without DGR in
antrum, corpus and fundus. Acute inflammation
in antrum of DGR (+) cases was found to be statis-
tically different. Acute inflammation was found to
be lower in antrum in DGR (+) group. There were
no differences of chronic inflammation scoring, in-
testinal metaplasia, atrophy, or lymphoid follicle
among all anatomic locations.

DISCUSSION

Bile acids and H. pylori interaction is complex. Bi-
le acids (either cheno or ursodeoxycholic acid) (8)
and fresh human bile have been shown to be det-
rimental on H. pylori viability and existence (10).
However, some studies have reported H. pylori in
bile or bile stones retrieved during biliary surgery
(11). Reports on H. pylori infection in patients
with DGR are also conflicting. The relation of
DGR with H. pylori infection is important for two
reasons. First, the sensitivity of the CLO test that
has been widely used in the diagnosis of H. pylori
is related to H. pylori density and the severity of
gastritis (12). Second, recent studies have shown a
close link between H. pylori infection, atrophic
gastritis, and intestinal metaplasia (IM) (13, 14).
The reflux of duodenal contents into the stomach
has also been reported as a causative factor in the
development of atrophy and IM (15, 16). To evalu-
ate the risk in cases with DGR and H. pylori, we
compared the above cases with matched controls
without DGR. However, other than the differences
in acute inflammation, there were no differences
in the other parameters examined between the
DGR (+). and (-) groups. Furthermore, since
H. pylori density and severity of gastritis were not
altered in the presence of duodenogastric reflux,
we may speculate that sensitivity of the CLO test
would not be changed in patients with DGR. Thus,
its use can be justified.

Most reports could not establish a relationship
between DGR and H. pylori infection (17, 18), whi-
le the O'Connor (19) and Offerhaus (20) teams re-
ported that bile reflux had eradicated H. pylori.
We observed no difference in presence of H. pylori
or in its density between groups. The differences
between the studies may be due to the limited
number of cases, history of gastric surgery, or the
fact that human bile inhibited H. pylori reproduc-
tion in a dose-dependent manner, as reported by
Graham et al (10). Furthermore, the amount of bi-
le reflux, bile acid composition and concentration
changes and gastric acidity should have affected

the results. It has been demonstrated that cheno-
deoxycholic acid was a more effective inhibitor of
adherence, in that the number inhibited and per-
centage of inhibition were greater than with urso-
deoxycholic acid (21). For some technical reasons,
we did not measure the amount of bile acid compo-
sition or concentration. DGR has no uniform desc-
ription nor any specific gold standard diagnostic
tool. Even though bile is often used as a marker,
DGR consists of other components such as pancre-
atic juice and duodenal secretions. Fuchs et al (22)
evaluated the subjects for signs of DGR based on
the combination of elevated intragastric pH, bili-
rubin exposure, and intragastric evidence of panc-
reatic enzymes. In this trial we utilized endoscopy
and measurement of amylase/bilirubin levels in
gastric juice.

Since H. pylori was reported to be carginogenic,
we tried to observe whether H. pylori existence
and DGR increased the risk of precancerous condi-
tions. However, in our trial, there was no statisti-
cally significant difference between the two groups
regarding existence of lymphoid follicle, atrophy,
and intestinal metaplasia. Sobala et al reported
increased atrophy and intestinal metaplasia in
DGR (+) patients with previous gastric surgery
(16). In contrast, Karttunen et al attributed the at-
rophy to H. pylori rather than bile reflux in pati-
ents with gastric ulcer (23). Nakamura et al (15)
demonstrated that DGR is associated with mar-
ked IM, supported by results showing statistically
significant increases in gastric pH and bile acid
concentration in the IM group compared with cor-
responding values in the control group. In contrast
to our study, Nakamura et al used endoscopic whi-
te mucoid-like patches as the criteria instead of
microscopic IM. The exact relationship between
atrophy and/ or intestinal metaplasia and DGR
should be investigated thoroughly to reveal a pos-
sible role of bile acids and/or duodenogastric reflux
in gastric carcinogenesis.

In conclusion, DGR does not appear to affect
H. pylori presence or gastric histopathologic chan-
ges in the unoperated stomach. However, further
studies with larger sample sizes may emphasize
the correlation between amylase and total biliru-
bin levels.
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