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CURRENT CONCEPTS: HELICOBACTER PYLORI —
THE PACEMAKER FOR UPPER GI-TRACT DISEASES
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Helicobacter pylori infections — are these
diseases relevant for surgical treatment?

Abstract Helicobacter pylori infec-
tion and its strong association with
gastroduodenal diseases has revolu-
tionized our views and treatment op-
tions in these diseases. Surgery has
aways been considered a mainstay
in their treatment. The devel opment
of potent eradication regimes has
changed indications for operative
treatment. With endoscopic proce-
dures being increasingly performed

self in the diagnosis and treatment of
H. pylori infection in order to be
able to cope with these diseasesin
every day surgical practice. Treat-
ment of H. pylori infection may not
only be seen as an aternative to op-
erative therapy, but also as an ad-
junct following surgical treatment of
gastroduodenal disease.
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Since the discovery of Helicobacter pylori and its first
recognition in 1983 as a possible pathogen causing
chronic active gastritis, our views concerning gastrodu-
odenal pathology and pathophysiology have been revo-
lutionized [1]. This discovery may be considered to be
the most important made in the study of gastroenterolo-
gy during the 20th century. Due to the very high preva-
lence of gastroduodena diseases with considerable
morbidity and mortality over the past 100 years, sur-
geons have excelled in improving the surgical tech-
nigue, making surgery a mainstay of treatment [2, 3].
As a consequence of this historical development, surgi-
cal training in general surgery has always laid great
emphasis on the fundamental understanding of the
pathophysiology and correct modern treatment modali-
ties of gastroduodenal diseases. In Europe, and in par-
ticular in Germany, this aspect of surgical training has
just recently gained even more significance, since en-
doscopy of the upper gastrointestinal tract has been
firmly incorporated as a mandatory rotation within each
surgical resident’s training, and also for the subspecial-
ty visceral surgery. Therefore, it is most important that
the surgeon be well informed about the most recent de-
velopments in the area of H. pylori-associated gastro-

by the surgeon himself, it has be-
come necessary that he educate him-

Gastroduodenal disease - Surgical
treatment - Postoperative treatment

duodenal diseases and its effect on surgical as well as
conservative treatment modalities.

The first questions concerning the relevance of H.
pylori infections for surgical treatment were addressed
by this journal 10 years ago [4]. At that time, not much
was known about the infection and its associations. Phy-
sicians were split into groups of believers and non-
believers. As we now realize, many conclusions that
were made were wrong. Since then, our knowledge of
this infection and its profound importance in disease de-
velopment has risen exponentially and, unlike the situa-
tion 10 years ago, surgeons have come to realize its great
relevance for surgical decision making and proper treat-
ment choice [5]. Two aspects of the infection make it so
important: the epidemiology of the infection and the
variability of its role in the pathogenesis of different gas-
troduodenal diseases.

Epidemiology

One of the major reasons why H. pylori is so important
and why the surgeon will be confronted with it in every-
day clinical practice is its vast distribution throughout
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different populations. H. pylori is a gram-negative spiral
organism, which infects more than half the people in the
world. The highest rates of infection are associated with
low socioeconomic status, crowding, poor sanitation,
and unclean water supplies|[6].

In Western countries, H. pylori infects approximately
38-61% of the general population, which is lower than
the prevalence rates seen in developing countries
(80-100%). If al age groups are considered, 35% of
the European population on average is infected. Age is
the most important variable related to the prevalence
of infection. Roughly more than half of the people over
60 years of age are affected, compared with 20% of
those under 40 years [7]. Many studies have proven the
cohort effect of the infection, which is typically acquired
in childhood and is lifelong [8, 9, 10]. Children between
the ages of 2 years and 8 years in developing nations ac-
quire the infection at a rate of about 10% per year,
whereas in Germany children become infected at a rate
of less than 1% per year.

Altogether, the epidemiological data so far accumu-
lated on the prevalence and incidence rates of H. pylori
infection in different populations are numerous. Al-
though there is a significant trend toward a decrease in
prevalence rates in Western countries due to higher stan-
dards of living, epidemiologic studies underline the fact
that H. pylori-associated diseases of the upper gastroin-
testinal tract will still be among the most common disor-
ders seen in every gastrointestinal surgical practice dur-
ing the upcoming first 50 years of this new millenium.

Role of H. pylori infection in the pathogenesis
of gastroduodenal disease — relevance for surgical
treatment

For along, long time, a common consensus existed with-
out conclusive data that the harsh acidic environment
within the stomach would permit no long-term coloniza-
tion by a bacterial pathogen. However, unlike other
pathogens colonizing the gastrointestinal tract, H. pylori
is unique because it has effective mechanisms permitting
it to survive in the hostile environment of the stomach.
Therefore, it is not unusual that once a bacterium has
been able to colonize the stomach it may go on to cause
mucosal damage. It is, in fact, the host’s response to the
bacterium itself that causes the pathologic changes with-
in the mucosa. These changes are seen by the pathol ogist
and have been named chronic active gastritis or H.
pylori-associated (-induced) gastritis. The intensity of in-
flammation by the bacterium is graded according to the
updated Sydney system [11] using a visual analog scale
into three grades. mild, moderate, and marked. Usually,
inflammation caused by the bacterium is, in the begin-
ning, restricted to non-acid-secreting portions of the
stomach, in particular the antrum. As time passes on,

gastritis tends to extend from the antrum into the corpus,
resulting in a reduction in acid secretion and eventual
loss of parietal cells and development of atrophy [12,
13]. One of the most relevant characteristics of this in-
fection is that infected individuals cannot eliminate the
bacterium, thus leading to a lifelong persistence of
chronic inflammatory changes within the gastric mucosa,
followed by atrophy. This remains so, although the host
mounts a marked systemic and local immune response
against H. pylori [14]. It is this inflammatory reaction
that interferes with well-known physiologic functions in
the stomach such as gastrin homeostasis and acid secre-
tion [15].

The key to understanding the role of H. pylori infec-
tion in gastroduodenal diseases that are relevant to the
surgeon is the fact that H. pylori-induced chronic active
gastritis is the main pathogenic denominator from which
starting point other clinical disease entities may originate
depending on additional genetic or environmental factors
of the individual. So far, the following H. pylori gastri-
tis-associated diseases have been identified: gastric and
duodenal ulcer, gastric adenocarcinoma, primary gastric
B-cell lymphoma and Ménétrier’s disease (Fig. 1). The
inference that gastritis is a necessary predisposition for
the development of other diseases such as peptic ulcer is
not new. This association extends back at least 70 years.
It was Faber in 1927 [16] and Konjetzny in 1928 [17]
who correctly pointed out that duodena ulcer was
strongly associated with antral predominant gastritis.

H. pylori-induced gastritis is the most common, com-
prising 80-90% of all gastritis types [18]. C-gastritis,
which means chemical gastritis, caused for the most part
by the intake of non-steroidal anti-inflammatory drugs
(NSAIDS) and by bile reflux most often seen after
Billroth-1l gastrectomy, is the second most common
form of gastritis [19]. Both of these types, H. pylori- and
C-gastritis, may often occur in combination due to the
high prevalence of both in the population. The last main
group of gastritis is autoimmune gastritis or A-gastritis,
making up 3—6% of all types seen. Typical for A-gastritis
is atrophy in the stomach fundus and corpus region, with
the formation of parietal cell antibodies in 90% and/or
autoantibodies against intrinsic factor in 50% of the pa-
tients affected. Recent studies suggest that autoantibod-
ies produced against H. pylori may play a pathogenic
role in the development of autoimmune gastritis [20]. It
is important to recognize that infection with H. pylori
will always cause gastritis. According to a 32-year fol-
low-up study, complete healing of the infected mucosais
very rare, with rates being 0.4% per patient year [13].
This means the infection is lifelong, causing chronic gas-
tritis. Most of the patients will remain asymptomatic.
Approximately 25% of these will develop chronic atro-
phic gastritis with the development of hypochlorhydria
or chlorhydria. Atrophic gastritis is the central precursor
lesion in the progression from superficial gastritisto gas-
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Fig. 1 Role of Helicobacter
pylori in the pathogenesis of
gastroduodenal diseases
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tric cancer (Fig. 1). Of persons infected, 14%—-17% will
develop peptic ulcer disease. Interestingly, duodenal ul-
cer patients do not progress to develop atrophy in the an-
trum or corpus of the stomach, and gastritis remains |o-
calized to the antrum [21].

A very special form of gastritis is giant fold gastritis,
which may lead to Ménétrier's disease (=hypertrophic
gastropathy). Protein loss from the stomach is found in
more than three quarters of these patients, and edema
may be the first clinical sign. A further life-threatening
complication of this disease due to protein loss is hypo-
gammaglobulinemia, which increases the risk of fatal in-
fections and the risk of subsequent cancer. In most cases,
H. pylori eradication will lead to normalization of histo-
logic changes and stop protein loss [22]. If changes do
not regress completely after eradication therapy, gastric
cancer or gastric lymphoma must be considered.

Peptic ulcer disease

It is now a well-accepted fact that peptic ulceration is an
infectious disease [23]. This is supported by the follow-
ing three pilars of evidence. First, more than 95% of pa-
tients with duodenal ulcers and more than 80% of pa-
tients with gastric ulcers are infected with H. pylori.
These do not include ulcers caused by gastrinoma or by
the usage of NSAIDs. Second, duodenal ulcers develop
far more frequently in persons infected with H. pylori
than in non-infected persons. Finaly, the recurrence of
both duodenal and gastric ulcers is markedly decreased
after eradication of H. pylori infection [24, 25].

The dogma of Schwarz [26], who at the start of the
century in 1910 postulated that “no ulcer without acid”,
must now be extended to “no ulcer without Helicobacter
pylori”. What does this mean for ulcer treatment? The
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Table1l New treatment con-
ceptsin gastroduodenal disease
— Helicobacter pylori (H.p)
eradication as an aternative or
adjunct to surgical therapy

H.p. eradication

Surgical treatment

Uncomplicated peptic ulcer

Complicated peptic ulcer

Gastric B-cell (MALT)
lymphoma

Alwaysin H.p.-positive ulcers

Alwaysin H.p.-positive ulcers
as an adjunct to immediate surgical
or endoscopical intervention

Alwaysin low-grade MALT

lymphomain clinical stage E-I 1
(only within clinical trials)

After failure of multiple
eradication attempts

Low patient compliance
Recurrent H.p.-negative ulcers

Endoscopic, open or laparo-
scopic surgical intervention

In low-grade MALT
lymphoma stages E-I 2, E-I1 1,
E-112

Gastric carcinoma

In patients with high gastric cancer
risk only within clinical prevention

In low-grade MALT lymphoma
stages E-l 1if no remission

is achieved by eradication

In high-grade lymphoma stages
E-l 1toE-Il 2

Palliative resection in stages
E-111 + E-1V in select cases

Surgical resection always
indicated

trials

Following partial gastrectomy
for distal cancer or local mucosal
resection in early cancer

first line of treatment for uncomplicated ulcer disease in
H. pylori-positive patients must always be eradication
therapy (Table 1). Simple, well-studied and very effec-
tive regimes are available, and we recommend further
reading, since a detailed description at this point would
go beyond the scope of thisreview [27, 28, 29].

Although elective surgery for recurrent uncomplicated
ulcer disease is becoming increasingly rare, the following
may still be considered valid indications for operative
treatment (Table 1): the failure of multiple attempts to
achieve eradication, low patient compliance with medical
treatments, and recurrent H. pylori-negative ulcers. In
these selected cases, surgery, especially laparoscopic pro-
cedures performed with minimal access, may be a valu-
able alternative [30, 31, 32].

Nevertheless, in this new millenium, surgery for pep-
tic ulcer disease will for the most part deal with its com-
plications. Although eradication therapy has now been
around for 10 years, its expected impact on the incidence
of ulcer complications seen has so far been missed. Prob-
ably this has two reasons:

1. As pointed out earlier, the epidemiology of the infec-
tion. For example, the lifetime risk of an individual
from an industrialized nation to suffer a peptic ulcer
during his lifetime is approximately 10%. Annualy,
2% of the German population present with symptoms
due to peptic ulcer disease [33]. Of these, 1-2% of the
patients will experience a major and life-threatening
complication, such as hemorrhage, perforation, or

gastric outlet obstruction. Mortality from upper gas-
trointestina hemorrhage, even when modern endo-
scopic hemostasis is used with or without surgical in-
tervention, is still 7% and in ulcer perforation near
5% [34, 35].

2. The broad use of NSAIDs within the population has
led to arise of H. pylori-negative ulcer complications
and has a synergistic effect on ulcer development if
H. pylori infection is present [36, 37, 38].

Bleeding is the most common complication of peptic ul-
ceration, and endoscopic hemorrhage control is aways
considered as a first line treatment modality to reach he-
mostasis [39]. Surgical departments throughout Germany
and Europe, including our own, perform endoscopic he-
mostasis on their own that permits the best possible sur-
veillance of the patient and allows for immediate surgical
intervention if re-bleeding occurs [35, 40]. Today, eradica-
tion treatment following endoscopic or operative hemosta-
sis is indicated since several recent studies have proven
that recurrent ulceration bleeding can be prevented by H.
pylori eradication [38, 41]. Long-term follow-up studies
showed that patients who remained H. pylori negative
throughout the follow-up did not experience re-bleeding.
Parallel studies, looking at the second most common ul cer
complication — perforation — have reported ulcers to be H.
pylori associated in 70% of the cases, and when NSAID
users were excluded this number rose to 80% [42, 43]. So
far, no studies have addressed the effect of eradication of
H. pylori on the natural history of peptic ulcer perforation.
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What does this mean for the surgeon, who is most of-
ten the first contact for patients presenting with an ulcer
complication? First, he must always assume that peptic
ulcer is associated with active H. pylori infection until
proven otherwise. Therefore, he must always try to eval-
uate the patient’s H. pylori status, preferably prior to or,
at the latest, after endoscopic or operative intervention
[44]. If the patient is H. pylori negative, the Zollinger-
Ellison-syndrome should be ruled out or the possibility
of a NSAID use induced ulcer should be considered. In
such cases, an elective ulcer-definitive operation in the
uninfected patient who has received reasonable prior
medical therapy may be indicated. In H. pylori-infected
patients, treatment with combined medical therapy is
mandatory following surgical intervention for ulcer com-
plications [45, 46]. One such approach has been recently
reported combining laparoscopic closure of ulcer perfo-
rations using an omental plug followed by immediate H.
pylori eradication [47].

Gastric B-cell lymphoma

Over 92% of the patients with a gastric mucosa-associated
lymphoid tissue (MALT) lymphoma have active H. pylori
infection [48]. These observations inspired Wootherspoon
et a. [49] to eradicate H. pylori in patients suffering from
low-grade B-cell gastric MALT Iymphoma, which led to
complete remission of this malignant disease in most pa-
tients. Recently, a follow-up study of 2 years showed that
a complete remission of low-grade gastric MALT lympho-
ma after the cure of H. pylori infection appears to be sta-
ble, athough most patients do display evidence of mono-
clona B cells during follow-up [50].

How does such recent data affect surgical therapy in
gastric B-cell lymphomas, which comprise 5% of all
gastric malignancies? In general, an official recommen-
dation has been issued by the German Society for Gas-
trointestinal and Metabolic Diseases (DGVS) [51], in
which a course of combined medical treatment should be
given to patients presenting with low-grade malignant
gastric B-cell lymphoma (classification according to
Isaacson and Norton) [52], with the goal of eradicating
H. pylori infection in the early clinical stage E-I 1 (modi-
fied classification of Musshoff according to Fischbach
and Bohm) [53]. However, it is very important that these
patients who undergo eradication should enter an ongo-
ing clinical trial to ensure proper surveillance.

In al other stages of low-grade MALT lymphoma, es-
pecially in clinical stages E-12 to E-112, subtotal or total
gastrectomy should be considered with or without adju-
vant radio- or chemotherapy. All highly malignant
lymphomas from stages E-I1 to E-112 should undergo
subtotal or total gastrectomy, depending on the extent of
the disease with selective N2-lymph-node dissection, if
node involvement is present. The more extensive disease

stages E-11l or E-IV of low-grade or high-grade lympho-
mas that cannot undergo radical resection must be re-
ferred for chemo- and/or radiotherapy. In these cases, re-
section may be indicated for the palliation of symptoms.
It is most important that the H. pylori status of the pa-
tient be determined prior to any form of operative treat-
ment. In our own study assessing the long-term follow-
up of patients who had undergone subtotal gastrectomy
for gastric B-cell lymphoma in stages E-I1 to E-l12, we
found persistent H. pylori infection within the gastric
remnant in 24 of 29 cases, associated in one case with
lymphoma recurrence [54]. We therefore recommend
eradication therapy following subtotal gastrectomy for
gastric lymphoma at all stages to prevent recurrence.

Gastric cancer

The very first report that microbial spiral-like organisms
could be linked to gastric cancer was published in 1906
by the German pathologist Krienitz [55]. Since its redis-
covery in 1983, numerous studies have shown that there
is a sixfold increased risk in patients with H. pylori in-
fection to develop gastric cancer as opposed to non-
infected individuals. Foreman et a. [56] was able to
show that this association was also present within Eu-
rope, and our own study confirmed this relationship for
the Southern German population [57]. The fact that H.
pylori infection may play a role in the multi-factorial
pathogenesis of gastric cancer is a subject of intense re-
search at the moment and will be discussed in depth in a
subsequent review.

So far, H. pylori infection has not yet had a signifi-
cant impact on the established recommendations on sur-
gica treatment of gastric cancer. However, it is impor-
tant for the surgeon to know that research during the up-
coming first decade of the new millenium will generate
clinically relevant data in this area. We now know that
the association of H. pylori infection is primarily limited
to the distal parts of the stomach being body and antrum
of the stomach [57, 58]. Carcinoma of the cardia does
not show a significant association. The incidence of ade-
nocarcinoma of the distal stomach in developed coun-
tries has been steadily declining since the mid-1950s
[58].

As Kikuchi et a. [59] showed, acquirement of the in-
fection at a young age increases the risk of developing
cancer even further, reaching a risk greater than 13 times
the uninfected population. This data suggests that the
earlier the infection in childhood starts, the longer H. py-
lori may exert a carcinogenic effect within the stomach
[60Q]. It means that, in clinical practice, emphasis will be
laid on the early detection of infected individuals at risk
for developing carcinoma. Our group showed that the
expression of H. pylori-associated gastritis in patients
with gastric cancer is higher in the corpus than in the an-
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trum, and that corpus gastritis is more frequently associ-
ated with intestinal metaplasia and atrophy [61]. This
finding prompted us to develop a gastric carcinoma risk
index in patients infected with H. pylori [62, 63]. In view
of the possibility of defining infected populations at risk
for developing gastric cancer, prevention studies have
been initiated in various countries, including Germany
[64].

Relevance of H. pylori infections following surgical
treatment

One question that is particularly relevant to the surgeon
is the fate of H. pylori infection in the gastric remnant
following partia gastrectomy (Billroth-1-, Billroth-11-
procedure) or vagotomy [65, 66, 67, 68, 69]. Many stud-
ies have been reported that show a high prevalence of H.
pylori in patients who have undergone vagotomy for du-
odenal and gastric ulcer disease, which reaches 98% in
studies with long-term follow-up. Peetsalu et al. [70]
showed that the overall ulcer recurrence rates in vago-
tomized patients 14 years after surgery was 18%. All re-
current ulcers were H. pylori associated and were only
seen in those patients with a positive endoscopic Congo-
red test. Such areaction is called rapid acid secretion and
is associated with a partially intact vagus nerve innerva-
tion in the gastric corpus. In patients with correctly per-
formed complete vagotomy and H. pylori infection, no
recurrent ulcer was encountered. These very interesting
findings suggest that proximal selective vagotomy, if
done properly, still shows good long-term results with al-
most no ulcer recurrence, even in the presence of H. py-
lori infection. However, as the study of Peetsalu showed,
the incidence of incomplete vagotomy was very high,
reaching 70% of all patients subjected to the procedure.
Therefore, one must also conclude that postoperative H.
pylori eradication is indicated in each of these patients to
ensure complete ulcer recurrence control in any case.
The situation in the gastric remnant following partial
gastrectomy for carcinoma or ulcer complications is
somewhat different. Resection with B-l reconstruction
shows an incidence of H. pylori infection of approxi-
mately 70%, followed by a significantly lower rate of in-
fection in B-1l anastomosis of 45% [71]. The lower rate
of H. pylori infection found in B-11 stomachs may reflect
the role of bile reflux, which is more common in B-11
than B-I and has been shown to interfere with the coloni-
zation by H. pylori. However, there is evidence that the
synergistic effect of bile reflux and H. pylori infection in
B-Il anastomosis increases epithelial proliferation in the
gastric remnant [68]. As recently reported by Leivonen
et a. [72], this may contribute to the increased risk of
cancer after partial gastrectomy. Although at the moment
Nno common consensus exists concerning the question
whether to eradicate the bacterium following partial re-

section, in our opinion, thisis indicated in al H. pylori-
positive patients who have undergone gastric resection
or vagotomy. We comply with the conclusions of Danesh
et al. [45], who systematically reviewed 36 studies con-
cerning this question.

Evidence that H. pylori infection may influence the
development of mucosal dysplasia following curative en-
doscopic resection of early gastric cancer has been indi-
cated by Uernura et a. [73]. They showed that in pa-
tients who were followed 2 years after local excision, no
recurrence was encountered in patients who had under-
gone adjunct eradication treatment post-resection as op-
posed to patients in whom no eradication therapy was
performed. The group in which H. pylori infection per-
sisted had a recurrence rate of up to 9%. Histological ex-
amination of tissues during follow-up showed that H.
pylori eradication led to a decrease in intestinal metapla-
sia and to a decrease in the incidence of mucosal dyspla-
sia. Such data may have a great impact on the surgery of
early gastric cancer if, in the future, new techniques of
local excision either by endoscopic means, |aparoscopic-
ally, or by atransgastromal endoscopic approach, as sug-
gested by Ohgami [74, 75], undergo further refinements.

Future trends

In recent years, data has been accumulating suggesting
that a particular group of Helicobacter species different
from H. pylori may be involved in the pathogenesis of
liver diseases, such as liver cirrhosis with its typical
complication of hepatic encephalopathy [76], in hepatic
carcinoma [77], in biliary tract disease as in chronic cho-
lecystitis[78], and in cancer of the gall bladder. The spe-
cies that are associated are H. hilis, H. pylorum, and H.
hepaticus, which have been shown to be tolerant to
bile, colonize bile canaliculi and the gall bladder, and
cause hepatitis and cholecystitis. Again, as was the case
15 years ago with the discovery of the close association
of H. pylori infection with peptic ulcer disease, much
skepticism has been raised concerning these observa-
tions. The primary question that must be raised is “do
these Helicobacter species play a causative role or are
they just bystanders colonizing diseased tissues of the
hepatobiliary tract system?’. An intense research effort
will be mounted to answer these questions in the near fu-
ture. At the moment, these new revelations will not af-
fect surgical treatment. However, the surgeon should
carefully follow these developments and from the begin-
ning initiate basic and clinical research programs in this
area.

In conclusion, H. pylori infections and their close as-
sociation with gastroduodenal diseases, which through-
out modern medicine have been classical areas of major
importance in surgery of the alimentary tract, have had a
great impact on surgical decision making. The alimenta-
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ry tract surgeon with his broad training in endoscopy and
minimal invasive techniques must consider H. pylori in
the diagnosis and treatment of upper gastrointestinal dis-
eases. Not only have the indications for surgical proce-
dures changed, but surgeons must increasingly consider

surgery.

eradication therapy as an alternative or as an adjunct to

Acknowledgements This work was supported by grants from the
Chiles Foundation, Portland, Oregon, USA and the Weigand-
Stiftung, Munich, Germany.

References

1. Marshall BJ, Warren JR (1984)
Unidentified curved bacilli in the stom-
ach of patients with gastritis and peptic
ulceration. Lancet 1:1311-1315

2. Bouchet A (1986) Illustrierte
Geschichte der Medizin, 5th edn.
Toellner R, Sourpia J-C (eds) Andreas
and Andreas, Salzburg

3. Holle F, Hart W (1967) Neue Wege der
Chirurgie des Gastroduodenal ul cus.
Med Klein 62:441-450

4. Altdorfer J, Blum AL, Menge H,
Rdsch W (1989) Was mul3 der Chirurg
Uber Campylobacter pylori wissen?
Langenbecks Arch Surg 374:125-128

5. Siewert JR (1998) So ein vertrackter
Helicobacter (editorial). Chirurg
69:233

6. Breuer, T, Maaty HM, Graham DY
(1997) The epidemiology of Helico-
bacter pylori-associated gastroduode-
nal diseases. In: Ernst PB, Michetti P,
Smith PD (eds) The immunaobiology of
Helicobacter pylori: from pathogenesis
to prevention. Lippincott-Raven, Phila-
delphia, pp 1-14

7. The Eurogast Study Group (1993) Epi-
demiology and risk factors for Helico-
bacter pylori infection among 3194
asymptomatic subjectsin 17 popula-
tions. Gut 34:1672-1676

8. Bode G, Rothenbacher D, Brenner H,
Adler G (1998) Helicobacter pylori
and abdominal symptoms: a popula-
tion-based study among preschool chil-
dren in Southern Germany. Pediatrics
101:634-637

9. Dile B, Hep A, Dollna J, Seveikova A,
Novotny J, Stroblova H (1998) Preva-
lence of Helicobacter pylori infection
in the Czech republic — the South
Moraviaregion. Vuitrni Lekarstri
44:132-143

10. US D, Hacelik G (1998) Seropreva-
lence of Helicobacter pylori infection
in an asymptomatik Turkish popula-
tion. JInfect 37:148-150

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Dixon MF, GentaRM, Yardley JH,
Correa P (1996) Classification and
grading of gastritis. The Updated
Sydney System. Am J Surg Pathol
20:1161-1181

Bayerdorffer E, Lehn N, Hatz R,
Mannes GA, Oertel H, Sauerbruch T,
Stolte M (1992) Difference in expres-
sion of Helicobacter pylori gastritisin
antrum and body. Gastroenterol ogy
102:1575-1582

Valle J, Kekki M, Sipponen P, lhamaki
T, SiuradlaM (1996) Long-term course
and conseguences of Helicobacter
pylori gastritis. Results of a 32-year
follow-up study. Scand J Gastroenterol
31:546-550

Hatz R, Brooks WP, Kramling HJ,
Enders G (1992) Stomach immunology
and Helicobacter pylori infection. Curr
Opin Gastroenterol 8:993-1001

Calam J (1995) Helicobacter pylori,
acid and gastrin. Eur J Gastroenterol
Hepatol 7:310-317

Faber K (1927) Chronic gastritis: its
relation to achylia and ulcer. Lancet
2:902-907

Konjetzny GE (1928) Die Entziindung
des Magens. In: Henke F, Lubarsch O
(eds) Handbuch der speziellen pathol o-
gischen Anatomie und Histologie.

Bd. 4/2, Springer, Berlin Heidelberg
New York

Heilmann, KL, Stolte M, Borchard F
(1989) Gastritis-Graduierung und
Klassifikation. Pathologe 10:194-196
Robles-Campos R, Lujan-Mompean
JA, Parrilla-Paricio P, Bermejo-Lopez
J, Liron-Ruiz R, Torralba-Martinez JA,
Morales-Cuenca G, Molina-Martinez
JA (1993) Role of Helicobacter pylori
infection and duodenogastric reflux in
the pathogenesis of alkaline reflux gas-
tritis after gastric operations. Surg
Gynecol Obstet 176:594-598

Faller G, Steininger H, Appelmelk B,
Kirchner T (1998) Evidence of novel
pathogenic pathways for the formation
of antigastric autoantibodies in Helico-
bacter pylori gastritis. J Clin Pathol
51:244-245

Miehlke S, Bayerdorffer E, Lehn N,
Mannes GA, Sommer A, Hchter W,
Weingart J, Bastlein E, Hatz R, Stolte
M (1996) Severity of Helicobacter
pylori gastritis predicts duodenal ulcer
recurrence. Scand J Gastroenterol
31:856-862

22.

23.

24,

25.

26.

27.

28.

29.

30.

Bayerdorffer E, Ritter MM, Hatz R,
Brooks W, Ruckdeschel G, Stolte M
(1994) Healing of protein losing hyper-
trophic gastropathy by eradication of
Helicobacter pylori —is Helicobacter
pylori a pathogenic factor in Méné-
trier’s disease? Gut 35:701-704

NIH Consensus Devel opment Panel
(1994) Helicobacter pylori in peptic
ulcer disease. JAMA 272:65-69
Bayerdorffer E, Miehlke S, Lehn N,
Mannes GA, Hochter W, Weingart J,
Klann H, Sommer A, Heldwein W,
Hatz R, Simon T, Bolle K-H, Béastlein
E, Meining A, Ruckdeschel G, Stolte
M (1996) Cure of gastric ulcer disease
after cure of Helicobacter pylori infec-
tion. German Gastric Ulcer Study. Eur
J Gastroenterol Hepatol 8:343-349
Bayerdorffer E, Miehlke S, Mannes
GA, Sommer A, Héchter W, Weingart
J, Heldwein W, Klann H, Simon T,
Schmid W, Bastlein E, Eimiller A,
Hatz R, Lehn N, Dirschedl P, Stolte M
(1995) Double-blind trial of ameprazol
and amoxicillin to cure Helicobacter
pylori infection in patients with duode-
nal ulcers. Gastroenterology
108:1412-1417

Schwarz K (1910) Uber penetrierende
Magen- und Jejunal geschwiire. Beitr
Klin Chir 67:96

Cutler AF, Havstad S, Ma CK, Blaser
MJ, Perez-Perez Gl, Schubert TT
(1995) Accuracy of invasive and non-
invasive tools to diagnose Helicobacter
pylori infection. Gastroenterology
109:136-141

Montague S, Buckley M, O'Morain C
(1999) Treatment of Helicobacter
pylori. Curr Opin Gastroenterol
15[suppl 1]:S35-541

Graham DY (1997) Can therapy ever
be denied for Helicobacter pylori in-
fection? Gastroenterology 113:113-117
Chung SCS, AKC Li (1997) Helico-
bacter pylori and peptic ulcer surgery.
Br J Surg 84:1489-1490



82

31

32.

33.

34.

35.

36.

37.

38.

39.

Meyer G, Hatz R, Hiittl TP, Schildberg
FW (1995) Technik und Ergebnisse
nach laparoskopischer Vagotomie beim
chronischen Ulcus duodeni. Zentral bl
Chir 120:364-372

Mouiel J, Kathouda N (1999) Posterior
vagotomy and anterior seromyotomy as
elective surgery for duodenal ulcer dis-
ease. Hepato-Gastroenterology
46:1507-1516

Stadelmann O, Malfertheimer P (eds)
(1994) Helicobacter pylori —von der
Grundlage zur Therapie. In: Spektrum
der Helicobacter pylori-assoziierten
Erkrankungen. Thieme, Stuttgart,

pp 39-54

Lau WY, Leung KL, Kwong DH,
Davey IC, Raobertson C, Dawson JIW
(1996) A randomized study comparing
laparoscopic versus open repair of per-
forated peptic ulcer using suture or su-
tureless technique. Ann Surg
224:131-138

Schoenberg MH, Birk D, Beckh K,
Stange EF, Frohneiser E, Adler G,
Berger HG (1995) Endoscopic and sur-
gical therapy of bleeding gastroduode-
nal ulcers. Chirurg 66:326-333
Azlykke C, Lauritsen JM, Hallas J,
Reinholdt S, Krogfelt K, Lauritsen K
(1999) Helicabacter pylori and risk of
ulcer bleeding among users of nons-
teroidal antiinflammatory drugs: a
case-control study. Gastroenterology
116:1305-1309

Chan FKL, Sung JJY, Chung SCS, To
KF, Yung MY, Leung VKS, Lee YT,
Chan CSY, Li EKM, Woo J (1997)
Randomised trial of eradication of
Helicobacter pylori before nonsteroidal
anti-inflammatory drug therapy to pre-
vent peptic ulcers. Lancet 350:975-979
Soll AH (1993) Gastric duodenal and
stress ulcer. In: Sleisenger M, Fordtran
J (eds) Gastrointestinal disease,

5th edn. Saunders, Philadelphia,

pp 580679

Meier R, Wettstein AR (1999) Treat-
ment of acute nonvariceal upper gas-
trointestinal hemorrhage. Digestion
60[suppl 2]:47-52

. Siewert JR, Bumm R, Hdlscher AH,

Dittler JH (1984) Obere gastrointesti-
nale Ulcusblutung — L etalitatssenkung
durch fruhelektive chirurgische Thera-
pie von Risikopatienten. Dtsch Med
Wochenschr 119:447

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

Macri G, Milani A, Surrentl E,
Passalava M T, Salvadori G, Surrenti C
(1998) Eradication of Helicobacter
pylori reduces the rate of duodenal
ulcer rebleeding: along-term follow-up
study. Am J Gastroenterol 93:925-927
Ng EKW, Chung SC, Sung JJ (1995)
High prevalence of Helicobacter pylori
infection in duodenal ulcer perforations
not caused by non-steroidal anti-
inflammatory drugs. Br J Surg
82:360-362

Tokunaga Y, Horak, Ryo J, Kitaoka A,
Tokuka A, Ohsumi K (1998) Density
of Helicobacter pylori infection in pa-
tients with peptic ulcer perforation.
JAm Coll Surg 186:659-663

. Leung WK, Lee YT, Choi CL, Chan

FKL, Ching J, Sung JJY (1998) Diag-
nosis of Helicobacter pylori infection
after gastric surgery for peptic ulcer: is
the rapid-urease-test useful ?
33:586-589

Danesh J, Appleby P, Peto R (1998)
How often does surgery for peptic ul-
ceration eradicate Helicobacter pylori?
Systematic review of 36 studies. BMJ
316:746-747

Donovan AJ, Berne TV, Donovan JA
(1998) Perforated duodenal ulcer. An
aternative therapeutic plan. Arch Surg
133:1166-1171

Pescatore P, Halkic N, Calmes JM,
Blum A, Gillet M (1998) Combined

| aparoscopic-endoscopic method using
an omental plug for therapy of gastro-
duodenal ulcer perforation. Gastroin-
test Endosc 48:411-414
Wootherspoon AG, Hidalgo CO,
Falzon MR (1991) Helicobacter
pylori-associated gastritis and primary
B-cell gastric lymphoma. Lancet
338:1175-1176

Wootherspoon AC, Doglioni C, Diss
TC (1993) Regression of primary low-
grade B-cell gastric lymphoma of mu-
cosa-associated lymphoid tissue after
eradication of Helicobacter pylori.
Lancet 342:575-577

Neubauer A, Thiede C, Morgner A,
Alpen B, Ritter M, Neubauer B,
Waundisch T, Ehninger G, Stolte M,
Bayersdorffer E (1997) Cure of Helico-
bacter pylori infection and duration of
remission of low-grade gastric mucosa-
associated lymphoid tissue lymphoma.
JNatl Cancer Inst 89:1350-1355
Caspary WF, Arnold R, Bayerdorffer
E, Behrens R, Birkner B, Braden B,
Domschke W, Labenz J, Koletzko S,
Malfertheiner P, Menge H, Résch W,
Schepp W, Strauch M, Stolte M (1996)
Diagnostik und Therapie der Helico-
bacter pylori Infektion. Leitlinien der
DGVS, Z Gastroenterol 34:392—

401

Isaacson PG, Norton AJ (1994) Extra-
nodal lymphomas. Churchill,
Livingston, Edinburgh

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Fischbach W, B6hm S (1993) Diag-
nostik primarer Magenlymphome.
Dtsch Med Wochenschr 118:909-912
Hatz R, Haraida S, Adolphs N,
Kréamling H-J, Hiller E, Wiebecke B,
Lohrs U, Schildberg FW (1995) MALT
lymphoma and Helicobacter pylori in-
fection. In: Fischbach W (ed) Gastro-
intestinal lymphoma— new concepts.
Proceedings volume. Wiirzburg
University Press, Wiirzburg

Krienitz W (1906) Uber das Auftreten
von Pirochéten verschiedener Form im
Mageninhalt bei Carcinoma ventriculi.
Dtsch Med Wochenschr 32:872—-882
The Eurogast Study Group (1993) An
international association between Heli-
cobacter pylori infection and gastric
cancer. Lancet 341:1359-1362

Hatz R, Lehn N, Leyh S, Kaps MF,
Bayerdorffer E. Stolte M, Schildberg
FW (1996) Die Prévalenz der Helico-
bacter pylori Infektion beim Mag-
enkarzinom. Chirurg 67:403-408
Blaser MJ (1993) Helicobacter pylori
infection and adenocarcinoma of the
distal stomach. Eur J Gastroenterol
Hepatol 1:99-102

Kikuchi S, Wada O, Nakajima T, Nishi
T, Kobayashi O, Konishi T, Inaba Y
(1995) Serum ani-Helicobacter pylori
antibody and gastric carcinoma among
young adults. Cancer 75:2789-2793
Kokkola A, Valle J, Haapiainen R,
Sipponen P, Kivilaakso E, Puolakkainen
P (1996) Helicobacter pylori infection
in young patients with gastric carcino-
ma. Scand J Gastroenterol 31:643-647
Miehlke S, Hackelsberger A, Meining
A, Hatz R, Lehn N, Malfertheimer P,
Stolte M, Bayerdorffer E (1998) Severe
expression of corpus gastritisis
characteristic in gastric cancer patients
infected with Helicobacter pylori.

Br J Cancer 78:263—-266

Meining A, Bayerdorffer E, Miller P,
Miehlke S, Lehn N, Holzel D, Hatz R,
Stolte M (1998) Gastric carcinomarisk
index in patients infected with Helico-
bacter pylori. Virchows Arch
432:311-314

Rieder G, Hofmann JA, Hatz R, Stolte
M, Schildberg FW, Enders GA (2000)
Possible role of inducible nitric oxide
synthase in Helicobacter pylori-associ-
ated gastritis and gastric carcinoma.
Gastroenterology (in press)
Bayerdorffer E, Miehlke S, Labenz J,
Stolte M, Malfertheimer P (1999) Pr&
vention des Magenkarzinoms. Ist eine
Eradikation von Helicobacter pylori
mdglich und sinnvoll? Dtsch Arztebl
96:B1425-B1427



83

65.

66.

67.

68.

69.

Lee YT, Sung JJY, Choi CL, Chan
FKL, Ng EKW, Ching JYL, Leung
WK, Chung SCS (1998) Ulcer recur-
rence after gastric surgery: is Helico-
bacter pylori the culprit? Am J Gastro-
enterol 936:928-931

Leivonen M, Nordling S, Haglund C
(1998) The course of Helicobacter
pylori infection after partial gastrecto-
my for peptic ulcer disease. Hepato-
gastroenterology 45:587-591
Nagahata Y, KawakitaN, Azumi Y,
NumataN, Yano M, Saitoh Y (1996)
Etiological invelvement of Helicobac-
ter pylori in “reflux” gastritis after
gastrectomy. Am J Gastroenterol
91:2130-2134

Safatle-Ribeiro AV, Ribeiro U Jr,
Clarke MR, Sakai P, Ishioka S, Garrido
AB, Gama-Rodrigues J, Safatle NF,
Reynolds JC (1999) Relationship be-
tween persistence of Heliobacter pylori
and dysplasia, intestinal metaplasia,
atrophy, inflammation and cell prolifer-
ation following partial gastrectomy.
Dig Dis Sci 44:243-252

Yamamoto S, Yamasaki Y, Kuwata K,
Yamasaki H, Nishida Y, Kobayashi Y
(1998) Role of Helicobacter pylori in
residual gastritis after distal partial
gastrectomy. World J Surg 22:28-34

70.

71.

72.

73.

74.

Peetsalu M, Maaroos HI, Peetsalu A
(1998) Compl eteness of vagotomy,
Helicobacter pylori colonization and
recurrent ulcer 9 and 14 years after
operation in duodenal ulcer patients.
Eur J Gastroenterol Hepatol
10:305-311

Tomtitchong P, Onda M, Matsukura N,
Tokunaga A, Kato, Matsuhisa T,
Yamada N, Hayashi A (1998) Helico-
bacter pylori infection in the reemnant
stomach after gastrectomy: with
special reference to the difference be-
tween Billroth-I and -1 anastomoses.
J Clin Gastroenterol 27[suppl 1]:S154—
S158

Leivonen M, Nordling S, Haglund C
(1997) Does Helicobacter pylori in the
gastric stump increase the cancer risk
after certain reconstruction types? An-
ticancer Res 17:3893-3896

UomuraN, Mukai T, Okamoto S,
Yamaguchi S, MshibaH, TaniyamaK,
Sasaki N, HarumaK, Sumii K,
Kajiyama G (1997) Effect of Helico-
bacter pylori eradication on sub-
sequent development of cancer after
endoscopic resection of early gastric
cancer. Cancer Epidemiol Biomarkers
Prev 6:639-642

Ohgami M, Otani Y, Kumai K, Kubota
T, Kim YI, KitajimaM (1999) Curative
laparoscopic surgery for early gastric
cancer: five years experience. World

J Surg 23:187-192

75.

76.

77.

78.

Ohta J, Kodma l, Yamasaki K, lauchi
Y'Y, Takeda J, Shirouzu K (1997)
Efficacy of transgastrostomal endo-
scopic surgery (TGES) for early gastric
cancer. Int Surg 82:382-385

Zullo A, Rinadi V, Folino S, DianaF,
Attili A (1998) Helicobacter pylori
urease inhibition and ammonialevels
in cirrhotic patients. Am J Gastro-
enterol 93:851-852

Ward M, Fox JG, Aver MR, Haines
DC, George CV, Collins MJ Jr,
Gorelick PL, Nagashima K, Gonda
MA, Gilden RV (1994) Chronic active
hepatitis and associated liver tumorsin
mice caused by a persistent bacterial
infection with anovel Helicobacter
species. JNatl Cancer Inst
86:1222-1227

Fox JG, Dewhirst FE, Shen Z, Feng Y,
Taylor NS, Paster BJ, Ericson RL, Lau
CN, Correa PS (1998) Hepatic Heli-
cobacter speciesidentified in bile and
gallbladder tissue from Chileans with
chronic cholecystitis. Gastroenterol ogy
114:755-763



