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ABSTRACT – Background and Objectives – Considering the high prevalence of stomach cancer in the northern region of
Brazil and the recognized relationship between chronic gastric inflammation caused by Helicobacter pylori, and its
carcinogenic potential, the objective we had with this study was to investigate the presence of the microorganism in macro
and microscopic presentations of neoplasm in different regions of the stomach, and in non-malignant lesions concomitant
to the adenocarcinoma in patients originating from the metropolitan area of Belém (State of Pará, Brazil). Methods -
Examinations were made on 172 patients divided into two groups: group I, formed by 75 patients with gastric carcinoma,
and group II, formed by 97 patients with mild enanthematic gastritis, considered control group. The diagnosis was
obtained during endoscopic examination and the respective biopsy. Gastric neoplasms were classified macroscopically in
accordance with Borrmann's classification, and microscopically in accordance with Laurén's classification. In group I, 54
patients were male and 21 female while in group II, 22 patients were male and 75 female. The average age in group I was
61.2 years (range 27 to 86 years), while in group II it was 37.5 years (range 16 to 69 years). Thin sections were prepared
and stained using the hematoxylin-eosin method. In the Helicobacter pylori research, the modified Gram stain was utilized.
Statistical analysis was done by utilizing the chi-squared (χ 2) test, Mann-Whitney test (U), and Fisher's exact test. Results
- The results showed the detection of Helicobacter pylori were significantly greater in patients with mild enanthematic
gastritis than in patients with gastric carcinoma. The presence of Helicobacter pylori in patients with gastric carcinoma
and mild enanthematic gastritis was significantly greater in the antral region than in other gastric regions. Helicobacter
pylori detection in patients with gastric carcinoma did not present a significant difference in relation to the macroscopic
aspect of the tumor either intestinal or diffuse histological types. Conclusions - These data suggest the presence of the
bacteria is predominant in the antral region and it does not show relation with the macroscopic types or histological
intestinal or diffuse types of gastric carcinoma.

HEADINGS – Helicobacter pylori. Helicobacter infections. Stomach neoplasms, etiology. Adenocarcinoma. Gastritis, atrophic.
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INTRODUCTION

Stomach cancer is considered to be the second most frequent
type of cancer and the second largest cause of death from cancer
worldwide(5, 21, 32, 41).

In Brazil, stomach cancer is the most frequent neoplasm of the
digestive system, occupying first place in the scale of occurrence
among males and fourth place among females(3, 8).

The State of Pará (PA) presents the greatest incidence of stomach
cancer in Brazil(8,26). In the metropolitan area of Belém, capital of the
State, malignant neoplasms are the main cause of death, and stomach
cancer represents the second largest cause of death from malignant
disease among females and the first among males(26).

Among the environmental factors that could favor the increase in
incidence of this disease are the consumption of salty(13), smoked,
poorly preserved(26) or burned foods, diets rich in nitrous compounds,
tobacco abuse and the infection of the gastric mucosa by Helicobacter
pylori (H.pylori)(29).

H.pylori, considered to be a type I risk factor for carcinogenesis,
is cited as the main cause of chronic antral gastritis, with a relationship
having been proposed with gastric carcinogenesis, as an environmental
co-factor(4, 30). The microorganism is capable of inducing inflammatory
responses in gastric tissue, in practically all human hosts, giving rise
to a risk of development of multifocal gastritis, intestinal metaplasia
and adenocarcinoma in the gastric corpus and antrum(23, 31, 42).

Considering the high prevalence of stomach cancer in the northern
region of Brazil and the recognized carcinogenic potential for inflammation
of the mucosa that H.pylori has, the objective we had with this study
was to investigate the presence of the microorganism in macro and
microscopic presentations of neoplasm in different regions of the stomach,
and in non-malignant lesions concomitant to the adenocarcinoma in
patients originating from the metropolitan area of Belém.

PATIENTS

In the period between March 1996 and November 1997, 172
patients were examined, divided into two groups: group I, formed by
75 patients with gastric adenocarcinoma diagnosed by upper digestive
tract endoscopy and confirmed by means of histopathological study;
and group II, considered as control group, composed of 97 patients
whose endoscopic examination demonstrated only mild enanthematic
gastritis, according to Sidney's classification(11). All the patients
examined were from the metropolitan region of Belém. During the
stages of performing the study, the following were considered to be
criteria for exclusion: loss of the biopsy material collected, loss of the
patient from the endoscopy services when needed to repeat the
examinations, and the presence of other affections of the upper digestive
tract diagnosed during endoscopic examination.

The presence of H.pylori in biopsies was studied initially in
relation to the overall sample from the patients, and afterwards, in
relation to samples matched by sex and age for 84 patients divided
into 42 pairs.

The inclusion criterion for patients to be placed in group I was the
presence of gastric carcinoma according to BORRMANN'S macroscopic
classification(7) with its respective subtypes BI, BII, BIII and BIV, and
LAURÉN'S microscopic classification(24) with its respective intestinal
and diffuse subtypes. For group II, the inclusion criterion was
considered to be the presence of mild enanthematic gastritis, according
to Sidney's classification for macro and microscopic aspects.

In group I (adenocarcinoma) 54 patients (72%) were male and 21
female (28%). In group II (gastritis), the distribution was 22 male
patients (22.7%) to 75 female (77.3%).

Considering the two groups together, the average age was 47.84
(16 to 86 years) and the median age was 46.50 (16 to 86 years). In
group I, the average age was 61.21 (27 to 86 years) and the median age
was 65 years. In group II, the average age was 37.51 (16 to 69 years)
and the median 34 years.

METHOD

While performing the endoscopic examination, fragments of the
gastric mucosa were obtained via biopsy. For the patients in group I,
six to eight biopsy fragments were removed from the lesion suspected
of having neoplasm, for the histopathological examination. Two
fragments of the mucosa of the antrum, about 2 cm from the pylorus,
and one fragment from the gastric corpus, were removed for researching
H.pylori and studying the histopathology. The same procedure was
performed for researching H.pylori in the patients of group II.

The material collected from the two groups was placed in flasks
with formol buffered at 10%, for fixing, and was then processed for
histological examination and set into paraffin blocks. The sample
sections were made at a thickness of 5 µ using a microtome, prepared
on slides and stained using the hematoxylin-eosin method (HE) for
histopathological examination under the optical microscope. For the
investigation of H.pylori, the modified Gram method was utilized
(lugol solution at 1% with gentian violet solution at 2.5%).

The statistical analysis was performed using the chi-squared (χ2),
Cochran (G), Mann Whitney (U) and Fisher exact tests. In all the tests,
the level for the rejection of the null hypothesis was set at 0.05% (signi-
ficance level of 95%), in accordance with the current standards in biological
studies, with the significant values being signaled with an asterisk (*).

RESULTS

Among the 54 patients in group I (carcinoma), H.pylori was
identified in 39 (52.0%). There was no statistically significant
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difference in the values found among these patients in comparison
with patients without the presence of the microorganism (P = 0.82).
From the matching of the cases in relation to age and sex, the results
exhibited a statistically significant difference (P = 0.00618) (Table 1).

Among the patients in group II (gastritis), H.pylori was identified
in 72 of them (74.2%), whereas in the other 25 (25.7%) the
microorganism was not encountered in the gastric biopsies. A
statistically significant difference was demonstrated among the values
found (P = 0.0042), and from the matching of the cases in relation to
age and sex, the results also exhibited a statistically significant
difference (P = 0.00618) (Table 1).

With regard to the localization of the carcinoma in the stomach, it
was observed that 39 patients presented an antral lesion (52.0%), 23
with a corporal lesion (30.6%), 11 with antral and corporal lesions
(14.6%), one with antral, corporal and fundic lesions (1.3%) and
another with only a fundic lesion (1.3%).

In the patients of group I (carcinoma) and group II (gastritis), the
presence of H.pylori, independent of the localization of the gastric
lesion, was significantly predominant in the antral region (53.9% and
75.0%, respectively) (P <0.01). When the affection extended to more
than one gastric region, for the group I (carcinoma) patients, H.pylori
occurred most frequently in the corpus-fundus region (35.9%), and
for the group II (gastritis) patients, the microorganism was
predominantly in the antrum-corpus region (23.6%) (Table 2).

Analyzing the presence or absence of H.pylori in relation to the
different macroscopic types of gastric carcinoma, according to
BORRMANN'S classification, for the group I patients, it was observed
that H.pylori was present in 39 of the patients (52.0%), whereas in
36 (48.0%) the microorganism was not identified. There was no
statistically significant difference between the whole number of
patients and among the different types of lesion in BORRMANN'S
classification with regard to the presence or absence of H.pylori in
gastric biopsies (P = 0.54).

Among the 75 patients in group I, the gastric adenocarcinoma
was of intestinal type in 44 (58.6%) patients and diffuse type in 31
(41.3%), according to LAURÉN'S classification. There was presence
of H.pylori in the gastric biopsies of the intestinal-type gastric
carcinoma of 21 patients (48.8%). In the gastric biopsies of patients
with diffuse-type gastric carcinoma, there was identification of the
microorganism in 18 (58%), a result that did not present a significant
difference. When the patients of both subgroups were evaluated,
matched according to age and sex, again no significant difference was
observed (P >0.05).

Histopathological alterations of the gastric mucosa concomitant
with the neoplasm were found in all the patients in group I. Thus,
chronic gastritis was present in 37 of the patients, chronic gastritis
and intestinal metaplasia in 36, chronic gastritis and atrophy of the
gastric mucosa in one, and chronic gastritis, intestinal metaplasia and

TABLE 1 – Presence or absence of Helicobacter pylori in the patients of group I (carcinoma) and group II (gastritis), matched by age and sex

Group Helicobacter pylori Helicobacter pylori Total
present absent

n % n % n %
Carcinoma 21 55.3 17 44.7 38 100
Gastritis 39 84.8* 7 15.2 46 100
Total 60 100 24 100 84 100

n = number of patients            P = 0.00618*          * = Significant

TABLE 2 – Presence of Helicobacter pylori in the patients of group I (carcinoma) and group II (gastritis), according to the localization of the
gastric lesion

Localization Gastritis Carcinoma Total

n % n % n %
Antrum 54 75* 21 53.9 75 100
Antrum + Corpus 17 23.6 4 10.3 21 100
Corpus + fundus 1 1.4 14 35.9 15 100
Total 72 100 39 100 111 100

n = number of patients               * = significant  (P = 0.000002)
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atrophy of the gastric mucosa in another patient (Table 3). When the
presence of the different non-malignant lesions of the gastric mucosa
found among the patients of group I was related to the intestinal and
diffuse types of gastric carcinoma, there was no statistically significant
difference (P = 0.24).

Of the 37 patients of group I with associated gastritis, the
presence of H.pylori in the gastric biopsies was observed in 22 patients
(59.4%). When the gastric lesions encountered were chronic gastritis
and intestinal metaplasia, the presence of the microorganism was
observed in 15 of the 37 patients (42.8%). In one patient (1.3%), in
whom the non-malignant lesions encountered were chronic gastritis
and atrophy of the gastric mucosa, the presence of H.pylori was
demonstrated in the gastric biopsy, with the same occurring with
another patient (1.3%) of the same group with chronic gastritis,
intestinal metaplasia and atrophy of the gastric mucosa. The values
obtained did not show a statistically significant difference (P = 0.47)
(Table 3).

DISCUSSION

In Latin America, Brazil is highlighted by its annual indices of
gastric carcinoma incidence, which exceed 45 cases per 100,000
inhabitants(2, 30). The present study was performed in the city of
Belém, capital of the State of Pará, which leads the statistics of gastric
adenocarcinoma incidence in Brazil(2, 26).

The intestinal type of gastric carcinoma has been found established
as the most frequent type in areas with elevated indices of infection
by H.pylori and in less favored populations(12, 19, 27, 28, 38, 39). Although
the city of Belém has these characteristics, no prevalence of the
intestinal type of gastric carcinoma was brought into evidence in this
study, in relation to the diffuse type, just as there was an absence of
significant difference in the distribution of patients when
BORRMANN'S macroscopic classification and LAURÉN'S micros-
copic classification for gastric carcinoma were compared.

In our sample, we observed a predominance of H.pylori among
the patients with a median age of less than 46 years. As these patients
were younger, the chronic inflammation was generally not accompanied
by atrophy (antral form), and the normal acid secretion provided a
microenvironment suitable for the development of H.pylori, contrary
to atrophy conditions, in which the secretion of hydrochloric acid
decreases, and conditions become rather unsuitable for H.pylori(6, 10,

18, 25).
In the present study, there was a significant predominance of

neoplastic lesions in the antral region, in relation to the gastric corpus
and fundus regions. However, when we compared the detection of
H.pylori in the diverse gastric localizations for adenocarcinoma, no
significant difference was obtained, even when the samples compared
were matched by age and sex, despite the antral lesions being more
frequent than proximal lesions.

Our data is sustained by the model proposed by CORREA(15), in
which the non-neoplastic lesions represented by chronic gastritis,
intestinal metaplasia and atrophy of the gastric mucosa, either in
association or in isolation, in patients with gastric adenocarcinoma,
can represent part of the model proposed for human gastric
carcinogenesis.

A study made by CAHILL et al.(9) suggested that the infection by
H.pylori was not capable of modifying the gastric epithelial cell
proliferation in patients with pre-malignant lesions or even with gastric
adenocarcinoma, signaling that, although H.pylori performs a role in
gastric carcinogenesis, the microorganism apparently does not exercise
an influence in the locally advanced stages of the disease. This fact
aids the comprehension, in the present study, of the finding of low
detection of H.pylori in biopsies of patients with gastric adenocar-
cinoma that consisted, in its majority, of macroscopically advanced
lesions (Borrmann III). On the other hand, it was seen, in concordance
with the recognition of the inflammation of the gastric mucosa caused
by H.pylori, that its presence in gastric biopsies of patients with
enanthematic gastritis was significantly greater than for patients with

TABLE 3 – Presence or absence of Helicobacter pylori in non-malignant lesions of the gastric mucosa in patients of group I (carcinoma)

Gastric lesions Helicobacter pylori Helicobacter pylori Total
present  absent

n % n % n %
A 22 59.4 15 40.5 37 100
A + B 15 42.8 21 57.1 36 100
A + C 01 100 00 - 01 100
A + B + C 01 100 00 - 01 100
Total 39 52 NS 36 48 NS 75 100

A = chronic gastritis;  B = intestinal metaplasia;  C = atrophy of the mucosa
n = number of patients    P = 0.47(NS)      NS = not significant
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gastric adenocarcinoma, including when the samples were analyzed
matched by sex and age.

Atrophy of the stomach mucosa is characterized by the
accentuated reduction in the epithelial thickness, while adenocarcinoma
represents excessive replication and anarchy of this epithelium(16, 17,

35, 40). In the present study, chronic gastritis was found in the gastric
biopsies of all the patients with gastric adenocarcinoma, raising the
possibility of a precursory condition in the genesis of this type of
neoplasia.

We must emphasize that in our sample, different from what was
expected, the presence of H.pylori in the gastric biopsies of patients
with intestinal-type gastric adenocarcinoma did not present a
statistically significant difference when compared with patients with
the diffuse type, including when these were matched by age and sex,
considering the assertion that H.pylori is related to the genesis of
intestinal-type gastric adenocarcinoma. On possible explanation for
this fact is that the patients in this study who were suffering from
diffuse-type gastric adenocarcinoma may have contracted the H.pylori
infection in connection with their socioeconomic conditions and their
region of origin (State of Pará), which has the highest rates of infection
by this microorganism in Brazil(1, 2). We emphasize, however, that the
possibility cannot be excluded that biological factors particular to the
neoplasm or related to the oncogenesis may have influenced such
findings.

Patients with gastritis caused by H.pylori and intestinal metaplasia
show an increase in epithelial cell proliferation when compared to
normal mucosa(9, 34, 35). On the other hand, the diffuse type of gastric
adenocarcinoma appears not to be related to gastritis and intestinal
metaplasia(35). Despite these observations, in the present study no
significant differences were seen between the number of patients
with gastritis, intestinal metaplasia and atrophy of the gastric mucosa,
and the presence of intestinal or diffuse-type adenocarcinoma. It is
possible that other participatory factors in the genesis of diffuse-
type gastric adenocarcinoma may have influenced these results, and
that the alterations in the gastric mucosa observed in these cases were
consequent to determinants of a genetic nature.

It must be stressed, nevertheless, that despite all the patients in
the study with gastric adenocarcinoma exhibiting chronic gastritis,
the results obtained showed that only 2.6% of the patients presented
gastric adenocarcinoma associated with atrophy of the gastric mucosa,
whereas intestinal metaplasia was present in approximately 48% of
these patients. The non-malignant alterations in the gastric mucosa
(chronic gastritis, intestinal metaplasia and atrophy of the gastric
mucosa) found in the patients were not significantly different in
relation to the intestinal and diffuse types of gastric adenocarcinoma.

It is considered that intestinal metaplasia normally results from
the gastric inflammation induced by chronic infection by H.pylori (14,

18, 33, 36). ENDO et al.(18) observed that atrophic chronic gastritis and

intestinal metaplasia are more frequent in the mucosa adjacent to
intestinal-type adenocarcinoma. Nevertheless, in the data of the present
study, no significant difference was encountered between the presence
of H.pylori in the stomachs of patients with intestinal or diffuse-
type gastric adenocarcinoma.

Clinical studies have shown greater detection rates for H.pylori in
tissue from areas adjacent to gastric adenocarcinoma that is sectioned
or undergoes biopsy of its lesions, than among patients without
adenocarcinoma(10, 20, 22, 37). In the present study, the number of patients
with gastric adenocarcinoma in whom the presence of H.pylori was
observed in the areas of chronic gastritis was not significantly different
from the number of patients with gastric neoplasm in which H.pylori
was not identified. In the same way, there was no significant difference
in the detection of H.pylori in gastric biopsies between the different
macroscopic forms of gastric adenocarcinoma of BORRMANN'S
classification. In addition to this, the detection of H.pylori was similar
in both the patients with gastric adenocarcinoma and those with
superficial inflammation of the mucosa.

ENDO et al.(18) reported that the prevalence of H.pylori in non-
malignant tissue adjacent to intestinal-type carcinoma was not
significantly different from the malignant tissue adjacent to the diffuse
type. This was corroborated in the present study, in which the presence
of H.pylori in gastric biopsies of patients with gastric adenocarcinoma,
even when matched by age and sex, did not demonstrate a significant
difference between the intestinal and diffuse types.

The frequency of atrophic chronic gastritis encountered in this
work was not different between the intestinal and diffuse types of
adenocarcinoma. This result suggests that the finding of H.pylori in
non-malignant tissue adjacent to carcinoma is associated with atrophic
chronic gastritis and not with the intestinal or diffuse histopathological
pattern.

Given the interdependence of etiological factors in the process of
gastric carcinogenesis, it is possible that the control of the infection
by H.pylori may diminish the aggression of at least one of the
carcinogenic factors. Thus, the recognition of gastric infection by
H.pylori has ushered in a new era in the elucidation of the pathogenesis
of gastric carcinoma. There is, however, a need for additional
clarifications to define the populations at risk of gastric carcinoma
and furnish strategies for selection and eradication of infection by
H.pylori.

CONCLUSIONS

The analysis of the results from the detection of H.pylori in
gastric biopsies of patients with gastric adenocarcinoma and patients
with mild enanthematic gastritis has permitted the conclusion that
the detection of H.pylori was significantly greater in patients who
presented inflammation of the gastric mucosa. There was not,
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however, any statistical difference with regard to the presence or
absence of the microorganism in the distinct types of carcinoma of
the stomach, according to the classifications utilized. In relation to
the localization of the microorganism in the diverse regions of the
stomach in the two groups, it was detected preferentially in the antrum,

Pereira LPLB, Waisberg J, André EA, Zanoto A, Mendes Jr JP, Soares HP.  Detection of Helicobacter pylori in gastric cancer

attaining a level of statistical significance in relation to the corpus and
fundus (P <0.01). The identification of H.pylori in patients with
concomitant adenocarcinoma and chronic gastritis was greater than in
patients with gastric adenocarcinoma with intestinal metaplasia,
although this did not attain a statistically significant difference.

Pereira LPLB, Waisberg J, André EA, Zanoto A, Mendes Jr JP, Soares HP. Detecção do Helicobacter pylori no câncer gástrico. Arq
Gastroenterol 2001;38(4):240-246.

RESUMO – Racional e Objetivos – Considerando a elevada prevalência de câncer gástrico na região norte do Brasil e a conhecida relação
entre a inflamação por gastrite crônica causada pelo Helicobacter pylori e seu potencial carcinogênico, os objetivos deste estudo foram
detectar a presença do microorganismo nas apresentações macro e microscópicas da neoplasia nas diferentes regiões do estômago, e nas
lesões não-malignas concomitantes ao adenocarcinoma, em doentes oriundos da área metropolitana de Belém (Estado do Pará, Brasil).
Método - Foram examinados 172 doentes divididos em dois grupos: grupo I, constituído por 75 enfermos com carcinoma gástrico e grupo
II composto por 97 doentes com gastrite enantemática leve, considerado grupo controle. Os diagnósticos foram obtidos por meio de exame
endoscópico e respectiva biopsia. As neoplasias gástricas foram classificadas macroscopicamente de acordo com a classificação de
Borrmann e microscopicamente de acordo com a classificação de Laurén. No grupo I, 54 doentes eram do sexo masculino e 21 do sexo
feminino. No grupo II, 22 enfermos eram masculinos e 75 femininos. A média de idade no grupo I foi de 61,2 anos (27 a 86 anos) e a do
grupo II foi de 37,5 anos (16 a 69 anos). As lâminas foram preparadas e coradas pelo método da hematoxilina e eosina, utilizando-se o
método de Gram modificado na pesquisa do H.pylori. A análise estatística foi realizada com os testes do χ  2, teste de Mann Whitney e teste
exato de Fisher. Resultados - A detecção do H.pylori foi significativamente maior nos doentes com gastrite enantemática leve do que nos
enfermos com adenocarcinoma gástrico. A presença do H.pylori nos doentes com adenocarcinoma gástrico e nos enfermos com gastrite
enantemática leve foi significativamente maior na região antral do que nas demais localizações gástricas. A presença do H.pylori nos
doentes com adenocarcinoma gástrico não apresentou diferença significativa em relação aos tipos macroscópicos ou com os tipos
microscópicos intestinal ou difuso do tumor. Conclusões - Estes dados sugerem que a presenças do H.pylori em doentes com adenocarcinoma
gástrico é predominante no antro e não apresenta relação com os subtipos macroscópicos ou histológicos do carcinoma gástrico.

DESCRITORES – Helicobacter pylori. Neoplasias gástricas. Gastrite atrófica. Adenocarcinoma. Neoplasias, etiologia.
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