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ABSTRACT

Background: The etiology of oral ulceration
is multicausal with numerous predisposing
factors. Studies by various authors cite Heli-
cobacter pylori infection as a possible cause
of certain oral ulcerations. Objective: The aim
of the study is to prove the presence of Helico-
bacter pylori in the oral cavity of patients with
oral ulcerations, as well as to examine the rela-
tionship between the presence of Helicobacter
pyloriin the oral cavity and the development of
oral ulcerations. Methods: The study included
regular patients at the Department and Clinic
of Oral Medicine and Periodontology, Faculty
of Dental Medicine, University of Sarajevo, suf-
fering from oral ulcerations, as well as healthy
patients without oral diseases. The diagnosis of
oral ulceration is based on a thorough history,
clinical examination, and exclusion of other oral
diseases. All patients were taken anamnestic
data on the existence of digestive system dis-
eases, and by reviewing medical documenta-
fion, a previously diagnosed digestive system
disease by a gastroenterologist was recorded.
A cytological smear was taken in all 80 cases,
in patients with ulcerative lesions a smear was
taken from the lesion and in healthy subjects
from the mucous membrane of the palate,
cheek and tongue. Highly sensitive and specific
polymerase chain reaction (PCR) was used to
determine the presence of Helicobacter pylori
in the oral cavity and oral lesions. Results: The

results of our study showed that there is no
statistically significant difference between the
presence of Helicobacter pyloriin the oral cavity
of patients with oral ulcerations and subjects
with healthy mucosa. Conclusion: Helicobacter
pyloriis not a risk factor for the development of
oral ulcerations and can be found on the oral
mucosa as a transient pathogen.

Keywords: oral mucosa, ulcerations, Helico-
bacter pylori, Real-time PCR.

Oral ulceration (ulcer, canker sore) is a
deep defect of the mucosa that results from
pathological processes occurring in the
dermis. The ulceration is described by its
shape, size, depth, base, edge, consistency,
surroundings, and sensitivity. The base of
theulcerationislocatedin connective tissue
and muscle and heals with a scar.

Ulcerative diseases of the oral mucosa
have a very similar clinical picture and
therefore a detailed history and clinical ex-
amination are of greatimportance for their
diagnosis. The etiology of oral ulceration is
multicausal with numerous predisposing
factors (Figure 1).

Theclassification of ulcerations, with re-
gardtotheetiological factor thatled totheir
occurrence, includes: oral mucosal ulcer-
ations caused by injury, oral mucosal ulcer-
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Figure 1. Recurrent aphthous ulcerations localized on the alveolar
mucosa

ationsin hereditary diseases, oral mucosal ulcerations
caused by malignant change, oral mucosal ulcerations
caused by immune and autoimmune diseases, and
oral mucosal ulcerations caused by infection. In the
last 15-20 years, much attention has been paid to the
so-called extragastric or extraintestinal manifesta-
tions of H. pyloribacterialinfection, which vary from
iron-deficiency anemiaand chronicurticariato severe
neurological, immune, and rheumatic conditions (1).

Studies conducted by various authors indicates
infection with Helicobacter pylori as a possible cause
of certain oral ulcerations. Although there is a large
number of studies on this topic, the results are mixed.
Some studies confirm the link between the presence
of Helicobacter pyloriand the development of oral ul-
cers, while others deny it. Helicobacter pylori hasbeen
detected in dental plaque, saliva, (2, 3) the subgingival
region (4) and oral ulcerations (5).

The exact mode of transmission of H. pylori is un-
known, but itis thought to be most common through
the oral route. The oral cavity is also thought to be a
source of reinfection and eradication of H. pyloriinthe
oral cavity is much more difficult than in the gastro-
intestinaltract (6). As aconsequence, microorganisms
may persist in the oral cavity after successful eradi-
cation from the stomach (7). It is of great importance
to determine the presence of bacteria in oral lesions,
which can further explain its pathogenicity in the
oral cavity.

Recentresearch suggests that Helicobacter pyloriis
a possible cause of oral ulcerations. Given their high
incidence and multifactorial etiology, as well as the
fact that treatment of oral ulcerations is still symp-
tomatic, testing for the presence of this bacterium on
the oral mucosa is warranted.

Oralulcerationsin patients represent a major prob-
lem for their daily lives because they make speech and
chewing functions difficult, they are painful, and
thereis anincreasing number of patients at the Clinic
and Department of Oral Medicine and Periodontology
of the Faculty of Dental Medicine with Clinics in Sa-
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rajevo, who are seeking answers regarding effective
therapeutic modalities.

Highly sensitive and specific polymerase chain reac-
tion (PCR) was used to determine the presence of Heli-
cobacter pyloriin the oral cavity and oral lesions. PCR
isamethod based onthe detection and multiplication
(amplification) of one or more nucleic acid sequences
that are specific for a family, genus, species, strain or
type of bacteria, virus, or parasite (8).

2.0OBJECTIVE

The aim of the study was to prove the presence of
Helicobacter pyloriin the oral cavity in patients with
oralulcerations, as well as to examine the correlation
between the presence of Helicobacter pyloriin the oral
cavity and the development of oral ulcerations.

3.MATERIAL AND METHODS

The studyincluded patients atthe Departmentand
Clinic of Oral Medicine and Periodontology of the Uni-
versity of Sarajevo - Faculty of Dentistry with Clinics,
suffering from oral ulcerations, as well as healthy
subjects without oral diseases.

The sample consisted of 80 subjects of both gen-
der, divided into two groups: Experimental group:
patients suffering from oral ulcerations, and Control
group: healthy subjects, who do not suffer from oral
ulcerations.

Theinclusion criteria of subjectsin the study were:
patients aged 18 to 65 years; oral ulcerations present
during the first clinical examination in the experi-
mental group; patients who have a disease from the
group of gastrointestinal diseases, but with a veri-
fied finding from a gastroenterologist specialist The
exclusion criteria from the study were: presence of a
systemic disease (infectious and chronic); presence of
other oral diseases; use of medication or drug abuse;
hormonalimbalance of the body.

The diagnosis of oral ulceration is based on a thor-
ough history, clinical examination, and exclusion of
other oral diseases. For the research, a working card
(attached) was created, which contains anamnestic
data and data from the clinical examination. All sub-
jects were taken anamnestic data on the existence of
digestive system diseases, and by reviewing medical
documentation, a previously diagnosed digestive
system disease by a gastroenterologist was recorded.

Cytological smears were taken from all 80 subjects.
In subjects with ulcerative lesions, a smear was taken
from the lesion, and in healthy subjects, from the
mucous membrane of the palate, cheek, and tongue.
Swabs were taken with a cytological brush (Shanghai
Kinmed Import, China), which immediately after tak-
ing the cytological swab was immersed in an Eppen-
dorf tube filled with 1.5 ml of physiological solution
(sodium chloride HZTM 9 mg/ml(0.9%). Until the time
of transport to the Institute for Biomedical Diagnos-
tics and Testing ,Nalaz“ the samples were storedin a
freezer at a temperature of -22 °C.

The molecular genetic analysis was performed by
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Figure 2. Frequency of H. pylori infection presence in the studied
groups
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Figure 3. Frequency of presence of gastrointestinal tract diseases in
the studied groups

experts and responsible persons at the Institute of
Biomedical Diagnostics and Testing ,,Nalaz“.

The process of detecting and identifying H. pylori
involved the following steps:

a) DNA isolation;

b) Amplification and identification of H. pylori.

DNA extraction was performed using the QIAGEN
DNA Mini Kit according to the manufacturer's in-
structions.

The process of amplification and identification of H.
pylori was performed by real-time PCR method using
Sacace Helicobacter pylori REAL-TM on 7500 Applied
biosystem RT-PCR machine.

4 .RESULTS

The results were processed using standard sta-
tistical methods, using the SPSS computer program
for statistical analyzes (SPSS - Statistical Package for
Social Sciences) version 21.0. Results are expressed
as absolute numbers N and percentage values %, as
mean (x) and standard error of the arithmetic mean
(SEM), and as median and interquartile range (25-75
percentile). The Shapiro-Wilk test was used to test the
significance of the difference in deviation from the
normal distribution. The results were analyzed with
a t-test for variables that met the conditions for ap-
plication, or with corresponding non-parametric tests
(Mann-Whitney U test) for variables with irregular
distribution. In the analysis of dependence between
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Figure 4. Frequency of occurrence of erosive lichen in the
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Figure 5. Frequency of canker sores in the experimental group of
subjects

categorical variables, the Chi-square test and Fisher's
exact test were used.

5.DISCUSSION

Ulcerative diseases of the oral mucosa represent
a challenge for the dentist for several different rea-
sons. Ulceration is a clinical sign of a wide spectrum
of diseases, and the overlap of clinical characteristics
between ulcerations of different etiologies represents
a difficulty in establishing a diagnosis. In the treat-
ment of ulcerative, as well as all other diseases of the
oral cavity, itis important to identify and therapeuti-
cally eliminate local and systemic etiological factors,
to remove unpleasant subjective complaints, but also
to prevent the spread of oral diseases to other organs
and organ systems.

Although the classification of oral ulcerations in
our work includes adivision according to the etiologi-
calfactorsthatled totheir occurrence, the knowledge
that Helicobacter pyloriis one of the causes of stomach
and small intestine diseases, as well as the fact that
these diseases are often associated with oral cavity
diseases, justifies the examination of the presence of
this bacterium on the oral mucosa.

We confirmed the presence of Helicobacter pyloriin
the oral cavity through our research. Out of a total of
80 subjects, 12.5% of subjects had bacteria present on
the mucous membrane of the oral cavity. Todetermine
the presence of Helicobacter pylori in the oral cavity
and orallesions, we used a highly sensitive and specific
polymerase chain reaction (real-time PCR). With the
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development of technology and the increasing need
for new tests, new ,versions“ of the polymerase chain
reaction are introduced. Real-time PCR is a method
thatisincreasingly used for the detection and typing
of the bacterium Helicobacter pylori (9,10).

Different PCR techniques (,,Novel“ and , Nested*)
can even be used to detect HP in samples from the
oral cavity, such as saliva, dental plaque or inflamed
dental pulp,and thisisagreatadvance(11).Salivaasa
medium and its composition areanincreasingly com-
mon cause of research by many scientists becauseitis
accessible by non-invasive methods and represents a
mirror of systemic events in the body (12).

Based on the aforementioned research, we believe
thatthe PCR method for detecting Helicobacter pylori
in oral cavity samples is justified and that its use has
ensured almost complete sensitivity and specificity of
theresults. The possible role and connection between
the presence of Helicobacter pylori in the oral cavity
andthedevelopment of gastrointestinal tractdiseases,
as well as the possible role and connection between
the presence of Helicobacter pylori in the oral cavity
and the development of ulcerative mucosal diseases,
has been discussed for years. The main question that
arises is whether the bacteria, if present in the oral
cavity, is pathogenic.

Some of the strains of Helicobacter pylori found
in the oral cavity are identical to those found in the
gastric mucosa (13, 14, 15). This may indicate that a
gastro-oral route of transmission of infection is pos-
sible or that Helicobacter pylori may primarily colo-
nize certain sites in the mouth.

In the research of Cze$nikiewicz-Guzik et al., it
was concluded that the oral cavity is only transiently
contaminated with bacteria and that thereis no clear
connection with the stomach infection (16). Similar
results were obtained by Loster et al., who also con-
cluded thattheoral cavity does not serve as areservoir
ofbacteriaforinfecting the gastric mucosa(17).Inthe
study by Silva Rossi-Aguiar, 43 patients with epigastric
pain syndrome were studied, in whom Helicobacter
pylori infection was diagnosed by rapid urease test
and ureabreath test. Saliva, dorsum of the tongue and
supragingival dental plaque samples were collected
from the oral cavity of each subject, and subgingival
dental plaque samples were collected from patients
with periodontitis.

H. pylori infection was confirmed by polymerase
chain reaction. The conclusion of the research was
that the oral cavity is not a reservoir of bacteria in
patients with epigastric pain syndrome and that it is
present exclusively in the stomach (18). Chinese scien-
tists investigated the presence of Helicobacter pylori
inthe oral cavity of patients with gastritis. One of the
diagnostic methods was polymerase chain reaction.
The results of the study showed that Helicobacter py-
lori exists in the oral cavity of patients with gastritis
and thatoralinfection may be animportant source of
gastricinfection (19).

In a study by Turkish scientists, the study group
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consisted of children with symptoms of dyspepsia.
Theoral parametersincludedin the study were saliva
and dental plaque, and the method used to analyze the
samples was the polymerase chain reaction method.
The conclusion of the study is that Helicobacter pylori
canbe foundinthe oral cavity of patientsregardless of
whether thebacteria are present or notin the stomach
of the patients, although the incidence of the bacteria
is higher in children with gastric infection (20). In
the following research, samples of dental plaque and
gastric mucosa were analyzed by PCR, histopathologi-
cally and by rapid urease test in patients with dyspep-
sia. Research results indicate that gastric infection is
associated with the presence of Helicobacter pylori
in the mouth (21). In our research, we examined the
presence of bacteria in the oral cavity of patients suf-
fering from various gastrointestinal diseases: gas-
tritis, GERD, gastric ulcer, and patients with various
dyspeptic complaints.

We did not confirm a link between the presence
of bacteria in the oral cavity and gastrointestinal
diseases. The inconsistency of the above studies, in-
cluding our study, can be explained by the fact that
Helicobacter pylorilives in the environment in a coc-
coid form that is difficult to cultivate and remains in
this form for a short time in the oral cavity, and in the
stomach it transforms into a form in which it begins
to multiply and thus causes infection. Also, differ-
ent diagnostic procedures used to detect the bacteria
in the oral cavity and stomach could have led to the
above results.

On the other hand, data from the literature on the
presence of Helicobacter pylori in the oral cavity, as
well as its possible role in the development of ulcer-
ative lesions, are quite scarce and contradictory. Our
research has confirmed that Helicobacter pyloriisnot
present in the oral cavity of patients with oral ulcer-
ationsand does notrepresent arisk factor for their de-
velopment. The results of our research are confirmed
by alarge number of studies that have also attempted
to link the presence of Helicobacter pylori in the oral
cavity and the development of various ulcerations.

In a study that included subjects diagnosed with
recurrent aphthous stomatitis and duodenal ulcer, as
well as subjects diagnosed with aphthous stomatitis
but without the presence of duodenal ulcer, no link
was found between Helicobacter pyloriinfection and
aphthous stomatitis (22).

Shimoyama T. examined the role of Helicobacter
pylori in the development of oral ulcerations using
culture as the gold standard in diagnosis. The sub-
jectshad diagnoses of recurrent aphthous stomatitis,
erosive Lichen planus and herpetic gingivostomatitis.
All casesof recurrent aphthous stomatitis and erosive
Lichen planus had a negative culture for Helicobacter
pylori, while two cases of herpes were positive. The
conclusion of the research is that Helicobacter pylori
has no direct connection with oral ulcerations (23).
In his research, using polymerase chain reaction and
biopsy samples from patients with recurrent aphthous
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stomatitisand oral Lichen planus, Riggio does not find
aconnection between infection with Helicobacter py-
lori and their occurrence, but also states that the role
of Helicobacter pylori in a small number of cases of
recurrent aphthous stomatitis cannotberuled out (24).

The presence of Helicobacter pylori on the oral mu-
cosa was also examined by Mravak Stipeti¢ and her
associates. In one study, the aim was to examine the
colonization of thelingual mucosa with Helicobacter
pylori. The results showed that the incidence of pres-
ence was increased in atrophic glossitis and burning
mouth syndrome. Mucosal changesinthese conditions
could makethe oral environment more receptive to H.
pyloricolonization compared to physiological mucosa,
and this mechanism may play a role in its oro-oral
transmission (25). In another study by the same au-
thor, the presence of Helicobacter pyloriin various oral
lesions was examined by polymerase chain reaction.
The study included 121 patients and only 21% of the
patients were positive. The conclusion of the study is
that Helicobacter pylori is not pathogenic in the oral
cavity and is not associated with oral pathological
processes (26).

Inthe aforementioned study, the authors concluded
that Helicobacter pylori is present in a small number
of aphthouslesions. Also,if present, itisalmost always
associated with chronic gastritis (27). In the study by
Birek et al., the results showed the opposite. Helico-
bacter pylori is present in most aphthous lesions, but
the possible pathogenesis of oral ulceration needs to
be further investigated and discussed (28).

Study conducrted by Turkish scientists has shown
that there is a possibility that infection with Helico-
bacter pylori, which was confirmed by endoscopic
biopsy of the stomach in 30 patients with recurrent
aphthous stomatitis, is the cause of its occurrence.
This study suggests eradication of Helicobacter pylori
in patients with aphthous stomatitis (29).

Our study did not confirm the connection between
the occurrence of Lichen planus and the presence of
Helicobacter pylori in the oral cavity. 22.5% of our
patients were diagnosed with erosive Lichen. Only
one patient with the above diagnosis had Helicobacter
pylori present in the oral cavity. The patient also had
aconfirmed diagnosis of erosive gastritis by a gastro-
enterologist. The association between Lichen planus
and infection with Helicobacter pylori was not found
by a group of scientists who determined the presence
of the bacteria with a urea breath test in two groups
of patients: those suffering from Lichen planus as well
as healthy ones (30).

In a study conducted by Kazanowska et al. using
the polymerase chain reaction method, they found
that the presence of Helicobacter pylori in the oral
cavity can be associated with the occurrence of leu-
koplakia and Lichen planus lesions (31). The results
of recent studies are mixed. Some studies confirm the
link between the presence of Helicobacter pylori and
the development of oral ulcers, while others deny it.

Our results confirmed that there is no statistically

52

significant difference between the experimental and
control groups and Helicobacter pylori as a possible
etiological factor, which is in agreement with most
studies.

The results can be explained, first of all, by the fact
thattheaverage age of the subjects of both groups was
30 years, that they were healthy individuals, without
systemic diseases except from the gastrointestinal
group. It should beremembered that the most common
route of transmission of infection is oral-oral or fecal-
oralinacommunity with low hygiene standards. The
defense factors of the oral cavity that prevent the bal-
ance frombeing disturbed are numerous, and a stable
oral flora prevents the occurrence of infection on the
oral mucous membranes.

Helicobacter pylori, as previously mentioned, can
probably persist in the oral cavity in a coccoid form
that cannot be cultivated and reproduces only under
special conditions.

6.CONCLUSION

Theresults of our study showed that thereisno sta-
tistically significant difference between the presence
of Helicobacter pylori in the oral cavity of patients
with oral ulcerations and patients with healthy mu-
cosa. Therefore, Helicobacter pylori does not represent
arisk factor for their occurrence.

Regardless of the fact that the results of our study
showed that Helicobacter pylori does not represent a
risk factor for the occurrence of oral ulcerations, ad-
ditional researchinthis directionis needed to resolve
many dilemmas. Great importance should be given
to multidisciplinary cooperation between gastro-
enterologists and dentists, as well as other medical
professionals, in order to discover etiological factors,
establish an early diagnosis, therapy and prevention
of oral ulcerations.
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