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ABSTRACT
Aim: The aim of the present study was the assessment of association of helicobacter pylori of dental plaque and stomach 
in a more homogenous population and also to determine the diagnostic value of dental plaque for gastric infection.
Materials and Methods: Based on the results of Rapid urease test (RUT) on specimens from gastric antrum, 88 patients 
with symptoms of dyspepsia were assigned into two groups of infected and non-infected with helicobacter pylori. Su-
pragingival plaque samples were collected from mandibular first and second molar area using and sterile curette and 
were investigated using RUT. Statistical analysis of data was performed using chi-square test and independent t-test.
Results: H.pylori was detected in 34.1 % of dental plaque specimens. The prevalence of helicobacter pylori infection 
in dental was 31.8 % and 36.4 % in patients with and without gastric infection (P=0.6). Also the interaction of age and 
infection was not significant but the prevalence of H. pylori both in the dental plaque and the stomach of male patients 
was higher than female patients.
Conclusion: there is not any significant association between the helicobacter pylori of the dental plaque and the stomach. 
Also the dental plaque can not be used as a primary diagnostic aid for gastric infection.

Key words: Helicobacter pylori, dental plaque, rapid urease test.

Indexed in: 
-Index Medicus / MEDLINE  /  PubMed                       
-EMBASE, Excerpta Medica
-Indice Médico Español                                                        
-IBECS

© Medicina Oral S.L. Email: medicina@medicinaoral.com

INTRODUCTION
Helicobacter pylori infection is considered as one of the 
most prevalent infectious diseases throughout the world; the 
carriage rate of Helicobacter pylori is reported to be 20-80% 
for adults in the developed world, and more than 90% in the 
developing world (1). This infection has a central role in the 
development and progress of peptic ulcers (2,3). It has also 
been correlated with gastric cancer (4,5). After the discovery 
of  this association, the recurrence rate of  peptic ulcers, 
which was 80% formerly, has declined to 20% (6). Taken 
together, early detection and eradication of this bacterium 
would be helpful either in the prevention or the treatment 
of peptic ulcers and also in reducing the economical burden 

imposed to the health systems by the disease. By the same 
token, early diagnostic approaches which are accessible and 
less expensive would be highly beneficial.
Dental plaque is a soft gelatinous mass adhering to the 
tooth surface and other hard surfaces and comprising of 
bacteria embedded in an organic matrix. After isolation of 
helicobacter pylori form dental plaque, controversies regar-
ding the existence of this bacterium in the dental plaque 
-as a probable secondary reservoir for it – have been never 
ceased (7-9). While the presence of helicobacter pylori in 
dental plaque was a common finding in some studies (10-
13), it was not detected in others as frequently (14,15); the 
latter correlate the residence of the bacterium in the oral 
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cavity with gastroesophagal reflux (16,17). Co-existence of 
helicobacter pylori in the dental plaque and the stomach is 
also a matter of debate (18,19). Although this coincidence 
has been reported by some authors (20,21), other researchers 
did not find any association between these two potential 
sources of the bacterium (22,23). The issue still remains a 
question today. Is there any relationship between helicobac-
ter pylori of dental plaque and gastric infection? If  any, is 
it of diagnostic value for the clinician?
One of  the factors aggravating the present relative lack 
of agreement among the researchers is the lack of strict 
criteria in selecting study population, design of the study 
and collection of the specimens. For instance, despite the 
interaction of cariogenic bacteria with helicobacter pylori 
(24), caries status of study population has not been taken 
into account in the design of previous studies.  The aim of 
the present study was the assessment of association of two 
potential sources of helicobacter pylori, namely stomach 
and dental plaque in a more homogenous study design by 
eliminating some of the most important confounding factors 
which could affect the results of the study enormously. Also 
we investigated whether helicobacter pylori of dental plaque 
can be of value in the diagnosis of gastric infection.

METHODS AND MATERIALS
Study population
Present study was conducted at the departments of  en-
docrinology and periodontology at Tabriz University of 
Medical Sciences. The study population was comprised of 
the patients referring to the department of endocrinology 
with a complaint of dyspepsia. All of the selected patients 
were non-smokers. A history of the following confounding 
factors was ruled out in patients as an important step toward 
achievement of a more homogenous study population: pre-
vious treatment of peptic ulcer, cancer, antibiotic therapy 
or the use of oral antibacterial mouth rinse for any reason 
during the past year, surgical and non-surgical periodon-
tal therapy since a year ago, signs of  active periodontal 
disease, severe dental caries or recent use of proton pump 
inhibitors and non-steroidal anti-inflammatory drugs. The 
last two factors are important since potential interactions 
of dental and periodontal pathogens with H. pylori could 
act as a source of bias.
Grouping and laboratory procedures
Endoscopic survey of  stomach was performed. Biopsy 
specimens were taken from the gastric antrum at a distance 
of 2cm from pyloric canal in order to retain site specifity. 
Samples were examined using rapid urease test (RUT) for 
the detection of H. pylori. Those samples showing a color 
change from yellow to red within an hour were considered 
to be positive for H. pylori infection.
Based on the results of RUT, subjects were divided into two 
groups (a group with gastric infection and another group 
without infection, each consisting of 44 patients). For the 
detection of H. pylori in the dental plaque, supragingival 
plaque samples were collected from mandibular first and 

second molar area using and sterile curette and were inves-
tigated using RUT as mentioned previously. The examiner 
was unaware of the grouping of the samples.
Statistical analysis
All figures were expressed as mean ± SD (Standard de-
viation). Chi-square test was employed for the analysis 
of  detection frequency of  Helicobacter pylori in dental 
plaque of patients with and without gastric infection; and 
the association of sex with the results of RUT in the dental 
plaque and the stomach. Independent t-test was used for the 
analysis of the association of the age with the results of RUT 
test of the dental plaque and stomach. In the present study 
P<0.05 was considered to indicate statistical significance. 

RESULTS
A total of 88 patients with a mean age of 34.9(SD: 11.23) 
participated in this study. Of these patients, 52 were male 
and 36 were female. The mean age of patients was 34.9 (SD: 
11.23). H.pylori was detected in 34.1% of dental plaque 
specimens (30 patients).
Table 1 shows the prevalence of  H.pylori in the dental 
plaque of patients with and without gastric infection. The 
association of H.pylori infection of stomach and simulta-
neous existence of this bacterium in the dental plaque was 
not significant (P=0.6).
The prevalence of with H.pylori both in the dental plaque 
and the stomach of male patients was higher than female 
patients (dental plaque: χ2=3.8, P=0.04   stomach: χ2=4.8, 
P=0.03). While 31 male patient had stomach infection, only 
13 female patients were infected. Also 22 male and 8 female 
patients had helicobacter pylori in the dental plaque. Eight 
patients demonstrated simultaneous existence of helicobac-
ter pylori in stomach and dental plaque.
There was not any significant interaction of age and the infec-
tion in the stomach and the dental plaque (P=0.7 for both). 

Sex 
Infection 
of dental 
plaque 

Infected 
stomach 

Non-infected 
stomach 

Total 

Male  Negative 13 
69.9% 

17 
54.8% 

30 
57.7% 

Male Positive 8 
38.1% 

14 
45.2% 

22 
42.3% 

           Total 21 
100% 

31 
100% 

52 
100% 

Female Negative 15 
65.2% 

13 
100% 

28 
77.8% 

Female Positive 8 
34.8% 

0 
0% 

8 
22.2% 

           Total 23 
100% 

13 
100% 

36 
100% 

Table 1. The association of helicobacter pylori infection of the dental 
plaque and the stomach.

The first figure in each cell shows the number of patients with the asso-
ciated characteristic and the second one demonstrates the percentage.
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DISCUSSION
The findings of the present study show that there is not 
any association between H.pylori of  dental plaque and 
stomach as two potential and important sources of this 
microorganism. While 31.8% of  patients with H.pylori 
infection of the stomach demonstrated the microorganism 
in the dental plaque, 36.4% of patients not affected by the 
stomach infection were found to have the microorganism in 
the dental plaque. There was not any statistical difference 
between these two groups (p=0.6).
In several studies there was not any association between 
H.pylori infection of dental plaque and stomach (19,22,23). 
Some authors believe that H.pylori should be categorized 
as the normal microflora of the oral cavity (25,26), while 
others suggest that the existence of this microorganism in 
oral cavity is temporary and could be related to the occu-
pational exposure to the bacterium (27,28). The results of 
aforementioned surveys are in agreement with the finding 
of the present study that demonstrated low prevalence of 
helicobacter pylori in the dental plaque. Some researches 
insist on the positive association of H.pylori in the dental 
plaque and the stomach (20,21). We did not find such a 
strong association in our study population. Some resear-
chers believe in the lack of such an association (22,23). This 
discrepancy may reflect the difference in study method and 
study population. 
Another finding of this study was the higher prevalence of 
H.pylori infection both in the dental plaque and the stomach 
in male subjects. Similar findings, showing higher and more 
consistent prevalence of  helicobacter pylori infection in 
male sex, have been reported previously (29). This issue has 
several potential implications. It has been suggested that the 
existence of H.pylori in dental plaque is temporary and that 
it could be related to the gastroesophageal reflux (16,17). 
They believe that oral cavity is not a primary source of this 
bacterium. Since gastroesophageal reflux is more prevalent 
in female sex (30), it can not explain the male dominant 
pattern of  helicobacter pylori infection observed in the 
present study. However, smoking (31), social contacts and 
occupational exposure to the bacterium, all of which are 
associated with high risk of helicobacter pylori infection, 
are found more in men in the developing countries. A fact 
that is concordant with the results of the present study.
Several factors are involved in partial lack of agreement 
between the results of different researchers. Strict criteria 
in study design and population selection, collection of 
specimen, utilized tests, different blood groups (32), serum 
lipid profile (33) and maturation stage of  dental plaque 
–which affects its lipid content and also potential bacterial 
interactions- and active periodontal diseases (34), are among 
these factors. In this study we minimized the effects of these 
confounding factors. However, there are other issues that 
should be meticulously considered while conducting any 
study of this kind. The number of bacteria for maintenance 
of active infection is not known yet. Also further studies are 
needed to determine whether the presence of the bacteria 
in oral cavity is permanent or not. Moreover, local factors 

contributing to the growth of bacteria in the oral cavity 
and possible interactions of this bacterium with indigenous 
bacteria of oral cavity should be investigated. The investi-
gation of serotypic similarity of H.pylori in dental plaque 
and stomach is also of vital importance.

CONCLUSION
In conclusion, the results of present study with a relatively 
homogenous study population and study design shows that 
there is not any association between H.pylori in dental pla-
que and stomach. Also it seems that the presence of H.pylori 
is not of any diagnostic value for gastric infection.   
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