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ABSTRACT

INTRODUCTION: Periodontal diseases depend heavily on the proliferation of certain pathogenic bacterial species
that destroy the periodontium and carry a risk of tissue metastasis. Due to these reasons, the identification as well
as assessment of quantity and quality and specific antibiotic therapy of bacterial flora are all crucial in treatment
and prevention of the ensuing repercussions of periodontal infections.

OBJECTIVES: The aim of the study was to evaluate the use of Parodontitis/Periimplantitis-Erreger-Test (PET test)
in patients with periodontal diseases in planning the prosthetic treatment.

MATERIAL AND METHODS: We examined 8 patients who had reported the need for filling in dental pockets that
were also diagnosed with inflammation of the periodontium. For identifying the periopathogens in a gingival
pocket we used the PET test by MIP Pharma.

REsuLTs: Despite the removal of dental plaque, a satisfactory state of periodontium was not achieved. After
the PET test and the employment of specific antibiotic therapy the state of the periodontium was significantly im-
proved and thus prosthetic fillings were made available. In patients examined after a year there was no observable
inflammation in the periodontal region.

CoNcLUSIONS: Microbiological analysis of gingival pockets during periodontal inflammation makes for a good
support in diagnostics and prognosis. Despite copious bibliography on the issue and constant development of an-
alytical techniques, using this type of diagnostics in everyday practice is still rare and in need of popularization.
The PET test is a perfect tool for identifying the periopathogens and ascertaining the antibiotic therapy needed.
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INTRODUCTION

There is an enormous amount of bacterial strains in
the oral cavity. Dental plaque, associated with the tooth
surface, is colonized by a wide range of microorgan-
isms. Periopathogenic bacteria located in subgingival
plaque include Porphyromonas gingivalis, Prevotella in-

termedia, Campylobacter rectus, Aggregatibacter actino-
mycetemcomitans, Treponema denticola, and Tannerella
forsythensis [1]. During the pathological process
of the periodontium a dental pocket is formed, pro-
viding a reservoir of bacteria. That causes a direct
negative effect in the periodontium but also a high
risk of an infectious interaction with remote organs
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and systemic health. There are many publications
about the inflammatory process in the periodontium,
where bacterial metabolic products and mediators
of the immune inflammation reaction can easily pass
into the bloodstream (because of the rich vascularity
of this area) [2, 3].

It is a very complicated and time-consuming pro-
cess to identify microorganisms with classic methods;
therefore there were created commercial sets to de-
termine them. The constant development of diagnos-
tic techniques in bacteriology let to creation of a test
which allows one to provide in a short time and with-
out any special techniques qualitative and quantitative
components of bacteria in a dental pocket but also
an antibiogram - helpful to institute an appropriate
treatment plan. The polymerase chain reaction (PCR)
technique, connected to molecular probes, is current-
ly one of the methods with the highest sensitivity and
specificity in microbiological diagnostics, which has
revolutionized present medicine [4-7]. One such test
is PET (Parodontitis/Periimplantitis-Erreger-Test), as
an additional examination to contribute to the diag-
nostics and treatment and also to monitor the treat-
ment results in periodontitis and peri-implant tissues.
The PET test defines the presence of periodontitis
and periimplantitis bacteria, which is based on mod-
ern PCR technique. Through polymerase chain reac-
tion many clones of a clearly defined part of a bigger
DNA molecule are created. To initiate the reaction
the minimal quantity of deoxyribonucleic acid is es-
sential [8-11]. In the PET test a modified PCR tech-
nique such as the RT-PCR (real-time PCR) method
is used, which enables one to identify the pathogens
but also the quantitative assessment and the percent-
age presence of specific bacteria in subsequent sam-
ples. The whole research process is fully automated;
therefore the quality and reliability of the test are high.
The diagnostic set allows one to perform the procedure
in three options: Standard, Plus, Deluxe - depending
on clinical needs. The research results are available on-

TABLE 1. Clinical parameters in examined patients

line in approximately three days after the samples are
sent to the MIP-Pharma laboratory in Germany. More-
over, the therapeutic recommendations report and
bacteriological test results are sent by post. The way
of taking the sample and preparing the documentation
requires the isolation of the interested area with sterile
gauze packs. The sterile paper point is placed in the se-
lected dental pocket and left for about 10-15 seconds.
Afterwards, depending on the selected procedure op-
tion, the point is placed in an individual or cumula-
tive tube. The next step is to complete the order form,
which consists of information about the location and
depth of analyzed dental pockets but also information
about the patient. This requires giving information
about the specific antibiotics that cannot be adminis-
tered in special cases. Based on the test results the indi-
vidual antibiotic treatment can be instituted [11].

MATERIAL AND METHODS

The research included 8 patients (5 women and 3 men),
who presented themselves at a dental clinic to obtain
not only help with bleeding gums but also prosthodon-
tic treatment of the dental pockets. After the anamne-
sis, an oral examination showed improper condition
of the oral cavity tissues which was essential to correct
before the proper prosthetic treatment. The examination
of the periodontium consisted of: dental pocket depth
(PD), clinical attachment level (CAL), sulcus bleeding
index (SBI) and approximal plaque index (API). All
of the measurements were carried out using a calibrated
periodontal probe (WHO). The microbiological assess-
ment of dental pockets uses tests to identify (qualitative
and quantitative) 9 bacterial pathogens: Porphyromonas
gingivalis (Pg), Prevotella intermedia (Pi), Eikenella cor-
rodens (Ec), Campylobacter rectus (Cr), Actinobacillus
actinomycetemcomitans (Aa), Fusobacterium nucleatum
(Fn), Tannerella forsythia (Tf), Peptostreptococcus micros
(Pm), Treponema denticola (Td). It is based on bacte-
rial DNA in samples obtained with the PCR reaction.

Clinical  Mean examined dinical  Clinical attachment  SBI  API Number of Stimulants

diagnosis pocket depth—PD (mm)  level - CAL (mm) (%) (%) remainingteeth - smoking
1 53 W Pch. 425 4.25 100 40 16 No
2 58 M Pch. 5 5 100 | 100 6 No
3 54 W P.ch. 4.5 45 100 | 100 6 No
4 51 W Pch. 4.5 45 5217 | 78 26 No
5 43 W Pch. 3 3 100 | 81 22 No
6 26 W Pch. 3 3 100 | 55 27 No
7 34 M Pch. 3.5 3.5 100 | 19 21 Yes
8 35 M Pch. 3 3 100 | 71 27 No

P.ch. - chronic periodontitis, APl - approximal plaque index, SBI - sulcus bleeding index
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TABLE 2. Qualitative and quantitative analysis of bacteria in patients’examined samples

Age Total Red complex- number of Orange complex- number of bacteria ~ A-a-—  Green complex
Sex number of bacteria number of C.g.—number
years bacteria Pg. Td Tf. Pi. P.m. F.n. En.  bacteria  ofbacteria
1 53 W 33x107 | *2.6x10* | *1.1x10*| nd. | *6.1x10*| 8.8x10° | 1.2 10° | 33x10? n.d. 2.0x10*
2 58 M | 22x107 | *57x10° | 7.2x10° | nd. |*2.2x10*|13%10°| nd. |6.0x10 n.d. 14x10*
3 52 W | 1.0x10" | *2.8%10*| 2.4 10° | 14X 10° n.d. 40x10°19.2x10°| n.d. n.d. 1.3x10*
4 51 W | 25%107 | 22x10° n.d. n.d. n.d. 35%10° | 53%10°| nd. n.d. 1.7x10*
5 43 W | 40x105 | *6.0x10*| 1.4x10° | 1.3x10°| *1.7x10* | 2.2 10* | 1.8 10* | n.d. n.d. 1.10x 10*
6 26 W | 28x10° n.d. n.d. nd. | 1.2x10% | 1.1x10%| 1.9% 10| n.d. n.d. 2.8x10°
7 34 M| 310 n.d. nd. |27x10¢ n.d. 1.5%10*13.9%10*| nd. n.d. 1.6 %10
8 35 M | 54x107 | *1.9x10°| nd. | 65%10° | *44%10*| 1.8x10* | 7.2x10*| n.d. n.d. 2.9x%10*

Pg. - Porphyromonas gingivalis, T.d. - Treponema denticola, T.f. -Tannerella forsythia, Pi. - Prevotella intermedia, P.m. - Parvimonas micra, F.n. - Fusobacterium nucleatum,
A.a. - Aggregatibacter actinomycetemcomitans, E.n. — Eubacterium nodatum, C.g. - Capnocytophaga gingivalis, n.d. — not detected

*Treatment essential because of the number or percentage of bacteria.

The research was performed using ready-to-use PET
Standard MIP-Pharma tests (MIP-Pharma GmbH, Miihl-
strafle 50, 66386 St. Ingbert, Germany).

Samples were taken from the 4 deepest dental pockets
in patients’ teeth. Fifty-eight cumulative tubes (1 cumu-
lative tube for each patient) were obtained. The samples
were taken before the hygiene process was performed.
After the isolation of the interested tooth and adjacent
teeth from the saliva, the supragingival plaque was gen-
tly removed using sterile gauze packs. Afterwards, us-
ing sterile dental forceps, the paper points were placed
for 10 seconds at the bottom of the dental pockets. Re-
moved paper points were put into the special containers
(attached to the set) and transported to the laboratory
in Germany. The number of saved teeth was evaluat-
ed. The correlation between bacteria and clinical index
of periodontium condition was assessed.

RESULTS

The identification of microbiota by PET MIP Phar-
ma tests and aimed antibiotic therapy is crucial for
the effective therapy and prevention of complications
of infection. Individual antibiotic therapy (local or sys-
temic) established a proper healing process in periodon-
tal tissues. Afterwards the prosthodontic procedure was
performed.

During the follow-up visit, a year after the treatment,
no symptoms of the inflammatory process in the perio-
dontal area were noted.

DISCUSSION

In our research 8 people were examined for peri-
odontitis using PET tests to detect periopathogens in
dental pockets. The sulcus bleeding index was signif-
icant in all the patients. Dental hygiene assessed by

the API index was characterized as: bad (100-70%) in
62.5% of the examined group, average (69-40%) in 25%
of the patients, good (< 25%) in 12.5%. Also CAL and
PD indicated periodontal disease. The PET test results
indicated significant numbers of Porphyromonas gin-
givalis, Treponema denticola and Tannerella forsythia
in patients’ dental pockets — which helped to diagnose
chronic periodontitis. Aggregatibacter actinomycetem-
comitans (a marker of aggressive periodontitis) was not
detected in any of the patients’ samples.

Waskiewicz [1] examined three female patients, aged
39, 40 and 41. Based on orthopantomographic pictures,
she stated that all three patients had moderate periodon-
titis. Dental pocket depth, measured using a dental probe,
in all of the patients was 6-7 mm. To confirm the pres-
ence of periopathogens, the PET Standard test was used.
Although the clinical symptoms were the same in all
three patients, different periopathogens were detected
in every patient with the PET Standard test. In the first
patient, aged 39, the test confirmed the presence of Ag-
gregatibacter actinomycetemcomitans, which helped
to diagnose aggressive periodontitis. In a 40-year-old
patient, a significant number of Treponema denticola
was observed, which is typical for chronic periodonti-
tis. In the last, 41-year-old patient, no pathogens were
noted. Presented case reports show that the same clin-
ical symptoms may have different etiopathogenesis and
without the molecular-biologic PET test, appropriate to
the causative factor, treatment would not be possible.

Trabska-Swistelnicka [10] tested ten patients with
diagnosed destructive periodontal disease (PET test).
She concluded from her research results that clinical
symptoms cannot be a sufficient factor to speculate on
the alleged bacterial components of subgingival biofilm
in periodontal disease, and they cannot be the basis
of the antibiotic treatment plan. The antibiotic treatment
in periodontitis should be based on the results of molec-
ular-biologic tests.
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Nedzi-Gora et al. [12] used the rival molecular-
biologic test Perio-Analyse by Pierre Fabre Medicament.
They examined 58 patients; based on anamnesis, intra-oral
examination and X-ray photos, severe chronic periodonti-
tis was diagnosed. Subsequent dental pockets were ana-
lyzed in terms of qualitative and quantitative assessment
of bacteria, and correlations between the bacteria types
and between bacteria and the clinical index of periodon-
tal tissue condition in patients with chronic periodontitis
were noted.

Czochrowska and Gorska [13] stated that in patients
wearing fixed orthodontic appliances with diagnosed
periodontal disease, it is advisable to evaluate periodon-
tal tissues’ condition with molecular-biologic PET tests
before as well as during orthodontic treatment.

Kawada et al. [14] obtained very interesting results.
They found with the PCR method that along with a 1 mm
increase of the dental pockets depth the number of Por-
phyromonas gingivalis rises ten times.

However, Oho et al. [15] first, and also Ciric et al. [16],
used saliva samples in their tests. Struzycka et al. [17]
also used saliva, but her research was based on two meth-
ods. Using polymerase chain reaction in 495 samples, in
91.5% S. mutans and/or S. sobrinus were observed. How-
ever, with the biochemical method using Rapid ID 32
only 39.8% of pathogens were identified. Her research
confirms the precision of molecular-biologic tests.

CONCLUSIONS

Microbiological tests help to identify the group
of patients with high risk of periodontal disease before
the first clinical symptoms appear, and to initiate the ap-
propriate treatment plan.

The microbiological analysis of dental pockets in
the inflammatory process is helpful in diagnostics and
in treatment prognosis.

The PET test is an effective method to indicate the perio-
pathogens and individual antibiotic treatment.
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