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Abstract

In global terms, periodontitis is the leading cause of tooth loss, and causes serious aesthetic and
functional problems. There are numerous scientific evidence that power periopathogenic microorganisms
may have influence on some systemic conditions and diseases. If we add the fact that periimplantitis
are caused by identical periopathogenes, management or effective identification and elimination of
periodontal inflammation set as imperative in successful periodontal treatment and possible complications
locally or systemic, as well as resistance and lifetime of the implants. As a method for quantifying and
classification of bacterial species are recommended monitoring of the bacterial micro flora through PCR
(polymerase chain reaction) technique. Laser therapy as a supplementary method to classic treatment
is strongly emphasized as a new therapeutic option that uses the photo-thermal effect to fight bacterial
infection. Air flow - an original method that uses water, air and powder help to destroy the biofilm and
remove plaque. Oral application of LAD (Light activated disinfection) therapy influence nascent oxygen
breaks down the interaction in biofilm and makes the microorganisms more sensitive to further damage.
Finally, the role and use of probiotics as a link between the beneficial oral bacteria species and
inflammation.
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OPENACCESS

1. Epidemiology of Periodontal Disease
Periodontal disease is a chronic bacterial infection

that affects the gingiva, periodontium, alveolar bone and
cementum, and starts when bacteria found in dental
plaque cause inflammation of the gingiva.  If this
inflammation is left untreated, it penetrates the deeper
periodontal tissue and causes a chronic inflammatory
immunological response. Damage to the gingival sulcus
and the formation of a periodontal pocket filled with various
bacterial flora and bacterial toxins lead to damage to the

alveolar bone and ultimately, tooth loss. In global terms,
periodontitis is the leading cause of tooth loss, with an
aggressive form that attacks the younger population and
causes serious aesthetic and functional problems such
as distorted speech and difficulty chewing being a particular
problem [1].

There is much scientific evidence that periodontal
microorganisms have a significant effect on certain systemic
conditions and diseases, for example: by increasing the
risk of myocardial infarction, atherosclerosis, stroke,
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osteoporosis, premature birth and low-birth-weight babies;
and by increasing the damage caused by diabetes mellitus
and chronic respiratory diseases [2].

As an example, many studies concerning preterm
delivery and periodontitis have suggested mandatory
periodontal treatment among pregnant women in order to
prevent undesirable effects on the foetus [3,4,5,6]. Individual
types of periopathogens have been directly connected
with atherosclerosis, and their presence has been noted
in atheromatous plaques in blood vessels [7].

2. Aetiology of Periodontal Disease
The deciding factor that determines periodontal

tissue destruction is the composition of the microbial
ecosystem and its equilibrium.  It is well known that over
1 000 different microorganisms colonise the oral cavity
during our lifespan; a normal balance among these
microorganisms is the key factor for oral health.  These
bacteria are most often found in the oral mucosa, on hard
dental surfaces, in the saliva and in the gingival fluid.
These bacteria also form dental plaque, which is an
adherent, complex structure and functions as a multi-
cellular organism with over 100 microorganisms in one
cubic millimetre of plaque [8]. Healthy periodontal tissue
mainly supports gram-positive microorganisms.
Streptococci are most often involved in the initial formation
of plaque, which is followed by colonisation by
Actinomyces, Veillonella, Prevotella, Haemophilus and
Capnocytophagi. In the next stage, when oxygen flow to
the biofilm decreases, colonisation by anaerobic or
facultative anaerobic types of Treponema, Porphyromonas,
Actinobacillus and Helicobacter begins.  Periopathogens
cause inflammation via virulence factors  (specific cell
structure, aggressive enzymes, endo- and exotoxins),
and demonstrate their pathogenic potential in conditions
of homeostatic imbalance in the periodontal tissue.
Pathogenic occurrences during this inflammatory process
in the gingival tissue enhance the release of pro-
inflammatory mediators, such as cytokines and
prostaglandins, which damage the periodontal tissue.
This biofilm is an independent entity with a strong ability
to survive, and together with its bacteria and their by-
products (lipopolysaccharides), results in damage to the
periodontal tissue [9].

Systemic risk factors that can contribute to the
development of a higher stage of periodontal disease in
certain individuals are: diabetes; hormonal changes in
women; genetic factors; certain medications; smoking;
stress [10].

3. Treatment of Periodontal Disease
The key role in the treatment of periodontal

disease lies in the reduction of inflammation, i.e. the
removal of dental plaque and most of the periopathogens
adhering to the tooth connective tissue and alveolar bone.

In order to deal with the invasion of microorganisms,
we need a detailed plan of action:

- Periodic examination and motivation of patients
in order to maintain optimal daily oral hygiene, which
includes removing plaque from all surfaces of the teeth;

- Mechanical and professional plaque removal, as
well as the reduction or elimination of existing periodontal
pockets (using conventional or surgical methods) such as
locus minoris resistentiae;

- Systemic or local use of antibiotics and
antiseptics;

- Laser removal of necrotic and granulation tissue
and disinfection of periodontal pockets;

- Use of water–powder system to mechanically
remove bacteria, or UV light systems for light-activated
disinfection.

All of the above methods are used to reduce or
eliminate periopathogens and their by-products, and thus
eliminate inflammation [11, 12,13,14].

We must address the misconception that dental
calculus is the aetiological cause of periodontopathy, and
that its removal is the only treatment of this complex
process, which occurs in all periodontal tissue.  Only live
bacteria pose any danger and cause an inflammatory
response in tissue and its subsequent demise, so the
focus of each dentist should be the removal of dental
plaque and the complete elimination of inflammation and
all its mediators, to the very last bacteria.

The era of implants also necessitates the fight
against bacterial colonisation.  The concept that
microorganisms are essential to the development of
infection around dental implants has been well documented
in many scientific studies [15].  The microorganisms
associated with periodontal implants are similar to those
present in periodontitis, while periodontal pockets are
reservoirs for the microorganisms that colonise newly
inserted dental implants.  Peri-implant disease is
associated with predominantly gram-negative bacterial
types.  Patients prone to periodontal disease react
differently to infective agents, as a result of a genetically
pre-determined susceptibility, resulting in further periodontal
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tissue damage.  For this reason, patients with a history of
periodontal disease are at greater risk of developing peri-
implantitis, compared to those without periodontitis [16].

3.1.  Microbiological Differentiation of
Periodontal Disease – Bacterial PCR as a
Method of Qualitative and Quantitative
Classification of Bacterial Types
Bacteria and their metabolic by-products are the

main cause of periodontal tissue loss and loss of implants.
It is therefore logical to track and define specific bacteria
as indicators of the initial phase and progression of the
disease, its active phase, as well as clinical verification of
the exacerbated state of the disease.  Thus far, there is no
adequate clinical or radiological indicator that shows the
true activity of periodontitis and there is always a large
delay between the onset of the disease and the time at
which changes can be clinically detected and identified on
x-ray.

Sub-gingival plaque is a biofilm that consists of
more than 500 different bacterial species; however, they
are not all equally as significant to the lifespan of the
disease, or the progression of periodontitis, just as
complications with implants (peri-implantitis) are strictly
associated with specific microorganisms.

Actinobacillus actinomycetemcomitans,
Porphyromonas gingivalis, Prevotella intermedia,
Tannerella forsythia (Bacteroides forsythus) and
Treponema denticola all play a key role as a result of their
exotoxins and directly affect inflammation and the increased
loss of supportive periodontal tissue. In order to prescribe
antibiotic therapy for the remaining bacteria, aside from
physical treatment, a microbiological diagnosis is
necessary [17]. Until now, this has been achieved using
bacterial cultures. Polymerase chain reaction (PCR) is a
method that consists of taking biological material (dental
plaque, inflamed gingival tissue, gingival fluid or saliva)
containing DNA of the infecting microorganisms to
determine the most prevalent periopathogenic bacteria
(Porphyromonas gingivalis, Aggregatibacter
actinomycetemcomitans, Prevotella intermedia).

Benefits of microbiological diagnostics:

- increased prognostic value

- aids in planning appropriate therapeutic strategy

- targeted antibiotic therapy

- monitoring of successful periodontal therapy

- allows a high level of certainty when expensive
interventions such as placing dental implants and prosthetic
or orthodontic rehabilitation are necessary [18].

Features of PCR diagnostic techniques

- high level of specificity and sensitivity

- possibility of quantifying bacteria

- possibility of standardisation of samples [19].

PCR diagnostic techniques are an important
aspect in the treatment of periodontitis.  The specific and
sensitive detection of periopathogens in the sub-gingival
plaque allows for quick identification of high-risk patients
and offers vital information on which type of therapeutic
option to choose.  This method is also of value during the
course of periodontal treatment and can be used to
document the success of therapy during and after treatment.
During visits to maintain the results achieved by treatment
(which both the doctor and patient must value and respect
as being crucial to the successful long-term management
of periodontitis), this method may help in the early detection
of repeated active inflammation.  It is also important that
the test is run before each major prosthetic reconstruction
in the oral cavity, in order to assess any possible risk
posed by the implants.  Finally, the results of the PCR
identification of microorganisms can increase the patient’s
motivation to maintain good oral hygiene.

Unlike the bacterial cultivation method, this
method, which is carried out at the nucleic acid level, does
not depend on the presence of living bacteria.  This means
simplified sample collection and transport  [20,21].

3. 2. Laser Therapy for Curettage of the
Soft Tissue Wall of the Periodontal
Pocket and Disinfection of Periodontal
Tissue
The primary goal of periodontal treatment is to

eliminate inflammation through the reduction and/or
complete removal of the offending microorganisms.  The
current approach to dealing with infection, besides
mechanical removal, involves the systemic or local use of
medication.  There are two problems facing this approach.
First, contraindications are a factor for a certain percentage
of patients, as is pregnancy among female patients.  The
second problem, given the chronic nature of periodontal
disease, is that the repeated use of antibiotics may lead
to the resistance of certain bacterial types due to mutation.
For these reasons, laser therapy, which uses the photo-
thermal effect to fight bacterial infection, is strongly
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recommended as a new therapeutic option and
supplementary method to classical treatment approaches.
Periodontal disease can be treated with laser therapy at
any stage [22].

The use of Nd:YAG lasers in the treatment of
chronic periodontitis  is based on successful sub-gingival
curettage, which allows the creation of a new attachment
through regeneration of the cementum and periodontal
ligament, and contributes to the formation of the alveolar
bone [23]. These results are achieved through a reduction
in the number of bacteria in the periodontal pocket and
coagulation of the inflamed and necrotic tissue.  This
results in a biostimulatory effect that helps the tissue to
heal, and reduces the need for haemotherapeutics. The
bactericidal effect of the laser extends 3–4 mm into the
tissue [24,25].

This gives laser therapy a great advantage over
systemic antibiotic therapy, since laser radiation does not
negatively affect the rest of the body and does not cause
resistance.  The minimal risk of creating resistant bacteria
is laser therapy’s greatest advantage [26]. Some studies
suggest that the use of the laser as a supplement to the
conventional treatment of periodontal pockets SRP (scaling
and root planning) can significantly improve outcomes
[27, 28].

3.3. Current Concepts on Disinfection of
Periodontal Pockets
3.3.1. Air Flow Method for Removal of Biofilm

This method uses water, air and powder as an
additional means of accessing periodontal pockets to help
destroy the biofilm, and can be used to polish and remove
plaque, even in the deepest areas of periodontal pockets
exceeding 5 mm in depth, unlike conventional methods
[29].

Three different powders are available: for sub-
gingival use and the elimination of bacteria in deeper
pockets; for regular prophylaxis and for patients with
sensitive gums; and for basic polishing, whitening and
removal of deposits [30]. Microorganisms colonise
periodontal tissue and grow, creating a zone in which they
are completely isolated and protected from external factors,
i.e. the biofilm.  Here, they are resistant to medication.
However, the immune mechanisms of the host begin to
act, and, in order to prevent bacterial invasion, release
mediators that can damage the alveolar bone.  This also
applies to implants that are affected by biofilm, and the
resulting peri-implantitis culminates in loss of the implants.
We can conclude from this that implants are a poor

investment without the proper prophylactic measures.
Peri-implantitis is identical to periodontitis among patients
with implants.  The biofilm adheres to the titanium implants,
causing infection, which ultimately leads to damage of the
alveolar bone and implant loss.  The use of this method
restores the biocompatibility of the titanium implant with
the alveolar bone, due to the optimal abrasion of the
titanium surface [31].

The advantages of this method are as follows:
simple and delicate access to tissue with controlled
turbulence of the powder and water mixture, allowing the
prevention of soft tissue emphysema; the gentle application
of bio-kinetic energy generated by this method is not
abrasive to the tooth surface; efficient removal of biofilm
deep within periodontal pockets with no damage to the
cementum; continuous reduction of bacterial persistence
prevents loss of teeth or implants in patients with
periodontopathy and peri-implantitis; effective polishing
without damage to the epithelium or connective tissue;
quick, stress-free treatment for maximum patient comfort
[32].

3.3.2. Light-Activated Disinfection (LAD)

The principle of photo-dynamic therapy has been
known for over 100 years, but has received increased
interest in the past 10 years based on its use in the
treatment of various microorganisms [33].  Oral bacteria
are trapped in the biofilm, an extracellular matrix of
microorganism polymers and self-protective host
molecules, and are somehow protected from medication
such as antibiotics and antiseptics as well as the immune
reactions of the host, and to some degree, external
factors. Nascent oxygen breaks down this interaction and
makes the microorganisms more sensitive to further
damage [34].  Oral LAD therapy is of particular interest
because of its straightforward method of application, and
is a powerful source of non-laser light that is technically
uncomplicated to use as well as being relatively inexpensive
[35].  The photosensitizer attaches to the surface of
microorganisms, absorbs light in a specific spectrum, and
receives energy. The energy received affects the O2
molecule of nascent oxygen, which reacts strongly and
instantaneously to destroy microbial cell walls as well as
their internal organelles [36].

Periodontal Treatment:  After preparing the
periodontal pockets, the photosensitizer is introduced
into the pockets. Deep pockets are illuminated for 10
seconds with a long tip within the pocket, and then from
the outside for 10 seconds with a blunt tip against the
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gingiva. This method is also used to treat peri-implantitis,
gingivitis and pericoronitis (external application), and caries,
and for endodontic treatment [37].

The advantages of LAD therapy are as follows:
can be used as needed and works instantaneously;
effective on all microorganisms; no resistance develops;
quick and accurate results; the treatment is safe for both
patient and practitioner; easy application and a powerful
source of non-laser light; quick and easy to apply; low-
cost treatment [38, 39].

3.3.3. Probiotic Therapy

What is probiotic therapy? Probiotics are live
bacteria with a weakened structure that beneficially activate
the immunity of a host and improve the microbial flora of
the oral cavity [40].  These living microorganisms are
administered at appropriate levels and result in sufficient
benefit for the host organism.  The mechanism by which
probiotics work in the oral cavity is based on two separate,
but complementary, pathways: exchange of supplemental
pathogen flora, which is strengthened as a result of
antibiotic therapy (chemical activity), and control of
immunological protection (local or systemic) [41].

The benefits of probiotic therapy are: inhibition of
bacterial growth; reduction of plaque accumulation;
reduction of gingival bleeding; does not cause irritation of
the soft tissue; does not cause discolouration of the teeth;
has a pleasant flavour; probiotics are naturally found, not
synthetic; can be introduced to the daily maintenance of
oral hygiene; and can be used in combination with other
medication.  The use of probiotics is widely supported by
numerous clinical studies [42].

Probiotics stimulate the systemic and oral immune
system and restore the appropriate concentration of
antigens.  Some of these bacteria produce antimicrobial
agents, while others take the place of harmful colonising
bacteria.  These mechanisms prevent the growth of
undesirable microflora and return microbial balance to the
oral cavity.  Probiotics are also important, as they selectively
inhibit periopathogens.  In relation to antibiotic therapy,
probiotics are beneficial since antibiotics act non-selectively
against bacteria; they destroy the balance of an already
unbalanced oral microflora and inhibit the defensive
mechanisms of the host [43]. Probiotics can be
administered as a supplement to periodontal therapy, in
order to stabilise and minimise inflammation and to re-
establish homeostasis of the oral bacteria.

Patients who are at risk for plaque accumulation
for any reason, or have gingival inflammation, stomatitis or
periodontitis, can be treated with oral probiotics.  They can
also be useful for patients with immunodeficiency disorders
and acute or chronic stress, as well as for reducing side-
effects among patients taking oral contraceptives,
antihistamines, anti-depressives, anticancerogenic
medication, steroids and other medications that lead to a
dry mouth.

Probiotics are safe for use by children, pregnant
women, diabetics, patients with osteoporosis, patients
with orthodontic treatments, smokers and elderly patients
[44].
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