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ABSTRACT

Introduction: Periodontal disease belongs to a
group of diseases with more than one cause,
it is a disease of a multifactorial etiology.
Although bacteria are the main cause of the
disease, immunoinflammatory reaction of
the host is responsible for the majority of
destructive changes in periodontal tissue. The
main issue in the evaluation of the success
of periodontal therapy is the pluralism of the
bacteria and their dynamic changes during
the duration, on the one hand, and the pos-
sible inaccuracy of classical microbiological
analysis in determination of the dominant
role of a microorganism, or the success of
its reduction or elimination, on the other.
Thanks to advances of microbiology and
technological development, it is possible to
make an assessment of specific microorgan-
isms in a large number of samples of sub-
gingival plaque with extreme precision, using
checkerboard DNA-DNA hybridization and
method of polymerase chain reaction (PCR).

1. INTRODUCTION

Periodontal disease belongs to a
group of diseases with more than
one cause, it is a disease of a mul-
tifactorial etiology. The disease is
caused by the activity of local etio-
logical factors and causes an im-
mune reaction and interaction with
systemic and genetic components in
the organism. Although bacteria are
the main cause of the disease, im-
munoinflammatory reaction of the
host is responsible for the majority of
destructive changes in periodontal
tissue (1-10).

Resorption of alveolar bone is the
most critical moment in the patho-
genesis of periodontal disease and in-

The development of laser technology and
the discovery of its significant antimicrobial
effects have introduced and presented this
treatment modality as a possible auxiliary
method of periodontitis treatment. Materi-
als and Methods: The sample for the study
estimating the efficiency of application of
diode lasers in the reduction of periodontal
pockets consisted of 1164 periodontal
pockets in 24 subjects of both sexes. For
laser irradiation of periodontal pockets a
diode laser was used, a low-power laser
(SmilePro 980, Biolitec, Germany), working
in a mode precisely tuned for treatment of
periodontal pockets. All subjects underwent:
general anamnesis, periodontal status, and
orthopantogram radiograph analysis. Fol-
lowing a standard periodontal preparation, a
sample of subgingival plaque was collected
for molecular-biological analysis (real-time
PCR method) prior to laser irradiation of
periodontal pockets, immediately following
the irradiation, and during the control exami-
nation 3 months after irradiation. Results: The

dicates the irreversibility of the path-
ological process. During the develop-
ment of periodontal disease, complex
mechanisms of bone resorption are
noted, which are dominant in rela-
tion to the formation of new bone. To
understand the nature of this com-
plex pathologic process, it is impor-
tant to emphasize that the destruc
tion of the alveolar bone caused by
inflammation is not necrosis of the
bone, but the activity of osteoclastic
cells that reduce bone mass. This is
not a continuous process; instead, it
is characterized by alteration of pe-
riods of remission and exacerbation
(r-20).

In order for the periodontal patho-

results of the molecular-biological analysis of
target periodontal pathogens Actinobacillus
(Aggregatibacter) actinomycetemcomitans
(AA) and Porphyromonas gingivalis (PG)
isolated from periodontal pockets prior to
laser irradiation, immediately after laser ir-
radiation, and at the control examination after
3 months were processed statistically (using
real-time PCR method). The results showed
that there was a statistically significant de-
crease in CT values for the tested bacteria
immediately after treatment and the control
examination, compared with the level of CT
values for the same bacteria before treatment.
Conclusions: Based on the obtained results,
we concluded that diode laser irradiation
reduces the number of active periodontal
pathogens. We believe that the use of diode
lasers, as a supplementary method in the
treatment of periodontal disease, is extremely
useful and efficient, and can be recom-
mended as part of standard clinical practice.
Keywords: periodontal disease, periopatho-
gen, diode laser, laser therapy

gens to cause the disease, it is impor-
tant that they are able to colonize the
subgingival space and create agents
that either directly damage the tissue
of the host or lead to self-destruction
of tissue. To colonize subgingival
space, bacterial species must be able
to adhere to a surface, to multiply, to
successfully compete with other bac-
terial species in the environment,
and to defend itself against the de-
fense mechanisms of the host.(21-23)

Microorganisms in periodontal
pockets are in a state of continuous
flux. Periodontal destruction can be
a result of a combination of bacterial
factors that are changing over time.
This is in contrast with most other
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conventional infectious diseases,
where the host counters one micro-
organism, and the diagnosis is deter-
mined through the presence of that
particular pathogen.

2. 0BJECTIVE

The main objective of this study
was to precisely evaluate, using
methods of polymerase chain reac-
tion (PCR), certain specific microor-
ganisms in a large number of sam-
ples of subgingival plaque, and to as-
sess the effect of a combined therapy
on active reduction of pathogens
in the pockets following the laser
therapy (after standard processing
methods).

3. MATERIALS AND METHODS

To test the effect of diode laser on
the reduction of targeted anaerobic
pathogens in periodontal pockets,
samples were taken from the pockets
of each patient prior to laser treat-
ment, immediately after the treat-
ment, and during the control exam-
ination 3 months later; these sam-
ples were analyzed using real-time
PCR analysis. This study included
24 adult patients of both sexes with
chronic periodontitis who had atleast
one true pockets of smm or deeper
in at least two quadrants. The study
included subjects without systemic
diseases who did not take any anti-
biotics 3 months prior to proposed
treatment. All subjects gave their
consent to the treatment of periodon-
titis with complementary diode laser
therapy. Each patient underwent the
following protocol:

Anamnesis and clinical-radiolog-
ical evaluation. Following the infor-
mation about the general health of
the patient and habits (smoking) a
clinical examination and orthopan-
togram analysis were performed,
followed by the standard initial peri-
odontal therapy.

Microbiological analysis of subgin-
gival plaque. First samples for molec-
ular-biological analysis were taken
from the three deepest pockets of
each participant during the third
visit (after standard methods of prep-
aration), prior to laser irradiation.
The same procedure was repeated
following the laser therapy and
during the control examination after

three months. The sampled area was
previously isolated and dried using a
cotton swab (without the air syringe).
Sterile paper points were then intro-
duced to the bottom of the pocket
and left in situ for 10 seconds. When
removing the points, care was taken
to avoid coming into contact with
saliva or the epithelium of the oral
cavity. The points were then placed
in a tightly sealed sterile tube spe-
cifically designed for the transport
of the sample to a specialized labo-
ratory for molecular-biological anal-
ysis (using real-time PCR method).
Molecular-biological analysis was
done Dby trained staff at the Insti-
tute of Microbiology, Parasitology
and Immunology of the Univer-
sity Clinical Center in Sarajevo, fol-
lowing the isolation protocol. DNA
was isolated from the obtained sam-
ples using QIAamp DNA mini kit.

In accordance with the recom-
mended precautions for working
with lasers, both the patient and the
dentist wore goggles, and the area in
which the treatment took place was
marked appropriately.

4. RESULTS

The study included 24 patients
of both sexes, with an average age
of 37.6 years, who had chronic peri-
odontitis; a total of 582 teeth with
1164 periodontal pockets were ex-
amined. Molecular-biological anal-
ysis using real-time PCR method ex-
pressed the obtained numeric values
in CT values for each bacterium, ac-
cording to which 30 CT value was
set as the limit at which the bacteria
could no longer be detected. There-
fore, it can be deduced that lower CT
value correlates with the higher posi-
tivity of the sample (table 1).

All submitted samples

t-test

underwent the same

95% Confidence interval

protocol, and after the T it g Ma S lower upper
completion of amplifi- -375 23 <01 -229 0.6l -3.56 -1.03
cation, analysis of the -453 23 <01 -381 084 -5.56 -2.07

obtained CT values for
each Dbacterium was

Table 1. Paierd-samples t-test for Actinobacillus (Aggregatibacter)
actinomycetemcomitans (AA)

performed before laser

AA

application, immedi- ®

ately after the treat- ®

28

ment, and at the control

27

examination after three
months.
Laser irradiation 2

26

25 +—

before therapy ‘ immediately after therapy ‘ after therapy

of periodontal pockets.

0 mean CT value

26.05 | 28.35 | 20.87

Laser irradiation of peri-
odontal pockets was
performed after stan-
dard periodontal prepa-
ration, using a low-power diode laser
(SmilePro 980, Biolitec, Germany),
twice in a span of five days. Diode
laser was set to the “Parodontologye”
mode (Puls 25, On time o.10s, Off
time o.05s, Fiber Range 300-6004,
Set power 2.0W), which is the fac
tory setting for the treatment of peri-
odontal pockets. Laser therapy was
performed by introducing the fiber
optic working arm of the into the
deepest point of the pocket following
the longitudinal axis of the tooth, and
then using sinusoidal movements to
pull it out over a span of 5 seconds
(24). The procedure was repeated so
that each periodontal pocket received
a total of 25s of treatment.
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Graph 1. Mean CT values for Actinobacillus (Aggregatibacter)
actinomycetemcomitans (AA) before laser therapy, immediately after laser
therapy, and 3 months later

Graph 1 shows that the mean CT
values of AA differ before, immedi-
ately after, and three months after
therapy. We will use paired-samples
t-test for to determine whether this is
statistically significant.

Paired-samples t-test determined
that the mean level of CT values for
Actinobacillus actinomycetemcom-
itans (AA) before treatment (M =
26.05) was statistically significantly
different from the mean level of CT
values of AA immediately after the
treatment (M = 28.34): t = -3.75, p
<.o1, as well as three months after
the treatment (M = 29.87): t = -4.53,
p <.o1, at the 1% risk level. In other
words, there was a significant de-
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PG

influence of a low-power
laser on periodontal

pathogens during non-

surgical  periodontal

therapy.  Explanation
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. j
20

in the fact that peri-

before therapy

‘ immediately after therapy‘ 3 mts after therapy

mmean CT value 21.80 25.25 |

odontal pathogens are

26.50

extremely difficult to

Graph 2. Mean CT values for Porphyromonas gingivalis (PG) before laser

therapy, immediately after laser therapy, and 3 months later

detect and isolate using
the standard laboratory

t-test

methods. Modern labo-

95% Confidence interval

ratory methods of DNA

T d - Sig. My S, lower upper analysis and real-time
269 23 <05 -345 128  -6.09 081  PCR analysis which are
411 23 <01 469 114 -7.06 233 recommended  today

Tahle 2. Paired-samples t-test for Porphyromonas gingivalis (PG)

crease in AA after the treatment
compared with the level of AA be-
fore treatment. Graph 2 shows that
the mean CT values for PG differ
before, immediately after, and three
months after therapy. We will use
paired samples t-test to determine
whether this is statistically signifi-
cant. Paired-samples t-test deter-
mined that the level of CT values of
PG before treatment (M = 21.80) was
statistically significantly different
from the mean level of CT values of
PG immediately after the treatment
(M = 25.25): t = -2.69, p <.05 as well
as three months after the treatment
(M =26.49): t=-4.11, p <.o1 at the 5%
risk level. In other words, there was a
significant decrease in PG after the
treatment compared with the level of
PG prior to therapy (table 2).

5. DISCUSSION

It is widely accepted that peri-
odontal pathogens cannot be com-
pletely eliminated by conventional
scaling and root polishing, and
deeper pockets have more incom-
pletely removed subgingival plaque
and concrement, especially when
using hand-held instruments (2;5).
It is well known that certain peri-
odontal pathogens are able to pene-
trate the periodontal tissues. For ex-
ample, A. actinomyc-etemcomitans
was found in the connective tissue of
active and inactive “loci” of the peri-
odontium, and it is believed that P.
gingivalis can penetrate oral epithe-
lial cells (26, 27).

A small number of studies dealt
with microbiological analysis of the

are too expensive to be
a part of everyday clin-
ical practice. There-
fore, studies of this type have a spe-
cial significance for clinical practice.
Findings from several studies have
shown a high bactericidal potential
of Er:'YAG lasers. Aditionally, it is be-
lieved that this laser not only elimi-
nates the bacteria, but also deactivates
bacterial toxins dispersed in the root
cementum without the production of
smear layer, which undoubtedly con-
tributes to the improvement of peri-
odontal health (28, 29, 30). These re-
sults correspond to the results of our
study, although we used a low-power
diode laser.

In the first study, Moritz et al. (31)
used a diode laser of 2.5 W output
power (pulse mode) in treatment of
periodontal pockets following an ul-
trasound. They concluded that ra-
diation causes considerable bacte-
rial elimination from periodontal
pockets at a much higher level than
the ultrasound, especially of Acti-
nobacillus actinomycetemcomitans.
In another study, Moritz et al. (32)
used a diode laser as a complemen-
tary treatment of periodontitis. Pulse
irradiation with 2.5 W (50 Hz, pulse
duration 10 msec) was performed
three times (after 7 days, after 2
months, and after 4 months) fol-
lowing the application of ultrasound.
After 6 months, bacterial reduc
tion was significantly greater in the
test group with the improvement of
bleeding after probing, compared to
the control group in which the ultra-
sound was followed by rinsing with
H202. The authors concluded that
treatment with diode laser, in com-

bination with ultrasound, improves
the process of regeneration of peri-
odontal pockets by eliminating bac-
teria.

Our results concur with the re-
sults of Moritz et al. (31, 32 ), spe-
cifically those related to Actinoba-
cillus actinomycetemcomitans (AA),
which is thought to be extremely re-
sistant to many therapeutic proce-
dures, and very difficult to eliminate
from medium-deep and very deep
periodontal pockets. In our study,
we obtained a mean CT value of AA
of 26.05 before treatment, 28.35 im-
mediately after treatment, and 29.87
at the control examination after 3
months, which is a statistically sig-
nificant reduction of the pathogen to
the limit of 30 CT values where it is
no longer detectable. Our study ob-
tained exceptionally good results, es-
pecially in the reduction of Porphy-
romonas gingivalis ( PG ), which had
the highest initial mean CT value
(before treatment) of 21.80. Imme-
diately following the completion of
therapy, mean CT value was 25.25,
and it was 26.50 after 3 months (p
< .or at 5% risk level), which can be
explained by a significant prolonged
bactericidal effect of complementary
laser therapy.

Our results only partially concur
with the results obtained by Kamma
et al. (33). We believe that the draw-
back of the study done by Kamma et
al. was that the mouth of each sub-
ject was divided into four segments
in order to evaluate the effect of a
variety of therapeutic procedures in
the same subject, and that this is the
reason why the A. Actinomycetem-
comitans was excluded from the
study.

Aditionally, Derdilopoulou et al.
aimed to evaluate and compare the
microbiological effect of four dif-
ferent therapeutic procedures (use
of hand-held instruments, Er:YAG-
laser, sonic, and ultrasonic scrapers)
in patients with chronic periodon-
titis. Bacterial samples were col-
lected from 72 patients, from the
deepest pockets in each quadrant.
Using polymerase chain reaction
they estimated the amounts of Ag-
gregatibacter (Actinobacillus) acti-
nomycetemcomitans (AA), Porphy-
romonas gingivalis (PG), Prevotella
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intermediae (PI), Tannerella forsyth-
ensis (TF), and Treponema denti-
cola (TD) at the beginning, as well as
3 and 6 months after treatment. In
every patient, individual quadrants
were randomly treated with curettes
(H-group), Er: YAG laser (L-group),
sonic device (S-group), or ultrasonic
device (U- group). Three months
after the treatment, Pg, Pi, TF, and
TD were significantly reduced in all
groups. Laser and sonic instruments
failed to reduce the AA. Bacterial
reductions achieved in this study,
were not retained three months after
therapy (34). The explanation for
these findings could lie in the limited
design of the divided mouth study,
same as in the study by Kamma et al.
(33), where each quadrant was treated
with different therapeutic procedure
in the same patient. Six months after
the active periodontal therapy, the
amount of bacteria increased again
to a different extent for each treat-
ment group and for each species.
The authors believe that it would
take an additional clinical trial to de-
termine the microbiological effects
of each treatment modality, particu-
larly in relation to modern Er:-YAG
laser device which was not shown to
be superior in this study (34).

Based on the results of Kamma
et al. and Derdilopoulou et al. (33,
34), we believe that the efficiency of
the applied therapeutic procedures
cannot be reliably evaluated in the
study of divided mouth. Therefore,
we decided to examine the efficacy
of a single laser as complementary
periodontal therapy.

Our study obtained a statistically
significant reduction in the tested
periodontal pathogens, detected by
real-time PCR methods, and retained
them at the control examination after
three months. These results speak
in favor of the efficiency of comple-
mentary periodontal therapy with a
diode laser. The obtained results par-
ticularly contribute to addressing the
concerns regarding the effectiveness
of this therapeutic procedure with
the complementary use of lasers.

6. CONCLUSION

The results of our study demon-
strate the benefits of non-surgical
treatment with low-power diode laser

in chronic periodontitis, reflected in
a significant reduction of tested peri-
odontal pathogens, not only imme-
diately after the treatment, but also
at the control examination three
months later.

Based on the above, we may sug-
gest that physicians, after the initial
periodontal therapy, should apply
complementary laser therapy in the
treatment of periodontitis as a safe
clinical procedure. The results of
such studies encourage us in hoping
that the use of complementary low-
power laser in the future will be-
come a part of the standard protocol
of non-surgical periodontal therapy.
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