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Management of Chronic Generalized Periodontitis
by Adjunctive Use of Diode Laser
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Abstract: The aim of this study was to evaluate the effect of a diode laser with nonsurgical periodontal therapy on chronic
periodontitis. Fifteen patients with chronic periodontitis were treated by conventional periodontal treatment using ultrasonic devices and
hand instruments and fifteen patients with additional use of diode laser Elexxion claros, fiber 300 um, pulse output 1,0 W; pulse freq.
CW; pulse duration CW; avg. power 1 W.AIl groups showed statistically significant improvements in terms of clinical attachment level
(CAL) gain and periodontal pocket depth (PPD) reduction compared to baseline. The obtained data suggested that SRP and adjunctive
laser therapy have significant short-term benefits in the treatment of chronic periodontitis.
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1. Introduction

Periodontitis is caused by anaerobic bacteria, which form
a biofilm on tooth surfaces or in the periodontal pocket.
These actions provoke an excessive and aggressive
immune reaction in the host, and cause collateral damage
to periodontal tissues. Removal of the biofilm and
elimination of periodontal pathogens from the periodontal
pocket is the main purpose of treatment for this disease.
Scaling and root-planing (SRP) is a non-surgical method
of mechanical debridement to eliminate calculus, plaque,
and contaminated root cementum from the periodontal
pocket and usually results in significant clinical
improvement. As an adjunct to SRP in inaccessible areas,
various other treatment strategies have been evaluated,
including the use of lasers. Diode lasers have been shown
to be effective modalities in non-surgical periodontal
therapy, with clinical effects including detoxification of
the root surface, and bacterial lysis.

2. Literature Survey

In vitro studies have tested the efficiency of diode lasers in
periodontal debridement using several models: 665-nm
AlGeAs (aluminium-germanium-arsenide) laser [1], 810-nm
GaAlAs (gallium-aluminium-arsenide) laser [1, 2], 655-nm
GaAlAs laser [3] and 980-nm diode laser [4]. In all these
studies, there was a minimal increase in temperature of 5° C
above the acceptable limits. The bactericidal effect of these
lasers depend on the type of bacteria, the wavelength and the
dose [3].

In vitro removal of calculus with a diode laser appears to be
consistent and comparable with hand SRP [1, 2, 3, 4].

Other in vitro studies reported no beneficial effect on the
attachment of periodontal cells on the root surface after
irradiation with GaAlAs diode laser at the point of 1 W for
20 seconds [3] or harmful ultrastructural changes that could
affect the synthesis of collagen [5].

In in vivo studies with diode lasers are established large
amounts of calculus after treatment and significant structural
damage to the root surface [3]. Yilmaz et al. [6] using

GaAlAs laser in a randomized controlled study and they
found no beneficial effects in comparison only with SRP.

3. Material

The study included 30 male and female patients aged
between 37-63 years, systemically healthy, none-smokers
with presence of chronic generalized periodontitis -
superficialis or profunda. Patients were divided into two
groups - Group 1 (SRP) and Group 2 (SRP +Diode laser).

Supra- and subgingival plaque and calculus are removed
(scaling) with ultrasound equipment and tips for supra- and
subgingivally instrumentation. After cleaning supragingival
tooth surfaces are polished with rubber, brush and an
abrasive paste. A rinse solution that contains 0.1%
chlorhexidine and inhibits plaque formation was prescribed
to the patients bid for 2 weeks. A toothpaste that inhibits
plaque formation was prescribed to the patients as well.

On the next visit the pocket depth, gingival margin,
furcation involvement and mobility were examinated.
Debridement of the root surfaces is performed within 24
hours (as per the principle of complete oral cavity
disinfection - full mouth disinfection) with manual Gracey
curettes with vertical, horizontal and oblique moves to a
tactile sense of clean and smooth root surface. During the
instrumentation washes with physiological saline solution
(0,9% NaCl) are carried out - Group 1. After manual
instrumentation in Group 2 the periodontal pockets are
treated with Diode laser Elexxion claros, 50 Watt with fiber
tip 300 um, the settings of the laser apparatus in the program
"Germ reduction in pockets" - pulse output 1,0 W; pulse
freq. CW,; pulse duration CW; avg. power 1 W for 15
seconds. The fiber is inserted into the periodontal pocket in
depth measured from -1 mm and moves with spiral
movements in coronary direction. Patient and staff put
protective eyeglasses.

The baseline data were recorded before treatment and at 1,5
and 3 months following treatment. Clinical measurements
were taken at six points around each tooth: mesio-lingual,
mesio-facial, facial, disto-facial, disto-lingual and lingual.
The following clinical parameters were measured: Plaque
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Index (PI), Gingival Index (Gl), Probing Depth (PD),
Clinical Attachment Level (CAL), Gingival Margin (GM).

4. Results

On Figures 1, 2 and 3 are shown the average pocket depth,
clinical attachment level and gingival margin by groups and

periods
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Figure 1: Pocket depth by groups and periods
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Figure 2: Cllnlcal attachment level by groups and periods
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Figure 3: Gingival margin by groups and periods

The mean PD at baseline was 4.63mm, at 6 weeks 3.68 mm
and at 3 months 3.06 among the laser treatment group. The
mean PD at baseline was 4.88 mm, at 6 weeks 3.94 mm and
at 3months 3.66 mm among the SRP group. The
comparison of mean PD at baseline, 6 weeks and 3 months
for both the laser treatment group and the SRP group was
found to be statistically significant.

The mean PD reduction at 3 months was found to be 1.57
mm among the laser treatment group and 1.69 mm among
the SRP group. This implies that although the PD decreased
significantly in both treatment groups compared to baseline,
SRP was insignificant more effective in reduction of PD

compared to laser assisted pocket therapy at 3 months post-
treatment interval.

The mean clinical attachment level (CAL) at baseline was
4.79 mm, at 6 weeks 4.39 mm and at 3 months 4.21 mm
among the laser treatment group. The mean CAL at baseline
was 5.16 mm, at 6 weeks 4.90 mm and at 3 months 4.71
mm among the SRP group. The comparison of mean CAL at
baseline, 6 weeks and 3 months for the laser treatment and
SRP group was found to be statistically significant.

The mean CAL gain at 6 weeks was found to be 0.40 mm
among the laser treatment group and 0.26 among the SRP
group. The mean CAL gain at 3 months was found to be
0.18 mm among the laser treatment group and 0.19 mm
among the SRP group. The comparison of mean CAL gain
at 6 weeks and 3 months between the laser treatment and
SRP was found to be statistically not significant.

This implies that there was significant gain in CAL in both
treatment groups compared to baseline, and laser assisted
pocket therapy was equally effective in producing CAL gain
compared to SRP at both 6 weeks and 3 month post-
treatment intervals.

The mean gingival margin (GM) at baseline was -0.15 mm
at 6 weeks -0.70 mm and at 3 months -1.14 mm among the
laser treatment group. The mean GM at baseline was -0.29
mm, at 6 weeks -0.96 mm and at 3 months -1.52 mm among
the SRP group. The comparison of mean GM at baseline, 6
weeks and 3 months for the laser treatment and SRP group
was found to be statistically significant.

The mean increase in gingival recession (GR) at 6 weeks
was found to be 0.55 mm among the laser treatment group
and 0.67 mm among the SRPgroup. The mean increase in
GR at 3 months was found to be 0.44 mm among the laser
treatment group and 0.56 among the SRP group.

The comparison of mean increase in GR at 6 weeks and
3 months between the laser treatment and SRP was found to
be statistically insignificant. Although not significantly sites
treated with laser assisted pocket therapy show less GR
when compared to sites treated with SRP alone.

5. Discussion

Gain of attachment level was observed in both groups at 3
months follow-up examination with  no statistically
significant difference between the groups. Similarly, some
studies have shown no significant difference in attachment
gain between cases treated with SRP combined with diode
laser [7, 8]and those treated only with SRP. These finding
are not in agreement with those of some recent randomized
clinical trials, which showed that treatment with laser
irradiatio [9] as an adjunct to conventional SRP have more
efficacy in attachment gain than SRP alone. The most
probable reason for lack of difference between groups is
discontinuity of laser therapy.

The results of the present study are in accordance with those
of studies evaluating the effect of photodisinfection alone
and in combination with conventional SRP [10, 11].
Assessing 33 patients with chronic  periodontitis,
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Andersen et al. reported a clinical attachment gain of 0.36 +
0.35 mm in the group treated with SRP alone after 12 weeks.
A gain of 0.86 £ 0.61 mm was observed for SRP with
adjunctive aPDT. These values are in agreement with those
reported in the present study.

The results of the present study showed significant reduction
in gingival level in both groups. In fact we expected it
because of removal of local stimulating factors and
reduction of the severity of inflammation. Also, we don’t
have statistically significant differences between the two
groups which confirm no harmless effect of recommended
protocol on gingival tissue.

Borajo et al in 2004 [7] in the evaluation of adjunctive laser
therapy with wavelength 980nm and the power of 2 W using
200pm fiber in pulsed mode showed a significant reduction
on gingival level, however according to the present study
there wasn’t any significant difference between test and
control groups in gingival recession.

6. Conclusion

The aim of the present study was to compare the
effectiveness of a Diode laser (980 nm) used as an
adjunctive therapy to SRP with that of SRP alone for non
surgical periodontal treatment in patients with chronic
periodontitis

The use of diode laser as adjunctive therapy to scaling and
root planing provided no additional clinical benefit over
conventional mechanical treatment
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