
SUMMARY
Background: The primary goal of periodontal therapy is to arrest the 

inflammatory process by reducing microorganisms. Therefore laser therapy, 
used as an adjunct to conventional therapy, has been proposed as a novel 
treatment option.

Methods: The study had a split mouth design. We included 30 subjects 
aged 30-60 years with chronic periodontitis, according to AAP from 1999. 
The control side, the left quadrant of the lower and the upper jaw, was 
treated only with scaling and root planning (SRP) + pocket curettage. 
The test side, right quadrant of the lower and the upper jaw, was treated 
both with SRP + pocket curettage, and Fidelis III Nd:YAG laser (Fotona). 
We used 2 treatment options of Nd:YAG laser: closed curettage and deep 
disinfection. The following clinical conditions were evaluated on the day 
0 and the day 90: the plaque index (PI), gingival index (GI), bleeding on 
probing (BOP), pocket probing depth (PPD), and clinical attachment lost 
(CAL).  

Results: There were no statistically significant differences concerning 
clinical data between the test and control side on baseline. Both treatments 
enhanced the clinical situation compared to baseline. All above mentioned 
parameters significantly decreased after 3 months compared to baseline. 
BOP significantly decreased at the test side compared to the control side, 3 
months after the treatment (Z = -5.93; p<0.001).

Conclusion: SRP was effective in reducing levels of clinical outcomes 
in periodontitis (plaque, inflammation, BOP, PPD and CAL). Fidelis III 
Nd:Yag laser had longer lasting effect in BOP.
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Introduction

The primary goal of periodontal therapy is to arrest 
inflammation by reducing microorganisms. Current 
approach is based on mechanical removal and the use of 
remedies (antibiotics and corticosteroids), which are used 
locally or systemically. There were 2 problems we faced 
with their uses. The first, there is some percent of patients 
with contraindications for chemotherapeutics. The second, 
because of the chronic nature of periodontal disease, 
repeated administration of some antibiotics may provoke 

bacterial resistance due to their mutation. Therefore 
laser therapy, used as adjunct or as conventional therapy, 
has been proposed as a novel treatment option against 
bacterial invasion.

Delivery of laser light, locally on the inflamed 
periodontal pocket, causes disruption on cellular 
membrane of bacterial cells and do not causes resistance 
on host response. The use of a Nd:YAG laser in the 
treatment of chronic periodontitis is based on the 
purported benefits of subgingival curettage, which induces 
new attachment through regeneration of cementum, 
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periodontal ligament, and forming of alveolar bone1. 
There is limited evidence suggesting that lasers cause 
greater reduction of subgingival bacteria than reduction 
achieved by conservative periodontal therapy2. Laser 
therapy seems to have impact on the micro-flora, which in 
comparison to the use of antibiotics, does not has known 
side-effects. The minimal risk for bacterial resistance to 
laser therapy is a major advantage3. The effect of laser 
light against human tissue depend of wave length of 
energy that was emitted from the laser, power of density 
and time duration of laser light toward tissue. Primary 
rule with laser light management is the fact that the laser 
effect is bigger when energy absorbed by tissue is bigger. 
Speed and efficiency of laser procedures are defined by 
laser parameters, size of the treated surface and speed of 
moving handpiece.

Periodontal disease in any form and clinical stadium 
may be treated by laser light. Limited research suggests 
that the use of lasers as an adjunct to scaling and root 
planning (SRP) may improve the effectiveness of this 
procedure4-6. Each laser has different wavelengths and 
power levels that can be used safely during different 
periodontal procedures. However, damage to periodontal 
tissues can be caused if an inappropriate wavelength and/
or power level is used during a periodontal procedure. 

The aim of this study was to examine whether 
laser therapy, as an adjunct to SRP + pocket curettage 
in subjects with chronic periodontitis, improves the 
treatment results compared to treatment with SRP + 
pocket curettage alone.

Material and Method

This split mouth study aimed to compare 
conservative technique in periodontal treatment 
(SRP + pocket curettage) and combined treatment 
with (SRP + pocket curettage) and laser Nd:YAG 
as an adjunct. The study was conducted at the 
Department of Oral Pathology and Periodontology, 
Dental Clinical Center St. Pantelejmon - Skopje. All 
of the patients signed a written consent to participate 
in the study, which was approved by Ethical 
Committee of the Faculty of Dentistry in Skopje.

30 subjects aged 30-60 with chronic periodontitis 
according to the AAP (American Academy of 
Periodontology) from 19997, were selected. Criteria 
for participation in the study were the following: the 
presence of at least 3 teeth in each quadrant of the jaw 
with periodontal probing depth ≥ 4 mm; patients without 
any systemic diseases; non-smokers in the past ten years. 
When they joined the study each patient was marked 
with randomization number. 2 quadrants on the left side 
of the upper and lower jaw were treated by SRP + pocket 
curettage alone, and were named the control side; another 

2 quadrants on the right side of the upper and lower jaw 
were treated both with SRP + pocket curettage and Fidelis 
III Nd:Yag laser (Fotona), and were named the test side.

Clinical condition was evaluated on baseline using 
clinical parameters (indexes) of all teeth with 1 or 2 roots, 
in each quadrant. Patients were instructed how to maintain 
basic oral hygiene by applying Bass method for brushing 
teeth, twice a day, and to use dental floss.

 SRP was performed under local anesthesia with 
manual instruments (Greys’s curettes) on both sides. The 
whole study was performed by one operator. 

24 hours after completing the required conservative 
treatment, the test side was treated with laser light. We 
used Fidelis III Nd:Yag laser 1064nm wave length, with 
chosen options for closed curettage and deep disinfection: 
VSP (very short pulse), power 1.5W Hz, frequency 20 Hz, 
periodontal fibre handpiece 300μ, time 60 sec/pocket.

Optical periodontal fibre was inserted in the pocket 
and kept parallel with the root surface of the tooth, 
performing laterally movement along the pocket. The data 
were recorded in individual places, under the patient’s 
number.

Patients were scheduled for check up after 6 weeks 
from the treatment, during which period the oral hygiene 
was controlled, with given advices for maintaining it. 
This was evaluated by removing dental calculi and dental 
plaque if necessary. Then the patients were scheduled for 
check up after 3 months from the initial treatment, and 
the same periodontal indexes were measured. The clinical 
outcomes were compared for both the examined sides (test 
and control) at the beginning (before treatment), and after 
3 months.

Clinical outcomes were measured using plaque 
index (PI) - Silness & Loe, 19648, and gingival index 
(GI) - Loe & Silness 19639. The indexes were determined 
on the buccal, lingual, mesial and distal side of each 
tooth, in each quadrant, for all 30 patients. Bleeding on 
probing (BOP) was graded 1, if it occurred within 30 
sec. If not, it was graded 0. Pocket probing depth (PPD) 
was measured with periodontal probe from the gingival 
margin to the bottom of the periodontal pocket. Clinical 
attachment lost (CAL) was measured with periodontal 
probe from the enamel-cementum junction to the bottom 
of the periodontal pocket. For each tooth, maximal PPD 
and CAL derived by measuring 6 sites around each tooth, 
recording the maximum values. 

The patients were scheduled for check up after 
3 months from the baseline treatment, when same 
periodontal indexes were measured 

Statistical analysis of data was made with the 
program STATISTICA 7.0, using descriptive statistics, 
test for normality, T-test, Wilcoxon matched pairs test 
(Z) and Mann-Whitney U Test (Z), at the series with 
numerical distinctions. At the series with attributive 
distinctions, structural percentage was used.
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Results 

We included 30 subjects in the study, 15 males and 15 
females. Table 1 shows descriptive statistics of examined 
patients’ age. Men were older (48.67±7.51) than women 
(46.33±7.041), without statistically significant difference.

Table 2 shows clinical parameters of the test and 
control side determined at the baseline examination. There 
were no significant differences between control and test 
side for each of the examined parameters (Tab. 2).

On the 90th day of study (Tab. 3) there were no 
significant differences between control and test side 

for PI, GI, PPD and CAL. For Z = -5.93 and p < 0.001 
(p = 0.000000) there was a significant difference 
between the values of BOP test/BOP control (there 
was significantly increased bleeding on probing in the 
controlled side of the mouth).

Table 4 shows a comparison of clinical parameters 
received on baseline examination (before therapy) and day 
90, conducted at the same side of the mouth. There was 
a significant difference of all the examined parameters on 
the test and control sides at the baseline examination and 
the 90th day of study, as well as between the groups.

Table 1. Age of the examined patients

N Mean Confidence
-95%

Confidence
+95%

Min. Max. SD

Males 15 48.67 44.51 52.82 35.00 60.00 7.51

Females 15 46.33 42.44 50.23 37.00 59.00 7.04

Table 2. Comparison of clinical parameters determined at the baseline examination of the test and control sides 

Parameter Rank Sum   test Rank Sum   control U Z p-level

PI 868.50 961.50 403.50 -0.69 0.49

GI 875.50 954.50 410.50 -0.58 0.56

BOP 944.50 885.50 420.50 0.44 0.66

CAL 920.00 910.00 445.00 0.074 0.94

PPD*
Mean Mean t df p

5.33 5.35 -0.10 58 0.92

* Descriptive Statistics for the PPD

Table 3. Comparison of clinical parameters determined on the 90th day of the study of the test and control side 

Parameter Rank Sum     test Rank Sum    control U Z p-level

PI 911.50 918.50 446.50 -0.05 0.96

GI 854.00 976.00 389.00 -0.90 0.37

BOP 514.00 1316.00 49.00 -5.93 0.000*

CAL 925.00 905.00 440.00 0.15 0.88

PPD 925.00 905.00 440.00 0.15 0.88
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Discussion

Usage of Nd:Yag laser in the treatment of chronic 
periodontitis was based on successful subgingival 
curettage, which lead to creation of the new attachment 
throw regeneration of cementum and periodontal 
ligament; it contributes to the creation of new alveolar 
bone, too. These results were due to reduction of number 
of bacterial cells in periodontal pocket, coagulation of 
inflamed and necrotizing tissue and its bio-stimulating 
effect on osteoblasts10.

One of the first in vivo studies reporting the reduction 
in pathogenic bacteria following irradiation with the 
Nd:YAG laser showed decreases in Porphyromonas 
gingivalis (Pg), Prevotella intermedia (Pi), and 
Actinobacillus Actinomicetemcomitans (Aa)11. A later 
study, also using the Nd:YAG laser, compared laser 
therapy to SRP and reported that both modalities reduced 
levels of microorganisms, but incompletely eliminated Aa. 
Laser therapy resulted in a greater reduction in microbial 
flora against baseline levels 10 weeks after the beginning 
of the therapy12.

Another in vivo study compared SRP (1 episode) 
to SRP followed by irradiation with the Nd:Yag laser at 
a relatively high energy density of 124/cm2. Treated 
pockets were irradiated once per week for 3 weeks. 
Levels of Pg, Pi and Aa were determined at 6 months 
after the treatment, and only levels of Pg were found to 
be significantly reduced compared to SRP13. In the study 
of Ambrosini et al14, no statistically significant difference 
was observed for adjunctive effect of laser therapy against 
SRP alone. However, all patients received a prescription 

of 0.2% chlorhexidine for mouth rinse during the initial 
healing phase14. On the contrary, statistically significant 
differences in GI and CAL were reported for the laser 
treated sites compared to controls at 6 months in the study 
by Neill and Mellonig15.

In our study, the results clearly show that both 
treatment modalities were effective in decreasing the 
values of the clinical parameters used for evaluation of 
periodontitis. At the beginning, the mean PPD was 5.33 
for the test side and 5.35 for the control side, and changed 
to 4.22 for the test side (SRP + laser) and 4.17 (SRP) after 
the treatment. These values corroborate those obtained by 
other authors16,17. It has been established that SRP is an 
efficient therapy18 and that very few pockets do not show 
some sign of improvement after non-surgical treatment19.

In our study, initial mean CAL was 5.00 for the 
entire sample and changed to 4.79 for the test side (SRP 
+ laser), and 4.75 (SRP) 3 months after the treatment. 
Statistical analysis of data showed a significant difference 
between the values of CAL after periodontal treatment 
on both sides. There was a significant difference between 
the values of CAL on the control side and the test side, 
on baseline examination and 90 days thereafter. The only 
significant result from the analyses conducted on 90th day 
is for (BOP) values between the test and control sides. 
Significantly higher bleeding has been noticed on the 
control side than on the test side.

Evaluating outcomes of non-surgical periodontal 
therapy concerning CAL, this seems as gold standard. 
Thus, if one calculates the average gain in CAL reported 
in studies for laser therapy with Nd:YAG versus SRP 

 Table 4. Comparison of clinical parameters determined on baseline and day 90 conducted at same side of mouth. 

Parameter Valid T Z p-level

PI test 30 0.00 4.78 0.000002*

PI control 30 0.00 4.78 0.000002*

GI test 30 0.00 4.78 0.000002*

GI control 30 0.00 4.78 0.000002*

BOP test 30 0.00 4.78 0.000002*

BOP control 30 0.00 4.11 0.000040*

CAL test 30 0.00 4.015 0.000060*

CAL control 30 0.00 4.015 0.000060*

PPD test 30 0.00 4.622599 0.000004*

PPD
Mean Mean t p

5.35 4.17 9.71 0.00000*
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alone, it becomes evident that there is minimal benefit 
following sub-gingival laser  therapy20,21. 

Further analysis of these data shows that some 
of the studies reported essentially equivalent results 
between laser-treated groups and controls22,23, and some 
studies24,25 clearly favoured laser therapy against SRP. 
3 studies26-28 reported little to no difference in PPD 
reduction when comparing laser treated site to control 
sites (SRP only) when using different kind of laser light 
(Er:YAG, Nd:YAP and gallium arsenide diode laser) and 
one study29 reported a greater mean decrease in PD in 
SRP treated sites than in those treated by laser. However, 
these studies used different kind of laser light. 

Lastly, when the Nd:YAG laser was combined with 
locally delivered monocycline, PD was significantly 
reduced compared to sites treated by laser alone30. Results 
for BOP and reduction of pathogenic bacteria were 
contradictory, too. 2 studies31,32 reported no difference 
between test and control groups in levels of sub-gingival 
bacteria, and 2 studies reported significant decreases in 
laser treated sites 33. Due to these contradictory findings, 
it seems that there is a great need to develop an evidence 
based approach for usage of lasers to treat chronic 
periodontitis.

Conclusion

SRP + pocket curettage was effective in reducing 
levels of clinical outcomes in periodontitis (plaque, 
inflammation, BOP, PPD and CAL). Fidelis III Nd:Yag 
laser have longer lasting effect in BOP.
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