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Background: Scaling and root planing is the gold standard non-surgical therapy in patients with periodontitis. 
However, mechanical debridement alone may not eradicate all periopathogens from subgingival niches. Adjunctive use 
of diode laser in pocket therapy may improve tissue healing by its bactericidal and detoxification effects in subgingival 
areas. The objective of this study was to evaluate and compare effectiveness of scaling and root planing alone and 
scaling and root planing along with diode laser in chronic periodontitis patients.

Methods: This is a prospective comparative study conducted in which 30 chronic periodontitis patients with at 
least one site with clinical attachment loss ≥3mm in each contralateral quadrant were included and divided into Site 
A (control) scaling and root planing only and Site B (test) scaling and root planing with diode laser therapy. Clinical 
parameters (Plaque Index, Gingival Index, Probing Pocket Depth and Clinical Attachment Level) were recorded at 
baseline, one month and three months postoperatively and compared. Student’s t-test was used to analyze intra and 
inter site mean variation.

Results: Site A and Site B showed significant improvements in clinical parameters at three months postoperatively (p 
≤0.05) with better improvement observed in Site B (p ≤0.05).   

Conclusions: The use of diode laser as an adjunct to scaling and root planing can be considered as an effective 
treatment modality for the management of chronic periodontitis than scaling and root planing alone.
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INTRODUCTION

The primary goal of periodontal treatment is to remove 
periopathogens from the oral cavity.1 This can be 
considered as achieved when there is decrease in plaque 
index (PI), gingival index (GI), probing pocket depth 
(PPD) and gain in clinical attachment level (CAL). Among 
them, gain in CAL serves as the most reliable indicator.

Scaling and root planing (SRP) is the gold standard 
non-surgical therapy.2 However, it does not remove 
all periopathogens from subgingival niches. Various 
adjunctive protocols have been developed among which 
the use of lasers have gained popularity.3,4 Most of the 
studies4–9 have shown superior results with added use of 
a diode laser over SRP alone in peridontitis while some 
did not show significant difference.10–12

However, to our knowledge no such literatures are 

available in Nepal. Thus, the present study was designed 
to compare effect of SRP alone and SRP along with diode 
laser in chronic periodontitis.

METHODS

This is a prospective comparative study with a split 
mouth design conducted over a period of one year (9th 
October 2018 to 10th September 2019) in Department 
of Periodontics, Universal College of Medical Sciences 
(UCMS), Bhairahawa, Nepal. This study was reviewed 
and approved by Institutional Review Committee of 
UCMS, Bhairahawa, Nepal (UCMS/ IRC/198/18). A 
written consent was taken from the patients prior to 
data collection. 

Systemically healthy patients diagnosed as chronic 
periodontitis with clinical attachment loss ≥3mm on at 
least one site in each contralateral quadrant (either 
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maxilla or mandible) at baseline and patients with good 
compliance were included in the study. Patients who were 
on systemic antibiotic treatment in the preceding three 
months, those who had taken periodontal treatment 
during last six months, pregnant or lactating females, 
smoker and alcoholic were excluded from the study. 
Based on the study by Salgam et al.,13 considering CAL as 
variable outcome, standard deviation of 0.65 and mean 
difference of 0.5, the number of patient required to be 
enrolled in the study was calculated as 27. However, 
considering the possibility of having a certain amount 
of drop-out patients, total number of patients included 
was 30.

Patient who fulfilled all the inclusion and exclusion 
criteria, were divided into two treatment sites. Right 
side was considered as Site A (Control): Treated with SRP 
alone and the contralateral left side as Site B (Test): 
Treated with SRP along with diode laser therapy. The 
clinical parameters included evaluation of PI (Silness 
& Loe, 1964)14, GI (Loe and Silness, 1963)15, PPD and 
CAL.  The PPD was measured by GDC University of North 
Carolina -15 probe to the nearest millimeter as the 
distance from the crest of the gingival margin to the 
base of the pocket. The CAL was measured using same 
periodontal probe as the distance between the base 
of the pocket and CEJ.  Baseline measurement of the 
clinical parameters was done before SRP.

Full mouth SRP was performed using ultrasonic scalers 
on Site A (Figure 1).

Figure 1. Ultrasonic scaling at Site A

On the Site B, SRP was done followed by laser 
therapy. Local anesthesia was given and diode laser 
(iLase™) application was carried out using 940 nm, 
a flexible fiber optic tip with a diameter of 300 µm 
(Figure 2). The laser tip was activated after the fiber 
has reached calibrated depth. Then the tip was moved 
horizontally (back and forth) and coronally (up and 
down), maintaining contact with soft tissue for 15-20 

seconds. Then the area was irrigated with normal saline. 
During laser application, protective eyeglasses were 
worn by the patient, operator, and the assistant. Then, 
patients were kept on follow up visits and all clinical 
parameters were recorded in one and three months.

Figure 2. Diode laser application at Site B

The collected data were entered in Microsoft excel sheet 
and the statistical analysis was done using Statistical 
Package for Social Sciences version 16.0. The data were 
subjected to test of normality (Q-Q plot) where it was 
found to be normally distributed. Student’s t-test was 
used to analyze the variation in mean between two sites 
where, p ≤0.05 denotes statistically significant.

RESULTS

In total 30 patients included in the study, 60% (n=18) 
were males and 40% (n=12) were females. The mean 
age of the patients was 35±11.20 years. The mean (±SD) 
clinical parameters in site A and site B is shown in table 
1. The mean clinical parameters scores were found to be 
reduced postoperatively at one month and three months 
compared to baseline in both sites.

The mean reduction in clinical parameters in Site A and 
Site B from baseline to one month and baseline to three 
months is presented in table 2. On applying student’s 
t-test statistically significant reduction in both sites at 
all time intervals were observed (p ≤0.05). Further, it 
was noted that Site B had greater improvement in all 
clinical parameters.

The mean difference in clinical parameters between Site 
A and Site B from baseline to one month and baseline 
to three months is illustrated in table 3. There was 
statistically significant improvement in GI, PPD and gain 
in CAL when Site A and Site B were compared at different 
time intervals (p ≤0.05). However, in case of PI score, 
it was statistical significant only when baseline was 
compared to three months (p ≤0.05).
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DISCUSSION

SRP, also known as non-surgical periodontal therapy, 
is an integral part of periodontal therapy. Numerous 
clinical and histopathological studies have reported its 
beneficial effect on gingival and periodontal health.16–18 
But, it cannot effectively remove microorganisms 
from the tissues lining the periodontal pockets. This 
shortcoming can be overcome by adjunctive use of laser 
along with SRP as it exert bactericidal and detoxifying 
effects.5 The beneficial effects of laser in pocket 
therapy have been reviewed in several studies.2,19 The 
use of diode laser is one of the innovative approach in 
non-surgical periodontal treatment. It aids in reaching 
sites that cannot be accosted by routine  mechanical 
instrumentation.20 So, the present study was done to 
evaluate and compare effectiveness of SRP alone with 
SRP along with diode laser in chronic periodontitis 
patients.

Our study showed mean reduction in PI scores of Site 

A compared with Site B (1.20 ± 0.49) from baseline to 
three months, which was statistically significant. This is 
in agreement with study done by Makhlouf et al.21 and 
Qadri et al.22 Based on these studies, these literatures 
indicate the bactericidal and detoxifying effect of 
lasers. Likewise, mean reduction in GI scores of Site A 
compared to with Site B from baseline to three months 
was also statistically significant. This was supported by 
the findings of Yadwad et al.23 Such reduction in GI scores 
could be due to reduction of clinical inflammation which 
causes microbial shifts to a less pathogenic subgingival 
flora, probing depth reduction, and gain of clinical 
attachment. On the contrary, the results by Assaf et al.11 
and Makhlouf et al.21 did not show clinical influences 
with additional use of diode laser on gingival healing. 

The present study showed statistically significant mean 
reduction in PPD of Site A compared with Site B from 
baseline to three months. This is similar to study by 
Makhlouf et al.21, Qadri et al.22 and Dukic et al.24 The 
greater reduction in PPD might be due to the de-
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Table 1. Clinical parameters in Site A and Site B (Mean±SD).

Baseline 1 month 3 months

Site A Site B Site A Site B Site A Site B

Plaque index score 1.85 ± 0.33 1.83 ± 0.34 0.93 ± 0.2 0.85 ± 0.38 0.85 ± 0.24 0.63 ± 0.31

Gingival index score 1.96 ± 0.18 2.00 ± 0.00 1.28 ± 0.27 1.11 ± 0.23 1.15 ± 0.35 0.86 ± 0.28

Probing pocket depth (mm) 6.53 ± 0.81 7.07 ± 1.17 5.50 ± 0.86 5.07 ± 1.11 5.27 ± 0.98 4.40 ± 1.13

Clinical attachment level 
(mm) 4.53 ± 0.81 5.20 ± 1.37 3.50 ± 0.86 3.17 ± 1.23 3.40 ± 1.19  2.53 ± 1.30

Table 2. Intra-site comparison of clinical parameters in Site A and Site B (Mean±SD).

Clinical Parameters Site Baseline to 1 month p value Baseline to 3 months   p value

Plaque index  score
Site A 0.92 ± 0.37 <0.001* 1.00 ± 0.43 <0.001*

Site B 0.98 ± 0.51 <0.001* 1.20 ± 0.49 <0.001*

Gingival index score
Site A 0.68 ± 0.30 <0.001* 0.81 ± 0.38 <0.001*

Site B 0.88 ± 0.23 <0.001* 1.13 ± 0.28 <0.001*

Probing pocket depth (mm)
Site A 1.03 ± 0.41 <0.001* 1.26 ± 0.52 <0.001*

Site B 2.00 ± 0.74 <0.001* 2.66 ± 0.84 <0.001*

Clinical attachment level (mm)
Site A 1.03 ± 0.41 <0.001* 1.13 ± 0.77 <0.001*

Site B 2.03 ± 0.76 <0.001* 2.66 ± 0.84 <0.001*
*statistically significant (p ≤0.05)

Table 3. Inter-site comparison of clinical parameters at different time intervals (Mean±SD).

Clinical Parameters Baseline to 1 month p value Baseline to 3 months p value

Plaque index score 0.05 ± 0.25 0.21 0.19 ± 0.25 <0.001*

Gingival index score 0.20 ± 0.24 <0.001* 0.31 ± 0.31 <0.001*

Probing pocket depth (mm) 0.96 ± 0.80 <0.001* 1.40 ± 0.85 <0.001*

Gain in clinical attachment level (mm) 1.00 ± 0.83 <0.001* 1.53 ± 1.07 <0.001*
*statistically significant (p ≤0.05)
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epithelization of the periodontal pockets which further 
led to an enhanced connective tissue attachment.8,25,26 
Our study also supports this concept and suggests that 
the activation of the laser into the pocket enhances 
clinical healing. However, it may not evoke a substantial 
inflammatory difference as compared to SRP alone.

In our study, mean gain in CAL of Site A was lesser 
compared to Site B from baseline to three months, 
which was statistically significant. This is in agreement 
with study done by Moritz et al.4 Kamma et al.5 and 
Dukic et al.24 It could be because diode laser eliminated 
bacteria from periodontal pockets and thus promoted 
some healing of periodontal tissues. Contradictory 
results were shown by Borrajo et al.27 where there was 
no significant difference between two groups regarding 
CAL. 

We found that both treatment modalities resulted in 
significant improvement in all clinical parameters in both 
control and test sites at three months.  Similar results 
were shown in the study done by Kamma et al.5, Caruso 
et al.9 and Gupta et al.20 Furthermore, improvements in 
clinical parameters were greater in the site B compared 
to the site A. This could suggest that diode lasers might 
have some added benefits compared with SRP alone in 
the management of chronic periodontitis. Thus, diode 
laser treatment has hypothetically emerged as an 
effective non-surgical treatment modality in patients 
with advanced periodontitis with complex, inaccessible 
subgingival niches and in medically compromised 
patients, where comprehensive periodontal care may 
not be feasible. Further studies with larger sample 
size, additional use of microbiological, biochemical, 
radiographical parameters and reevaluation for a longer 
period of time would have added more value to the 
study.

CONCLUSIONS

The adjunctive use of diode laser along with SRP can 
be considered as more effective treatment modalities 
in treatment of chronic periodontitis patients. Diode 
laser tends to remove the microorganisms from 
inaccessible areas and enhance periodontal wound 
healing. Further studies with longitudinal, randomized, 
and controlled clinical trials are necessary to adequately 
test the potential benefits of diode laser in non-surgical 
periodontal therapy for more effective management of 
different form of periodontitis.
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