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Abstract: The purpose of this study was to compare the clinical efficacy of nonsurgical periodontal treatment with and without 

Nd:YAG laser (NDL) applications in patients with chronic periodontitis (CP).  The study population consisted of 30 patients with 

generalized CP. The study compared the clinical effects of scaling and root planing (SRP) and SRP plus NDL in periodontal pockets ≥ 4 

mm with bleeding on probing (BoP) of patients with CP. The study patients were divided into two groups: SRP-group and SRP + NDL 
group. Clinical examinations were performed immediately before SRP (the baseline) as well as 1,5 month  and 3 months after treatment. 

The recovery for pocket depth (PD), gingival margin and clinical attachement level were almost equal in both control and test groups. 

SRP plus NDL application versus SRP application alone did not lead to significant differences in any clinical parameters between the 

two groups of patients. Our results do not justify the use of Nd: YAG laser as an adjunct to the nonsurgical periodontal treatment.  
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1. Introduction  
 

Periodontal disease is initiated by pathogenic plaque biofilm 

and characterized by bacteria-induced inflammatory 

destruction of tooth-supporting structures and alveolar bone. 

Currently, the most widely accepted and effective treatment 

approach for periodontal disease is the mechanical removal 

of the bacterial biofilm and their toxins from the tooth 

surface by scaling and root planing (SRP). Methods that can 

be used as adjuncts to SRP have been proposed to promote 

reduction or elimination of periodontal pockets. The aim of 

this study was to compare the effect of NDL with SRP 

versus SRP alone in the treatment of chronic periodontitis. 

 

2. Literature Survey 
 

The first application of the lasers for tooth tissues is reported 

by Goldman et al. [1] and Stern and Sognnaes [2]. Each 

article describes the effect of ruby laser on enamel and 

dentin. Nevertheless, the current use of lasers in dental 

medicine originates from an article published in 1985 by 

Myers and Myers [3]. It describes the elimination of tooth 

cavity in vivo using modified ophthalmic Nd: YAG laser 

[4]. Four years later is supposed that Nd: YAG can be used 

for oral soft tissue surgery [5], which eventually leads to 

nowadays connection between the lasers and clinical 

periodontology. [6, 7, 8] 

 

The wavelength of Nd: YAG laser is highly absorbed by 

pigmented tissues, making it a very effective surgical laser 

for cutting and coagulating of soft tissues, with good 

hemostasis. In addition to his surgical applications [9] there 

is a study on the use of Nd: YAG laser for nonsurgical 

sulcus debridement in control of periodontal diseases [10] 

and a laser-assisted new attachment procedure (LANAP). 

[11] 

 

Studies of Israel et al. [12], Spencer et al. [13] and 

Yamaguchi et al. [14] have concluded that treatment with 

Nd: YAG laser and ultrasonic scaling result in significant 

improvements in clinical parameters compared to baseline, 

while Slot et al. [15] did not reveal any advantages in using 

Nd: YAG laser as an adjunct to SRP in both the active phase 

and the maintenance phase of periodontal treatment.[16] 

These findings are confirmed by other authors as well. [17, 

18, 19, 20] 

 

3. Material 
 

The study included 30 male and female patients aged 

between 40-62 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 + Nd: YAG). 

 

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, extent of 

furcation coverage 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 Nd: YAG laser SmartFile DEKA with a fiber 

which is 300 μm in diameter with the factory settings of the 

laser apparatus in program "Periodontal Treatment" and 

parameters as follow: power of 1.00 W, frequency 10 Hz, 

100 mJ energy in short pulse and water cooling. The fiber is 
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inserted into the periodontal pocket in depth measured from 

-1 mm and moves with spiral movements in coronary 

direction. The processing time is 40 sec. per a periodontal 

pocket. Patient and staff put protective eyeglasses. 

 

The studied parameters - pocket depth, gingival margin and 

clinical attachment level are registered again after six weeks 

and after three months post treatment.   

 

The analysis of all results were done using IBM SPSS 

Statistics 19 software. 

 

4. Results 
 

On Figures 1, 2 and 3 are shown the average pocket depth, 

clinical attachment level and gingival margin by periods and 

surfaces. 

 

 
Figure 1: Pocket depth by groups and periods 

 

 
Figure 2: Gingival margin by groups and periods 

 

 
Figure 3: Clinical attachment level by groups and periods 

 

After treatment in both study groups a statistically 

significant reduction in the pocket depth after six weeks and 

after three months after treatment has been observed, the 

differences between the groups were insignificant. 

 

Reducing the pocket depth by periods for both treatment 

groups was approximately the same for the six tested 

surfaces and it is as follows: a reduction in depth on average 

by 0.94 mm in the SRP-group and 0.88 mm for SRP + Nd : 

YAG group has been observed six weeks after treatment. 

Three months after that was discovered decrease in the 

monitored parameter with another 0.76 mm for SRP-group 

and 0.74 mm for SRP + Nd: YAG group. The total reduction 

from baseline to the third month is average of 1.7 mm for 

the first group and 1.62 mm, respectively, for the second 

group. 

 

It is reported remarkable increase in the values of gingival 

recession or decrease in gingival margin in both groups six 

weeks after treatment as well as three months after 

treatment. The reduction is 0.68 mm at the sixth week and 

additionally 0.57 mm to the third month. The exposed 

difference is statistically significant. The overall average 

reduction from baseline to the third month is 1.25 mm for 

the SRP-group. For the SRP+Nd: YAG group the values are 

respectively 0.65 mm at the sixth week, 0.57 mm to the third 

month and the total reduction is 1.22 mm. 

 

The clinical attachment level in the SRP group shows a 

statistically significant decrease to the third month, an 

exception is the distal-vestibular area. The decrease in the 

values from baseline to the sixth week is 0.26 mm, reducing 

by further 0.19 mm to the third month. The total reduction in 

the value of clinical attachment level is expressed in gain of 

0.45 mm to the third month after treatment. In the SRP+ Nd: 

YAG group it is also observed a statistically significant 

decrease until the third month, except for the vestibulo-

central and media-palatal areas. It is most likely due to the 

fact that this area is the least affected by a periodontal 

disease. The decrease in the values from baseline to the sixth 

week is 0.23 mm, reducing by further 0.18 mm to the third 

month. The total reduction in the clinical attachment level is 

expressed in gain of 0.41 mm to the third month after 

treatment. 

 

5. Discussion 
 

Within our study, nonsurgical periodontal therapy resulted in 

a reduction in the pocket depth, a decrease in values of  

margo gingivalis and gain of clinical attachment level. 

 

Almost 1/3 of the registered periodontal pockets are with 

pocket depth (PD) ≥ 6 mm before starting treatment, and in 

the other cases the depth is 4-5 mm. 

 

From 373 periodontal pockets with PD ≥ 6 mm, their 

number has decreased to 137 for the SRP+Nd: YAG group 

and a decrease from 463 to 147 has been observed for the 

SRP-group after six weeks. Until the third month the number 

is 24 for the SRP+Nd: YAG group and 27 for the SRP-

group. 
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Reducing PD of the periodontal pockets that were ≥ 6 mm to 

values of 4-5 mm confirms that debridement has become a 

"gold standard" in the non-surgical treatment of periodontal 

diseases. [21] 

 

The healing processes take place at the expense of increase 

in the gingival recession, which is almost the same for both 

groups - 1.25 mm for the SRP-group and 1.22 mm for the 

SRP+Nd: YAG group, and minimum gain of clinical 

attachment of 0.45 mm for the SRP-group and 0.41 mm for 

the SRP+Nd: YAG group. 

 

No statistically significant difference in the studied 

parameters between the SRP-group and the SRP+Nd: YAG 

group has been observed. These results are confirmed by 

other authors as well [15, 19, 22, 23, 24], but they are in 

contradiction of some studies that prove statistically 

significant difference [25, 26, 27, 28]. 

 

6. Conclusion 
 

Although there appear to be many claims surrounding the 

use of laser therapy in addition to or in place of traditional 

therapy, there is no evidence that any laser system adds 

clinical value over and above SRP and conventional surgical 

treatment. No long-term clinical studies have shown that 

laser therapy alone can be used effectively to treat adult 

chronic periodontitis. Such therapy does, however, add cost 

to the patient’s expenses for periodontal therapy. 
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