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Abstract: Purpose: The aim of the study was to evaluate and compare the clinical efficacy of Nd: YAG, Er, Cr: YSGG and Diode lasers 

as an additional tool for non-surgical periodontal therapy. Methods: The study included 60 male and female patients with chronic 

generalized periodontitis who were divided into the following groups: 1-SRP + Nd: YAG, 2-SRP + Er, Cr:YSGG, 3-SRP + Diode, 4-SRP 

(control group). A hygienic phase of periodontal treatment was performed for all patients. Probing pocket depth, gingival margin and 

clinical attachment level were registered for the patient prior to the treatment initiation as well as at 1,5 and 3 months after it. In groups 

1, 2 and 3 the periodontal pockets were treated with the corresponding laser after SRP, whereas the control group was not treated with a 

laser as an additional tool. Results: At three months after treatment, there was no statistically significant difference in the measured 

clinical parameters between the SRP group and the groups for which high-energy lasers had been used. Conclusion: The results of the 

study and their statistical processing showed similar results between all study groups and it was proved that the application of SRP + 

high-energy laser did not lead to better clinical results. The experimental-statistical study requires to be traced for longer period of time 

in order to adequately evaluate the presence and frequency of recurrences after the administered treatment methods. 
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1. Background 
 

Different lasers penetrate to different tissue depths, 

depending on their wavelength and the type of tissue they 

are directed at. For instance, when applied to soft tissues, 

Nd: YAG lasers (1064 nm) have a penetration depth of 

approximately 2–3 mm, compared to CO2 lasers (10,600 

nm), which affect the tissue only superficially (0.1–0.3 mm). 

In addition, CO2 lasers have a high absorption rate of water. 

 

Lasers can be used in a focused beam (for excisions and 

incisions) and in an unfocused beam (for ablation and 

coagulation). Some evidences suggest that lasers used as an 

adjunct to scaling and root planing (SRP) may provide 

additional benefits.[1] Lasers and piezosurgical devices can 

also be used in implant surgery [2, 3]. The heat generation 

during the implant site preparation is commonly measured 

using infrared thermal camera.[4] 

 

Lasers in periodontal therapy have been demonstrated to be 

beneficial for control of bacteremia,[5] better removal of the 

pocket epithelium in the pockets,[6, 7] bacteria reduction,[8, 

9, 10, 11] efficient subgingival calculus removal (using Er: 

YAG lasers) [12] and improvement of periodontal 

regeneration in animals and humans without damaging the 

surrounding bone and pulp tissues.[13, 14].  

 

Objective 

 

The aim of the study was to evaluate and compare the 

clinical efficacy of Nd: YAG, Er, Cr: YSGG and Diode 

lasers as an additional tool for non-surgical periodontal 

therapy 

 

Methods 

The study included 60 male and female patients with chronic 

generalized periodontitis who were divided into the 

following groups: 1-SRP + Nd: YAG, 2-SRP + 

Er,Cr:YSGG, 3-SRP + Diode, 4-SRP (control group). A 

hygienic phase of periodontal treatment was performed for 

all patients. Probing pocket depth (PPD), gingival margin 

and clinical attachment level were registered for the patients 

prior to the treatment initiation as well as at 1,5 and 3 

months after it. In groups 1, 2 and 3 the periodontal pockets 

were treated with the corresponding laser after SRP, whereas 

the control group was not treated with a laser as an 

additional tool. 

 

2. Results and discussion 
 

After treatment in the four study groups, a statistically 

significant reduction of the pocket depth (PD) was obtained 

at a month and a half and at the third month after 

treatment.(Fig.1) 

 

 
Figure 1: Probing depths by periods and treatments 

 

The decrease in pocket depths indicates the success of the 

non-surgical periodontal therapy, which is confirmed by a 

number of authors - Swierkot, Cobb and others. [15, 16, 17]. 
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There was no statistically significant difference between the 

SRP group and the groups using high energy lasers. These 

results are confirmed by other authors [18, 19, 20], but are in 

contradiction with some studies that demonstrate a 

statistically significant difference [21, 22, 23]. 

 

For each of the studied groups, periodontal pockets were 

recorded as follows - Fig.2 

 

 
Figure 2: Distribution of periodontal pockets according to 

pocket depth -  prior to initiation of a treatment 

 

Figure 2 shows that almost 1/3 of the registered periodontal 

pockets before treatment  have pocket depth ≥ 6mm, in the 

other cases  the pocket depth is 4-5 mm. 

 

A month and a half after treatment, a reduction in the pocket 

depth  and a reduction in pockets of ≥ 6 mm was observed - 

Fig.3 

 

 
Figure 3: Distribution of periodontal pockets according to 

pocket depth at 1.5 months after treatment 

 

373 periodontal pockets with PPD ≥ 6mm were observed. 

After 1.5 months, their number decreased to 137 for the Nd: 

YAG group. The decrease was from 402 to 87 periodontal 

pockets for the Er, Cr: YSGG group; from 434 to 114 

pockets for the diode group and from 463 to 147 pockets for 

the SRP group. Although the Er, Cr: YSGG group had the 

smallest number of periodontal pockets with PPD ≥ 6mm, 

the relative share remained the same (about 10%) in all types 

of therapies without significant expression between the 

groups. Reducing PD on periodontal pockets from ≥ 6 mm 

to 4-5 mm confirms that debridement has become a "gold 

standard" in the non-surgical treatment of periodontal 

diseases. 

 

At the third month post-treatment, it was found that the 

reduction in PPD  continued and the number of periodontal 

pockets ≥ 6 mm was minimal. (Fig.4) 

 

 
Figure 4: Distribution of periodontal pockets according to pocket depth 3 months after treatment 
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The presence of a pocket depth of 4-5 mm is due to the 

reduction of deeper periodontal pockets, for which no 

complete elimination is  expected with non-surgical therapy. 

The absence of bleeding in more than 50% of the remaining 

pocket depths of 4-5mm indicates the inactivity of the 

periodontal pockets, i.e no future clinical attachment loss is 

expected in compliance with the maintenance visits 

deadlines. 

 

From 373 periodontal pockets with PD ≥ 6mm after 3 

months, their number decreased to 24 for the Nd: YAG 

group; from 402 to 34 pockets for the Er, Cr: YSGG group; 

from 434 to 27 pockets for the diode group and from 463 to 

27 pockets for the SRP group. Although in the Er, Cr: 

YSGG group there were the highest number of periodontal 

pockets with PD ≥ 6mm, the relative share remained the 

same (about 5%) in all types of therapies without significant 

expression between the groups. 

 

The fact that the PPD continues to decline by the third 

month shows that treatment has good short-term efficacy. 

 

A month and a half and three months post-treatment, a 

marked increase in gingival recession or a decrease in 

gingival margin were reported for all study groups and 

periods. The resulting reduction in gingival margin is most 

pronounced in the SRP group, indicating that this type of 

treatment produces the largest post-therapeutic gingival 

recession. The smallest gingival recession occurs in the 

diode laser treated group. It is established that the largest 

increase in recession is in the first 1.5 months, due to 

reduction in inflammation and contraction of gingival tissues 

in the initial stages of the healing process. 

 

The reduction in pocket depth along with reduced gingival 

margin showed that the reduced depth was due to the 

greatest extent to gingival recession and, to a lesser extent, 

to clinical attachement gain. 

 

Based on the overall reduction in gingival margin in the 3-

month period compared to the pre-treatment period, the 

therapies are ranked in the following order: 

1) SRP therapy - 1.25 mm reduction; 

2) Nd: YAG Laser - 1.22 mm reduction; 

3) Er, Cr: YSGG - 1.04 mm reduction; 

4) diode laser - 0.99 mm reduction; 

 

All clinical groups and periods tested were found to have a 

significant clinical attachement gain, as it was less 

pronounced in the Nd: YAG and SRP groups, and more 

strongly pronounced in the Er, Cr: YSGG and diode groups. 

The reduction of this clinical parameter is an expression of 

good therapeutic effect. 

 

Based on the total clinical attachment gain in the 3-month 

period related to the pre-treatment period, the therapies were 

ranked in the following order: 

1) diode laser - 0.58mm gain; 

2) Er, Cr: YSGG - 0.52mm gain; 

3) SRP therapy - 0.45mm gain; 

4) Nd: YAG laser - 0.41mm gain; 

 

 

3. Conclusion 
 

At the third month post-treatment, there was no statistically 

significant difference in the studied clinical parameters 

between the SRP group and the high energy laser use 

groups.  

 

The results of the study and their statistical processing 

showed similar results between all study groups and it was 

proved that the application of SRP + high-energy laser did 

not lead to better clinical results. The experimental-statistical 

study requires to be traced for a longer period of time in 

order to adequately evaluate the presence and frequency of 

recurrences after the administered treatment methods. 
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