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Abstract 

Introduction: Periodontal diseases are generally divided into two groups: Gingivitis and periodontitis. Diabetes 
Mellitus is a group of metabolic diseases that are characterized by increased blood sugar levels (due to defects in insulin 
production or insulin resistance or both). The aim of this study was to investigate the effect of low-power laser in non-
surgical periodontal treatments on pocket depth and HbA1c in type 2 diabetic patients. 

Methods: Relevant articles were reviewed through searching Embase, PubMed, Google Scholar, Scopus in the 10-years 
from 2015 to 2021. Cochrane collaboration tool was used to evaluate the quality of articles.  

Results: From 160 studies, 120 articles were selected after removing duplicate articles and finally 6 studies were 
reviewed. The test group, which was under diode laser radiation, showed a greater decrease in pocket depth during the 
three and six-month follow-up. Diode laser irradiation with SRP during 3 and 6 months led to more changes in HbA1C 
levels. 

Conclusion: Low level lasers can be used well in non-surgical periodontal treatment in type 2 diabetic patients. 
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1. Introduction

Periodontal diseases are a group of inflammatory diseases, which are generally divided into two groups: gingivitis and 
periodontitis. Periodontitis has a multifactorial etiology, and microbial, environmental, genetic, and systemic disease 
factors such as diabetes affect the susceptibility of this disease (1-4). Diabetes Mellitus is a group of metabolic diseases 
that are characterized by increased blood sugar levels (due to a deficiency in insulin production or insulin resistance or 
both). Diabetes is the most common chronic disease in the world (5-9).  

 In a diabetic person, due to the hyperglycemic condition, proteins and extracellular background molecules are 
subjected to an enzymatic glycosylation process and ultimately disrupt tissue integrity and periodontium. The effects 
of diabetes on periodontium include the tendency to increase the volume of gums, gingival polyps, abscesses, laxity and 
periodontitis (10,11). The rate of destruction of periodontium before the age of 56 is similar in diabetic and non-diabetic 
people, but in people over 56 years of age, this value is higher in diabetic people, in people who have been diagnosed 
with diabetes for more than 16 years, periodontal destruction is more severe (12-16). 

Various methods including mechanical, chemical and surgical periodontal methods have been used to treat this disease. 
Among these methods, mechanical methods are more important and effective and are the most important methods for 
treating periodontal disease (17). 
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Mechanical treatment includes scaling and root planning (SRP), and the purpose is to remove the calcified plaques from 
the root surfaces to obtain a planned surface. This operation is done with the help of manual instruments or ultrasonic 
devices (18-22). 

In order to evaluate the effect of periodontal treatment, periodontal indices including GI (Gingival Index), BI (Bleeding 
Index), PI (Plaque Index) and PPD (Pocket Probing Depth), SBI (Sulcus Bleeding Index), BOP (Bleeding On Probing) and 
CAL (Clinical Adhesion Level) are used (23). 

In many surgical procedures, the laser is an adjunctive method compared to the conventional surgical blade (traditional 
surgery). Many studies have been conducted on the use of lasers with different wavelengths in oral soft tissues. Clinical 
use of laser includes frenectomy, gingivectomy and gingivoplasty, periodontal epithelium removal flaps, granulation 
tissue removal, second stage surgery of implants, lesion removal, excisional and incisional biopsies of benign and 
malignant lesions, radiation to aphthous lesions, blood coagulation in free gingival graft and removal of gingival 
pigmentation (24, 25). 

Therefore, considering the concept variations regarding the combined use of SRP with or without laser, as well as the 
importance of treating periodontal disease in diabetic patients and the strong relationship between systemic diseases 
and periodontal disease, choosing the best method in improving periodontal parameters is of high importance (26). 
Considering the lack of studies regarding the investigation of different methods to improve periodontal parameters, this 
study was aimed at determine the effect of low power laser in non-surgical periodontal treatments through pocket 
depth and Hba1c in type 2 diabetic patients. 

2. Method  

Relevant articles were reviewed through searching PubMed, Web of Science, Scopus, ProQuest and Google Scholar 
during a 10-year period from 2015 to 2021. Considering that the current study was a review therefore, sampling method 

and sample size were not considered in this study. 

Inclusion criteria were studies in English language, mostly randomized clinical trias (RCTs) based on research keywords 

such as SRP, Diode, LLLT, Periodontal Parameters and type II diabetes (table 1). Studies not indexed in Embase, Central 
Cochran, Clinicaltrials.gov, Science Direct, Scopus PubMed, Google Scholar were excluded. 

This research reviewed the available articles on determining the effect of low-level laser therapy during non-surgical 
periodontal treatments on periodontal parameters and Hba1c in type 2 diabetic patients. 

Table 1 Search strategy 

Database Search strategy Results 

PubMed (((("low level laser therapy"[Title/Abstract]) OR ("LLLT"[Title/Abstract])) OR 
("photobiomodulation"[Title/Abstract])) AND 
(((((((((("periodontal"[Title/Abstract]) OR ("HbA1c"[Title/Abstra))) AND 
((((((((("diabetes"[Title/Abstract]))) 

20 

WOS TOPIC: (("low level laser therapy" OR LLLT* OR 
photobiomodulation) AND (periodontal outcome* OR periodontal 
parameter* OR Periodontal status* OR HbA1c OR probing pocket depth OR 
probing depth OR bleeding on probing OR BOP OR PPD) AND diabetes type 
2 OR diabetes type II OR diabetes mellitus) 

Timespan: All years. Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, 
BKCI-S, BKCI-SSH, ESCI. 

23 

Scopus ( TITLE-ABS-KEY ( (low level laser therapy) OR (LLLT) OR (photobiomodulation) 
) AND TITLE-ABS-KEY ( (periodontal outcome*) OR (periodontal status*) OR 
(HbA1c* )) AND TITLE-ABS-KEY ( (diabetes mellitus) OR (diabetes type II) OR 
(type 2 diabetes))) 

25 

 



Open Access Research Journal of Biology and Pharmacy, 2024, 10(02), 072–080 

74 

ProQuest ab(low level laser therapy OR LLLT* OR photobiomodulation) AND 
ab(periodontal outcome* OR probing pocket depth * OR HbA1c) AND ab(diabetes 
mellitus) 

12 

Google 
scholar 

(low level laser therapy OR LLLT * OR photobiomodulation) AND (periodontal 
outcome* OR probing pocket depth* OR HbA1c) AND diabetes 

80 

Total Total=160 

After deleting duplicated records:120 

 

 

Figure 1 Search in web of science database 

After entering all the studies in the Enodnote X9 software, duplicate studies were removed, then the screening process 
was performed based on the title and abstract of the studies. To avoid bias, the search was done by two researchers 
independently. The screened studies were selected based on the entire text of the review and based on the criteria of 
the checklist. The cases of disagreement between the two reviewers were decided by a third person. After the selection 
process, two reviewers independently extracted the data from the study. 

3. Results  

160 studies were reviewed from electronic databases. After removing duplicate articles, 120 articles were reviewed. 
Further screening of titles and abstracts led to the review of 21 studies. The full text of the remaining studies was 
reviewed. Of these, 6 studies were selected. The basic characteristics of the 6 included studies are shown in Table 2. The 
year of publication of the articles was from 2016 to 2019. These studies were conducted in different countries including 
Turkey (n = 2), China (n = 2), India (n = 1) and Brazil (n = 1). All selected studies were randomized clinical trials (RCTs). 
Among these, 4 studies used the parallel method. Blinding was performed in all 6 studies. All studies compared scaling 
and root planning (SRP) with the use of diode laser (DL) versus SRP alone, and only one study (13) used a sham laser 
in the control group. Follow-up times included 1, 3, and 6 months, and only 1 study (16) investigated the effect of 12 
months. 
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Table 2 Data extraction of 6 included studies 

Study, year/country 

 

Study design 

 

Study groups 

Test (n) Control (n) 

 

Sample 
size 

 

Systemic 
disease 

 

Mean age 

(with SD or 
range) 

Cai et al., 2018, China 

 

RCT, parallel 

 

SRP+ DL (31) 

SRP (31) 

62 T2DM 

 

47.81 (35–
75) 

Castro et al., 2019, 
Brazil 

RCT, split-mouth, 
double-blinded 

SRP+ DL (19) 

SRP (19) 

19 T2DM 

 

52.26 ± 9.87 

 

Chandra et al., 2019, 
India 

RCT, parallel, single-
blinded 

SRP+ DL (18) 

SRP (18) 

36 T2DM 

 

49.6 (30–60) 

 

Dengizek et al., 2019, 
Turkey 

RCT, parallel, single-
blinded 

SRP+ DL (18) SRP+ 
sham DL (19) 

37 T2DM 

 

50.77 ± NA 

Feng et al., 2018, 
China 

RCT, parallel, single-
blinded 

SRP+ DL (20) 

SRP (20) 

40 T2DM 

 

36 ± NA 

Ozberk et al., 2019, 
Turkey 

RCT, split-mouth, 
single-blinded 

SRP+ DL (22) 

SRP (22) 

22 T2DM 

 

45.32 ± 6.19 

 

Table 3 shows the HbA1C level, follow ups and periodontal parameters in the 4 included studies. 

Table 3 HbA1C level, follow ups and periodontal parameters in the 4 included studies 

Study, year/country HbA1c levels (%) Follow-up (months) Clinical parameters 

Cai et al., 2018, China (22) NA 3, 6 PD, CAL 

Castro et al., 2019, Brazil (16) 8.10 ± 1.83 3, 6, 12 PD, CAL 

Chandra et al., 2019, India (23) 8.05 ± 1.27 3 PI, GI, PD, CAL 

Dengizek et al., 2019, Turkey (13) 50.77 ± NA 3, 6 PI, GI, BOP, PD, CAL 

Feng et al., 2018, China (24) 36 ± NA 3, 6 PD, CAL 

Ozberk et al., 2019, Turkey (14) 45.32 ± 6.19 1, 3, 6 PI, GI, PD, CAL 

 

Table 4 Diode laser parameters of interest 

Study, 
year/country 

Wavelength  Energy settings Contact time Brand 

 

Cai et al., 2018, 
China 

810 nm 2 W contact mode, 

0.1 J 

N.A FotonaXD-2; Germany 

Castro et al., 2019, 
Brazil 

 

660 nm 0.03 W, continuous 

wave 22 J/cm2, 

1.1 W/cm2, 0.06 J 

20 seconds per envelope TheraLase, DMC Ltda., 

São Carlos, SP, Brazil 

Chandra et al., 
2019, India 

 

808 nm 1.5 W–1.8 W 

continuous wave 

According to the depth of 
the envelope in 
millimeters 

Mikro® Sunny, India 
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Dengizek et al., 
2019, Turkey 

 

810 nm 1 W contact mode 3 sets of 15 s per tooth 
(PD = 3–3.5 mm); 3 sets 
of 20 s per tooth 

(PD > 4 mm) 

Gigaa Cheese GaAlAs, Diode 
laser, China 

Feng et al., 2018, 
China 

810 nm 1.75 W  FotonaXD-2; Germany 

Ozberk et al., 2019, 
Turkey 

 

980 nm 0.4 W, continuous 

wave, 0.5 J/cm2 

 CHEESETM, GIGAA 

Laser, Wuhan Gigaa 
Optronics Technology Co., 
Ltd., China 

Finally, two studies out of the 4 final studies measured the effect of low-power laser in periodontal non-surgical 
treatment on BOP, both the study by Feng et al. (24) and the study by Dengizek et al. (13) showed that BOP in the test 
group has decreased significantly compared to the control group. Table 5 shows the effect of low power laser on the 
reduction of periodontal pocket depth in the control and test groups of each study which the test group showed a greater 
decrease in the depth of the pocket during the 3 and 6 month follow-up. 

Table 5 Pocket depth reduction in 4 studies 

Study, year/country 

 

Groups  1 month follow up 3 month follow up 6 month follow up 

Cai et al., 2018, China 

 

Control - 3.77 3.8 

Test  - 4.38 4.51 

Castro et al., 2019, Brazil 

 

Control - 1.8 2.4 

Test  - 2.2 2.7 

Chandra et al., 2019, India 

 

Control - 0.96 - 

Test  - 1.84 - 

Dengizek et al., 2019, Turkey 

 

Control - 0.47 0.4 

Test  - 0.56 0.68 

Feng et al., 2018, China 

 

Control - - 3.8 

Test  - - 4.1 

Ozberk et al., 2019, Turkey 

 

Control 1.15 1.09 1.18 

Test  0.97 1.37 1.49 

4. Discussion 

The present systematic review was conducted to investigate whether the adjunct use of low-power laser improves 
periodontal parameters and blood sugar control in patients with diabetes. The results showed that DL had a significant 
role in reducing PD, improving CAL and reducing HbA1c in patients with type 2 diabetes and chronic periodontitis. 
Therefore, DL combined with SRP can be a suggested treatment for patients with chronic periodontitis who have type 
2 diabetes. 

In recent years, low-power laser has been widely used in non-surgical periodontal treatment (NSPT) since it has 
beneficial effects on wound healing and local inflammation control (26, 27). However, a number of previous studies, 
unlike our study, have shown that the use of DL in patients with CP is controversial and no clear evidence has been 
reported (28, 29). Diabetes aggravates periodontal lesions, and for this reason, effective treatments are necessary for 
these patients. Research evidence has confirmed that DL is beneficial for the healing of chronic diabetic wounds, which 
is consistent with our findings (30, 31). In our study, DL improved the results of PD and CAL, which is probably due to 
its effects in disinfection, and unique photobiomodulation in periodontal tissue (32, 33). In the present study, no 
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significant difference was observed in PD and CAL within 1 month; however, it should be noted that DL may accelerate 
wound healing, through collagen deposition, tissue regeneration, and epithelialization over time. And therefore, lead to 
positive short-term changes in chronic periodontitis in patients with DM (34). 

Castro et al.'s study (16) was the study that investigated the long-term effects (12 months) of low-power laser on the 
periodontal pocket, but no significant difference was found between the test and control groups. Limited evidence 
prevented us from drawing conclusions about long-term effects, so further studies with long-term follow-up are needed. 
The split mouth study type should be chosen for this type of research studies so that differences in host response were 
eliminated in statistical analysis and differences between treatments were prioritized. This criterion is particularly 
useful for patients who are likely to present systemic changes that may affect the periodontal tissue and cannot be 
managed or controlled by periodontists (drug-induced changes, weight gain/loss, etc.). The main weakness of the study 
by Castro et al. (16) was that the analyzes related to inflammatory markers were not performed, which limited the 
possibility of understanding the response of periodontal tissue to PBM in patients with periodontitis and diabetes. 

In the present study, DL had positive effects on HbA1c value, which confirms previous findings that periodontal 
treatment can improve glycemic control in patients with diabetes, possibly due to its potential to prevent or minimize 
transient bacteremia (35).  

Many studies have been published on the use of low power laser in patients with chronic periodontitis (CP) (29, 36). 
Our results showed that low power laser has more benefits for patients with DM. The reason for this difference may be 
that the low-power laser contributes to the microbiological parameters in improving periodontitis (38). In addition, 
low-power laser has advantages in complete epithelial removal in periodontal pockets, which leads to improved 
connective tissue adhesion (39). Another explanation can be attributed to the ability of low power laser to create more 
stable blood clots and wound healing (40). 

A systematic review (41) in 2016 showed that PBM has a positive effect on the oral epithelium, which can be observed 
in some clinical trials (42-44). Makhlouf et al. (43) investigated the use of PBM as an adjunctive therapy with SRP 
through a split mouth clinical trial. Sixteen patients received PBM + SRP in one quadrant and SRP in the opposite 
quadrant. The laser protocol was performed in 10 sessions as follows: 830 nm wavelength, 0.10-watt power, 0.03 square 
centimeters region. A statistically significant between-group difference was found for PD at weeks 5 and 12, but no 
statistically significant difference was found at any time point for GI. 

In this systematic review, the included studies were heterogeneous in some aspects such as follow-up time, treatment 
area, and different laser devices due to the lack of well-designed studies. In addition, only four of our studies clearly 
indicated that their definition of chronic periodontitis was based on the 1999 classification (45), and in other studies, 
different descriptions such as generalized CP and "moderate to severe generalized CP" were used. Accordingly, this 
issue may bias the results of the studies. 

The laser wavelength factor plays a key role in the laser-tissue interaction by modulating the scattering and absorption 
characteristics (46). The studies in this review primarily used DL with wavelengths between 660 and 980 nm in this 
review. It has been confirmed that wavelengths of 390-600 nm are used in superficial tissues such as the epidermis, 
while lasers with wavelengths between 600-1110 nm can penetrate deeper tissues to treat gingival epithelium and 
connective tissue (36, 47). In addition, fibroblasts, as the main periodontal cells, show different responses to different 
wavelengths, so that the most proliferation of fibroblasts occurred at 665 and 675 nm wavelengths (48). To better 
understand the underlying mechanism of laser interaction with periodontal tissue, further research on different cell 
types is necessary. 

In this study, only the effect of low-power laser on chronic periodontitis and in patients with type 2 diabetes was 
investigated, and patients with type 1 diabetes or other types of periodontal diseases were not included in our study. In 
the next step, the change in laser settings and CP classification caused a bias in the results. Furthermore, long-term 
evidence of 12 months or longer was not included in the studies. Consequently, high-quality, well-designed RCTs with 
larger sample sizes are needed to precisely address some of these limitations. 

5. Conclusion 

Diode laser irradiation with SRP during 3 and 6 months led to more changes in HbA1C levels. Low level lasers can be 
used well in non-surgical periodontal treatment in type 2 diabetic patients. 
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