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Abstract

Objectives: The aim of this systematic review is to evaluate, through scientific
evidence, the contribution of laser treatment as an adjunct to periodontal ther-
apy to short-term clinical outcomes, with follow-up periods of up to six
months. Materials and methods: A systematic review of the literature was con-
ducted, including all publications from January 2020 to September 2024 across
three databases (PubMed, ScienceDirect, and Google Scholar). The articles that
did not meet the inclusion criteria or that met any exclusion criteria were ex-
cluded. Results: Three studies showed a significant difference in periodontal
pocket depth and clinical attachment loss (CAL) between the test group
(treated with the diode laser) and the control group (P < 0.005). However, four
studies showed that patients treated with a combination of initial periodontal
treatment and photodynamic therapy had a reduction in bacterial recoloniza-
tion of the periodontal pockets within the same group before periodontal treat-
ment and at the end of treatment after the addition of the diode laser therapy.
These studies did not prove any significant difference between the test and con-
trol groups. Conclusions: The evaluation of the contribution of the laser diode
adjonction to periodontal treatment in this systematic review presented certain
limitations. These limitations were related to the use of different therapeutic
protocols, the parameters assessed after treatment differ between studies, and
the short follow-up periods of patients after treatment. Therefore, the available
evidence allows conclusions to be drawn only regarding short-term outcomes
and does not permit assessment of long-term stability. Further studies with
longer follow-up periods are needed to evaluate the durability of the observed
treatment outcomes.
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1. Introduction

For decades, periodontal disease has been a major challenge to oral health and
quality of life [1]. Periodontitis is defined as the progressive destruction of dental
supporting tissues. Its main feature is the loss of periodontal tissue support, man-
ifested by clinical attachment loss, bone loss measured on radiography, periodon-
tal pocket formation, and gingival bleeding [2].

The management of periodontitis is based on controlling the bacterial load
through non-surgical and surgical treatments aimed at eliminating these patho-
genic factors, restoring function, and regenerating or repairing the supporting tis-
sues lost as a result of inflammation [2]. However, it is well known that debride-
ment alone is generally incomplete due to limited access to certain areas of the
periodontium [3].

In this situation, various complementary techniques have been recommended,
such as laser radiation [4].

To reinforce the effects of conventional periodontal treatment, lasers have been
used as an adjunctive therapy for their disinfection potential (photochemical ef-
fect) and anti-inflammatory effects [1]. Although some studies have reported the
clinical efficacy of different types of lasers in periodontal treatment, controversy
persists [4].

The aim of this systematic review is to evaluate, through scientific evidence, the
contribution of laser treatment to periodontal therapy in stabilizing long-term

outcomes.

2. Materials and Methods

The protocol of this systematic review was designed according to the Preferred
Reporting Items for Systematic review and Meta-Analyses (PRISMA statement)
[5]. An electronic literature search was conducted from the following databases:
PubMed, Google Schoolar and Science direct. The search focused on studies
published from January 2020 to September 2024.The search strategy used Mesh
keywords and search equations using “Boolean” operators «<AND» and «OR». The
keywords used and the corresponding search equations were as follows: Chronic
periodontitis, microbiology, laser therapy, photochemotherapy, periodontal deb-
ridement, (“Chronic Periodontitis/microbiology” [Mesh]) AND “Lasers, Semi-
conductor/therapeutic use” [Mesh], OR (“Periodontal Debridement” [Mesh])
AND “Laser Therapy” [Mesh], OR (“Chronic Periodontitis/microbiology” [Mesh])
AND “Photochemotherapy/methods” [Mesh], OR (“Chronic Periodontitis” [Mesh])
AND “Laser Therapy” [Mesh].
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The study selection process was based on predefined inclusion and exclusion
criteria. Eligible studies included clinical studies evaluating adjunctive diode laser
treatment in patients aged > 18 years diagnosed with periodontitis, published in
English or French, and providing sufficient information regarding the study de-
sign, sample size, treatment protocol, materials, equipment, and relevant clinical
and/or microbiological outcomes. Randomized clinical trials and other eligible
clinical studies were considered, whereas (single case reports/case series) were ex-
cluded. Studies involving animals, patients with systemic pathologies, incomplete
data, book chapters, narrative reviews, systematic reviews, and meta-analyses
were excluded.

Titles and abstracts were independently screened by two reviewers, followed by
independent full-text assessment of potentially eligible studies. Data extraction
was also performed independently by the two reviewers using a predefined data
extraction form. The extracted variables included author, year of publication, par-
ticipants’ age, study design, sample size, type of periodontal treatment, type of
laser used, laser parameters, duration of follow-up, and clinical and microbiolog-
ical periodontal outcomes. No disagreements occurred between the two reviewers
during the screening, eligibility assessment, or data extraction processes. The ex-
tracted data were organized in a summary table for qualitative synthesis. The unit
of analysis was recorded for each study, and outcomes reported at the patient,
tooth, or periodontal pocket level were extracted according to the methodology of
the original study. Split-mouth studies were included when they met the prede-
fined eligibility criteria, and within-patient comparisons between test and control
sites were retained as reported by the original authors. Clinical parameters in-
cluded periodontal probing depth (PD), clinical attachment level (CAL), and
bleeding on probing (BOP), while microbiological parameters included changes
in the bacterial load of periodontal pathogens, particularly bacteria belonging to
the red and orange complexes, such as Aggregatibacter actinomycetemcomitans

(Aa), Porphyromonas gingivalis (Pg), and Treponema denticola (Td).

3. Results

The articles selection followed several steps which are presented in the flow dia-
gram below, suggested by “the PRISMA Statement” [5] [Figure 1]. The electronic
search in PubMed, Science direct, and Google scholar provided 1504 articles pub-
lished between January 2020 and September 2024. After reading all the abstracts
and eliminating duplicates, 41 articles were selected for full-text review. Following
full-test assessment, 18 studies were selected that met the inclusion criteria for this
Systematic Review, while 23 studies were excluded for the following reasons: sin-
gle case report, animal studies involving rats, dogs or other animal models, and in

vitro studies.

3.1. Study Characteristics

The search yielded 18 studies, of which 13 were randomized. All studies were
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Figure 1. Prisma Flow diagram of article screening and selection process.

prospective except one, which was retrospective.

The included studies evaluated the effect of diode laser therapy following non-
surgical periodontal treatment. This assessment was based on the improvements
of clinical parameters in all the included studies, except for the study conducted
by El Mobadder et al in 2022, which focused on the evaluation of microbiological
parameters only [6]. Only 5 studies obtained evaluated microbiological parame-
ters associated with clinical parameters in periodontitis. 12 studies subdivided
their study populations into 2 groups: a control group that received initial perio-
dontal treatment only, and a test group receiving the diode laser therapy com-
bined with initial periodontal treatment [Table 1]. On the other hand, 6studies
divided their study populations into 3 or 4 groups: a control group that received
initial periodontal treatment only, a test group receiving the diode laser therapy

combined with initial periodontal treatment, and another group evaluating the
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combination of a biochemical adjuvant with laser diode therapy or the biochemi-

cal adjunct with initial treatment only [Table 1].

All included studies had short-term follow-up periods ranging from 2 weeks to

6 months.

3.2. Risk of Bias in Included Studies

The quality assessment showed that 11 studies were rated with low risk of bias [8]
[10]-[12] [14] [16] [18]-[20] [22] [23]. The assessment of risk of bias is summa-

rized in Table 2.

Table 1. Characteristics of the included studies.

Study design Intervention
Reference
Type of study Population Age(y) Follow-up Before l'intervention Intervention
92 patient Cross-section
atients
P Grp testl: SRP -Grp testl: minocycline
. -GRP testl 3 months )
C.Yang et al 2022 [7] Prospective 47.3 Grp test 2: SRP hydrochloride
-GRP test 2 6 months G trol: SRP Grp test 2: PDT
rp control: -Grp test 2:
-GRP control P P
-Grp control
50 patients Cross-section
S. K. Anwar et al. 2024 . -Grp test: SRP
Prospective  -Grp test 17 - 35 6 months -Grp test: PDT
[8] -Grp control: SRP
-Grp control -Grp control: ATB
. Cross section
. 50 patients
N. Derikvand et al. . -1.5 months -Grp test: SRP -Grp test: PDT +
Prospective  -Grp test 35-50
2020 [9] -3 months -Grp control: SRP methylene blue
-Grp control
-Grp control
154 pockets
J. W. Lu et al . -3 months -Grp test: SRP -Grp test: SRP + PDT
Prospective  -Grp test _
2023 [10] -6 months  -Grp control: SRP -Grp control: SRP
-Grp control
73 patients Grp test 1: SRP Grp test 1: Laser diod
-Gr : -Grp test 1: Laser diode
F. H. Niazi et al. . -Grp test 1 -3 months ptes P
Prospective _ -Grp control: SRP -Grp control:
2020 [11] -Grp control -6 months
- Grp test 2: SRP - Grp test 2: SP gel
-Grp test 2
20 patient C -secti
S. Gottumukkala et al. . patiens -3 months  -Grp test: SRP ross-section
Prospective  -Grp testl 42.20 -Grp test: PDT
2024 [12] -6 months  -Grp test: SRP
-Grp test2 -Grp test: LANAP
60 patient
A. El Sharaki et al. . batients -3 months -Grp control: SRP -Grp control: ATB
Prospective  -Grp control 20 - 40
2024 [13] -6 months  -Grp test: SRP -Grp test: laser
-Grp test
32 patient -1 th C ti
B. Poormoradi et al. . patients mon -Grp control: SRP ross section
Prospective  -Grp control 38.24 -2 months -Grp control
2024 [14] -Grp test: SRP
-Grp test -Grp test: laser
33 patient
patients -Grp control: SRP -Grp control
T. Kamble et al . -Grp control
Prospective -3 months -Grp testl: SRP -Grp: PDT
2024 [15] -Grp test 1 .
-Grp test2: SRP -Grp: doxycycline
-Grp test 2
DOI: 10.4236/0alib.1115984 5 Open Access Library Journal
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Continued

A. Singh et al.
2024 [16]

M. Alghafri et al.
2024 [17]

S. Elmeligy et al 2024
(18]

A. Sayed-Monir et al.
2023 [19]

M. El Mobadder et al.
2023 [20]

M. El Mobadder et al.
2022 [21]

M. El Mobadder et al.
2022 [6]

M. R Mokhtari et al.
2021 [22]

S. M. Staden et al. 2020
(23]

Prospective

Prospective

Prospective

Prospective

Prospective

Retrospective

Prospective

Prospective

45 patients
-Grp test 1
-Grp control
-Grp test 2

22 patients
-Grp control
-Grp test

24 patients
-Grp control
-Grp test 1
-Grp test 2

12 patients
-Grp control
-Grp test

32 patients
- Grp control
-Grp test

30 patients
-Grp control
-Grp test

120 patients
-Grp control
-Grp test 1
-Grp test 2
-Grp test 3

36 patients
-Grp control
-Grp test

25 patients
-Grp control
-Grp test

-3 months
OFD
-6 months
-Grp test 2: SRP+ OFD
-3 months -Grp control: SRP
-6 months  -Grp test: SRP
-2 weeks -Grp control: SRP
40.12 -4 weeks -Grp test 1: SRP
-6 weeks -Grp test 2: SRP
-Grp control: SRP
20 - 56 2 months

43 3 months

-Grp control: SRP+

-Grp test: SRP

-Grp control: SRP
-Grp test: SRP

-3 months -Grp control: SRP
-6 months  -Grp test: SRP
-Grp control: SRP
6 months -Grp test 1: SRP
-Grp test 2: SRP
-Grp test 3: SRP
18 6 weeks -Grp control: SRP
- 18 weeks  -Grp test: SRP

45+ 6 6 weeks

-Grp control: SPR
-GRP test: SPR

-Grp test 1: PDT
-Grp control
-Grp test 2: PDT

-Grp: control
-Grp: SRP + PDT

-Grp control

-Grp test 1: PDT

-Grp test 2: Erythritol air
polishing

-Grp control
-Grp test: laser

-Grp control
-Grp test: PDT

-Grp control
-Grp test: laser +NaCl

-GRP control

-Grp test 1: laser

-Grp test 2: H,O»

-Grp test 3: H2O: + laser

Cross section
-Grp control
-Grp test: laser

Cross study
-Grp control
-Grp test: laser

Grp: group, y: year, SRP scaling root planning, PDT: photo-dynamic therapy, SP gel: Salvadora Persica gel, LANAP: laser assisted

new attachment procedure, OFD: open flap debridement, ATB: antibiotics.

Table 2. Risk of bias assessment.

Randomization Allocation Ex?mi‘ner Completion of Risk of bias
concealment blinding follow-up

C. Yang et al 2022 [7] Yes No No No (2 patients were lost) High

S. K. Anwar et al. 2024 (8] Yes Yes Yes Yes Low

N. Derikvand et al. 2020 [9] No No Yes Yes High

J. Wei Lu et al. 2023 [10] Yes No Yes Yes Low

F. H. Niazi et al 2020 [11] Yes No Yes Yes Low

S. Gottumukkala ef al. 2024 [12] Yes Yes Yes No (2 patients were lost) Low

A. El Sharaki et al 2024 [13] No No No yes High
DOI: 10.4236/0alib.1115984 6 Open Access Library Journal
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B. Poormoradi et al. 2024 [14]

T. Kamble et al. 2024 [15]

A. Singh et al. 2024 [16]

M. Alghafri et al. 2024 [17]

S. Elmeligy et al. 2024 [18]
A. Sayed-Monir et al. 2023 [19]
M. El Mobadder et al. 2023 [20]
M. El Mobadder et al. 2022 [21]
M. El Mobadder et al. 2022 [6]
M. R Mokhtari et al. 2021 [22]

S. M. Staden et al. 2020 [23]

Yes Yes Yes Yes Low
No No No Yes High
Yes Yes No Yes Low
Yes Yes No No (2 patients were lost) High
Yes Yes Yes Yes Low
Yes No Yes Yes Low
Yes Yes No Yes Low
No No No Yes High
No No Yes Yes High
Yes Yes Yes Yes Low
Yes Yes Yes Yes Low

Table 3. Treatment outcomes.

Regarding treatment outcomes, 5 included studies reported statistically signifi-
cant improvements in one or more periodontal parameters following treatment
with adjunctive diode laser therapy. However, these findings represent within-
group changes and should be distinguished from between-group comparisons. In
the majority of the included studies, no statistically significant difference was
demonstrated between the diode laser groups and the control groups receiving
conventional periodontal treatment alone [Table 3]. Overall, 13 studies did not
demonstrate a statistically significant additional benefit of diode laser therapy
compared with the respective control treatment [Table 3].

Among these studies, four compared diode laser therapy with or in combina-
tion with biochemical adjuncts used alongside periodontal treatment, including
hydrogen peroxide (H,0,), erythritol, doxycycline, and Sa/vadora persica (SP) gel
[Table 3]. These comparisons further reflected differences in treatment protocols

and adjunctive interventions across the included studies.

Clinical Bleeding on
Pocket depth € ce ‘g © Microbiological tests

Comparison attachment loss probing

Outcomes P Value Outcomes P Value Outcomes P Value Outcomes P Value
C. Yang et al. 2022 [7] 6 months
Grp testl 3.82 £0.95 6.46 =+ 0.79
Grp test 2: PDT 3.52+£0.97 0.042 5.99+0.94 0.028
Grp contrdle 4.79 £1.24 6.10 £ 0.94
S. K. Anwar et al. 2024 [8] 3 months

Pg: 54.49 + 93.63 (10°)

Grp test 4,52 +1.96 0.082 4.84 + 3.05 0.078 Aa: 2.05 +3.95 (10%) Pg: 0.701
Grp control 3.88+205 348 +3.04 Pg: 23.96 + 39.15 (10°)  Aa: 0.181

Aa: 4.08 +4.76 (10°)
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N. Derikvand et al. 2020 [9] 6 months

Grp test 2.64 £0.75 0.019
Grp control 3.20 + 0.87 '
J. Wei Lu et al. 2023 [10] 24 weeks
Grp test 3.06 £ 0.86 2.58 £ 0.94 15.49%
Grp control 4.46 £ 1.57 3.03£1.25 64.29%
F. H. Niazi ef al. 2020 [11] 6 months
GRP test 1: laser 4.02 £0.48 3.00 £ 0.94
GRP test 2: SP gel 4.93 +0.85 0.002 3.65%1.07
GRP controdle 5.00 £ 0.75 4.03 £ 0.77
S. Gottumukkala et al 2024 [12] 6 months
GRP test 1: PDT 3.21 £ 046 0.641 2.03 £0.54 0.2
GRP test 2: LANAP 3.52 £0.50 ) 3.22 £0.62 ’
A. El Sharaki 2024 [13] 6 months
GRP test: laser 3.1+0.5 24.8 + 8.7
39+0.7
GRP controle: ATB 3.6%0.6 30.5+9.6
B. Poormoradi et al 2024 [14] 8 weeks
GRP test: laser 1.92 £ 0.65 0.17 £ 0.07 0.06 £ 0.07
0.326 0.552
GRP controle 2.21 £0.82 0.26 £1.15 0.12 £0.13
T. Kamble ef al. 2024 [15] 3 months 45+0.8
GRP A: PDT 2.18 £ 0.405 0.64 £ 0.5 20+ 6.11
GRP B: doxycycline 4.36 = 0.50 0.49 218+ 04 0.54 130 + 82.14
GRP C: controle 5.27 £ 0.64 3.09+£0.3 193 + 8.063
A. Singh et al. 2024 [16] 6 months
GRP A: PDT 3.33 £0.81 3.60 £ 0.73
GRP B: open flap 3.47 £0.51 3.67 £ 0.61
GRP C: PDT + open flap  3.20 + 0.56 3.53+0.51
M. Alghafri et al 2024 [17] 6 months
GRP test: PDT 291 £ 0.56 3.53+£0.93
0.26 0.09
GRP controle 3.21+0.92 2.95 + 0.45
S. Elmeligy et al 2024 [18] 6 weeks
Aa: 00 - 200 (min-max)
Pg: 50 - 1000 (min-max)
GPR test 1: PDT 0.86 = 0.38 0.83 £ 0.36 .
. Aa: 00 - 300 (min-max) Aa:0.816
GRP test 2: Erythrltol 1.07 £ 0.37 0.004 1.05%0.57 0.004 .
Pg: 5- 1000 (min-max) Pg: 0.735
GRP controle 1.58 £ 035 1.68 + 0.35 )
Aa: 00 - 100 (min-max)
Pg: 14 - 150 (min-max)
A. Sayed-Monir ef al. 2023 [19] 2 months
GRP controle 1.12 £ 0.38 0.88 £0.31 3.03 £2.49
0.06 0.07 0.06
GRP test: laser 1.21 £0.27 1.14 £ 0.21 5.16 = 2.44
DOI: 10.4236/0alib.1115984 8 Open Access Library Journal
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M. El Mobadder 2023 [20] 3 months

GRP controle 4.85 +0.42 5.99 + 1.08
GRP test 3.79 £0.35 5.01 £0.81
M. El Mobadder 2022 [21] 6 months
20.70 £
GRP controle 5.28 £ 0.67 6.32 £ 1.07 9.44 6.2 x 10°
GRP test: laser + NaCl 4.03 £ 0.49 5.76 £ 1.03 14.32 + 5.6 x 108
9.07
M. El Mobadder 2022 [6] 6 months
GRP controle - 7.26 x 107
GRP testl: laser - 4.01 x 107
0.0001
GRP test2: H.O- - 4.32 x 107
GRP test3: laser + HO: - 3.21 x 107
M. R Mokhtari ef al 2021 [22] 18 weeks
1841 +
GRP contréle 4.23 +0.84 442 + 141 12.11
0.2 1.0 0.02
GRP test: laser 3.94 +£0.85 4.13+1.42 12.11 £
9.05
S. M. Staden et al. 2020 [23] 6 weeks
Aa: 0.28 x 10°
Pg: 0.468 x 10°
X Aa: 0.733
GRP contréle 0.4644 0.4648 41.64 Td: 0.4 x 10*
0.763 0.586 0.005 Pg: 0.672
GRP test: laser 0.4984 0.5288 50.144 Aa: 0.29 x 10° Td: 0.852

Pg: 0.440 x 10°
Td: 0.424 x 10°

Grp: group, PDT: photo-dynamic therapy, SP gel: Salvadora Persica gel, LANAP: laser assisted new attachment procedure, ATB:

antibiotics, Aa: Aggregatibacter actinomycetemcomitans, Pg: Porphyromonas gingivalis, Td: Treponema denticola, NaCl: Sodium

chloride.

4. Discussion

Periodontal inflammation is initiated by the formation of a bacterial biofilm;
therefore, the main aim of periodontal therapy is to eliminate these pathogens
through non-surgical and surgical techniques [7] [8]. The addition of diode laser
therapy to non-surgical treatment has been proposed as an adjunctive approach
to target pathogenic bacteria. The laser transmits energy to the bacteria cells, caus-
ing denaturation of bacterial proteins [16]. The aim of this Review is to assess the
contribution of laser therapy to periodontal treatment to clinical and microbio-

logical outcomes:

4.1. Effect on Clinical Parameters:

In this review, three studies reported statistically significant differences between
the test group, which received diode laser therapy as an adjunct to periodontal

treatment, and the control group for probing pocket depth and clinical attach-
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ment level (CAL) (P < 0.005) [11] [13] [18]. These findings suggest a potential
additional short-term clinical benefit of diode laser therapy in the specific studies
concerned. The observed effects have been attributed to the laser’s broad antimi-
crobial spectrum, which targets both Gram-negative and Gram-positive bacteria
(it’s a non-specific destruction mechanism reducing the risk of developing bacte-
rial resistance), as well as its ability to penetrate and disrupt the biofilm structure,
potentially facilitating the elimination of residual bacteria.

However, the majority of the included studies did not demonstrate statistically
significant differences between the test and control groups [7] [8] [9] [12] [14]
[17] [19] [22] [23]. In several studies, improvements in periodontal parameters
were observed within both treatment groups following therapy, without a statisti-
cally significant additional benefit attributable to diode laser therapy. The absence
of significant between-group differences may be related to several factors, includ-
ing the laser parameters applied, such as wavelength (940 nm), power (0.7 to 1 w),
pulsed mode, and exposure time (10 to 15 seconds), which may not have been
optimal, as well as the relatively small sample sizes, which may have limited the
statistical power to detect differences between groups. In addition, the relatively
short follow-up periods may not have been sufficient to assess the persistence of

clinical effects.

4.2. Effect on Microbiological Parameters:

Among the studies investigating microbiological outcomes, four reported reduc-
tions in the recolonization of periodontal pockets by A. actinomycetemcomitans
(Aa), P. intermedia (Pi), and P. gingivalis (Pg) following treatment combining in-
itial periodontal therapy with photodynamic therapy [6] [8] [18] [23]. However,
these studies did not demonstrate statistically significant differences in bacterial
levels between the test and control groups. Rather, some studies reported statisti-
cally significant reductions in the levels of specific bacteria, particularly Aa and Pg,
within the laser-treated groups when comparing bacterial levels before treatment
with those measured after treatment. These within-group changes indicate an im-
provement following treatment but do not, in isolation, establish an additional effect
of diode laser therapy compared with conventional periodontal treatment.

The lack of statistically significant between-group differences may be related to
several study limitations, including relatively small sample sizes and the inclusion
of predominantly patients with stage I and II periodontitis, which may limit the
generalizability of the findings to more advanced forms of periodontal disease.
Furthermore, the short follow-up periods may have limited the ability to detect

sustained microbiological effects [18].

4.3. Comparison between the Effect of Diode Laser and the Effect
of a Biochemical Adjuvant in Association with Periodontal
Treatment

Two studies investigated the combination of laser therapy with biochemical
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agents, including hydrogen peroxide (H,O:) and sodium hypochlorite (NaOCl),
and reported reductions in bacterial load following the combined interventions
[6] [21]. In the study involving H,O,, hydroxyl radicals were proposed to exert
antibacterial effects through oxidative damage to bacterial cells. Elmobader et al
reported a reduction in bacterial load following treatment; however, the interpre-
tation of this finding should be based on the comparison between the test and
control groups rather than on within-group changes alone [6].

Another study compared adjunctive photodynamic therapy with an SP gel (Sal-
vadora persica). The photodynamic therapy group showed greater improvements
in probing pocket depth reduction and clinical attachment loss compared with the
SP gel group, whereas the SP gel group demonstrated a greater improvement in
bleeding on probing index (BOP) [9]. The reduction in gingival bleeding observed
with the SP gel may be related to its organic and inorganic constituents, including
silica, calcium, sodium bicarbonate, vitamin C, and tannic acid [11].

The addition of doxycycline to periodontal treatment was also compared with
adjunctive diode laser therapy in one study [15]. Although the diode laser groups
showed improvements in some clinical and microbiological parameters, these
findings should be interpreted according to whether the differences were statisti-
cally significant between groups or represented changes occurring within the la-
ser-treated groups. Therefore, the available evidence does not consistently
demonstrate a significant additional benefit of diode laser therapy over conven-

tional periodontal treatment or systemic doxycycline.

5. Conclusion

The results of this review indicate that adjunctive laser therapy during periodontal
treatment may provide short-term improvements in some clinical periodontal pa-
rameters compared with conventional periodontal treatment alone. The diode la-
ser may contribute to periodontal pocket decontamination and reduction of gin-
gival inflammation. However, these findings are based exclusively on follow-up
periods of six months or less and therefore provide evidence only of short-term
clinical outcomes. The long-term stability of the observed benefits cannot be de-
termined from the available evidence. Further well-designed clinical trials with
longer follow-up periods are needed to assess the persistence of these effects and
to establish optimal treatment protocols for the adjunctive use of diode laser ther-
apy in periodontal practice. Based on the short-term evidence currently available,
the systematic use of diode laser therapy as an adjunct to non-surgical periodontal

treatment cannot be strongly recommended.

Limitations of the Study

e The studies examined in this review used different therapeutic protocols
e The parameters assessed after treatment differed between studies (some
evaluated clinical parameters, others assessed biological parameters and some

assessed both at the same time)
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e The duration of follow-up of patients after treatment was short, and varied
between studies
Therefore, it is difficult to make a precise comparison between the included
studies, and to determine the contribution of diode laser therapy to the treatment

of periodontal pockets as an adjuvant to conventional treatment.
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