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Laser Vs Ozone As An Adjunct to Periodontal
Therapy: A Systematic Review

Abstract:

Introduction: Periodontal disease is characterized by chronic inflammatory processes that are caused by the triggering of the host response by
specific pathogens, progressive destruction of alveolar bone, and apical migration of connective tissue and epithelial attachments. Some authors have
suggested the development of new treatment modalities, such as lasers, 0zone, as an adjunct to periodontal therapy.

Aim: Tocompare the efficacy of Laser and Ozone as an adjunct to periodontal therapy.

Method: Electronic databases, including

MEDLINE via PubMed, Cochrane Central Register of Controlled Trials and Cochrane Oral Health Group Trials, and EMBASE, were searched from
january 2010 till january 2025 to collect relevant data and write a systematic review. Result: Laser was found to be slightly better than ozone in terms of

anti-inflammatory property

Conclusion: Laserwas found to be slightly better than ozone in terms of anti-inflammatory property whereas ozone was slightly better for wound
healing thanlaser. This review has supported the use of laser and ozone as adjuncts to conventional periodontal therapy.
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Introduction:

Periodontal disease is characterized by chronic inflammatory
processes that are caused by the triggering of the host response
by specific pathogens, progressive destruction of alveolar
bone, and apical migration of connective tissue and epithelial
attachments.[1,2,3] Chronic periodontitis is defined as an
infectious condition that causes inflammation in the
supporting tissues of the teeth, increasing attachment loss and
bone loss. Scaling and root planing is a non surgical therapy
that aims to remove dental calculus and plaque and smoothen
bacteria contaminated irregular root surfaces.

However, mechanical periodontal therapy alone may be not be
sufficient to completely remove the pathogenic bacteria,
because of their location within the gingival and dental tissues
or in other sites that can not be accessed easily by periodontal
instruments.[2,3] Therefore, different treatment modalities
have been sought that primarily aim to suppress or eliminate
periodontal pathogens and control their overgrowth.[4—6] One
of these treatment modalities is the use of adjunctive
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antimicrobial therapy. The adjunctive antimicrobial therapy
depends upon the systemic and local application of
antibiotics.

Although systemic and local antibiotics are occasionally
administered into periodontal pockets to promote
disinfection, the risk of developing resistant microbial species
increases with the frequent use of antibiotics.[7]
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Also, Periodontal treatment may require involvement of
phase 1II therapy or surgical procedures like gingivectomy,
gingivoplasty, free gingival graft, depigmentation, etc,
following which fastening of wound healing becomes
essential. The site of surgery after procedures like
gingivectomy and gingivoplasty heals by secondary intention
and takes about thirty two days for complete epithelialization
and about forty nine days for connective tissue maturation.
Multiple local and systemic factors can effect one or more
phases of wound healing leading to impaired tissue healing.
Some of the local factors that can delay wound healing are
wound hypoxia, infection, foreign body and lack of
vascularity. Oxygenation plays a key role in wound healing as
it facilitates cellular proliferations and prevents infections.
During the initial stages of wound healing there is profuse
oxygen consumption owing to the high rate of metabolism.

Optimal oxygen levels will benefit a healing wound. °
herefore, some authors have suggested the development of
new treatment modalities for the elimination of specific
periodontopathogens, such as lasers, ozone, and to promote
wound healing after surgical periodontal therapy. [9]

Ozone is used over the hundred years in medicine and
dentistry. Dr. Fisch (1899- 1966) was the first dentist to
employ ozonated water in his dental practice. Then by the year
1935 another author, Dr Payr, a german surgeon, followed
him and began its application in surgeries. He announced his
findings at the 59th Congress of the German Surgical Society
in Berlin (1935). [10] Ozone is a naturally occurring
compound consisting of three oxygen atoms. Ozone has
various beneficial effects such as antimicrobial activity,
elevates partial pressure of oxygen in tissues, improves
metabolism of inflamed tissues, facilitates proper oxygen
metabolism, increased circulation and oxidation of
biomolecules.

Ozone is one of the most important oxidants present in nature,
and it is highly reactive with organic compounds.[11,13] A
survey of the literature shows that Ozone has applications in
different dental treatments and specifically in periodontal
treatment because of its antibacterial activity. There are
various modes of ozone application like aqueous and gaseous
Ozone, and are effective in treating periodontitis as adjuncts
to various periodontal treatment procedures to aid in wound
healing, etc.[14]

Another treatment modality that has emerged as an efficient
treatment choice is Laser. Laser is an acronym for Light
Amplification by Stimulated Emission of Radiation.[15] In
1917 Albert Einstein gave a theory on stimulated emission on
radiation. The term laser was first used in 1957 by Gordon

Gould. Maiman developed the first ruby laser in 1960.
Different types of Laser are gas (CO2 laser), solid crystal (Nd:
YAG, Er: YAG), solid-state semiconductor (diode laser) and
liquid (notused in dentistry). [16]

Laser application is done in two modes: Contact mode in
which the tip of the laser is held in direct contact with the
tissue and non contact mode where the laser unit is held 2-3
mm away from the tissue. The proposed mechanism of action
of lasers when used in contact mode is mainly ablation and
when used in non-contact mode it is mainly attributed to bio-
stimulation.[17] Laser treatment therapy coagulate blood
vessels, seal lymphatics, and sterilize wounds during ablation
while maintaining a clear and clean surgical field.[18] A laser
can stimulate mitochondrial activity which results in
biomodulation of inflammatory processes by mitigating
prostaglandin E2 release; hence, they are recommended in the
treatment of gingival inflammation. [19,20]

A study conducted by Pejcic et al. showed low-level laser as
an adjunct oral treatment resulted in the reduction of tissue
inflammation which has been evaluated by clinical as well as
histopathological changes of the gingival tissue.[21,22]

Until now studies were conducted that focused on evaluating
the effectiveness of either ozone or low-level laser as an
adjunct to periodontal therapy; Though both of these
treatment modalities, laser and ozone has proven some place
in the modern periodontal therapy, its individual role has not
been discussed in detail.

Thus, a systematic review on this topic to summarize or
critically analyze its individual roles will be beneficial for
research purposes.

Hence, this systematic review is first of'its kind effort to throw
light on the topic of laser and ozone in periotherapy.

Therefore, this systematic review aims to compare the
therapeutic effect of Laser and ozone as an adjunct to
periodontal therapy.

Materials and Methods

Focus Question:

The Preferred Reporting Items for Systematic Review and
meta analysis ( PRISMA ) guidelines were followed, and a
focused question was developed. The addressed PICO
(Population, Interventions, Comparisons, and Outcomes)
question was: In terms of therapeutic effect which is better
among ozone and laser when used as adjunct in periodontal
therapy (]

Search strategy:

Electronic databases, including MEDLINE via PubMed,
Cochrane Central Register of Controlled Trials and Cochrane
Oral Health Group Trials, and EMBASE, were searched from
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january2010 till january 2025. The literature search was
conducted using the combinations of the following MeSH and
text words: laser therapy, ozone therapy, periodontal therapy.

Screening methods and data abstraction:

Titles and abstracts of studies that fulfilled the inclusion
criteria were screened and assessed. Data were extracted from
the included studies based on the following parameters:
author/country, study design (RCT), patients (sample size,
mean and age range in years), clinical and biochemical
parameters, study groups, study outcome, follow ups, and
therapeutic modalities of laser and ozone.

Inclusion criteria:
studies comparing the therapeutic effect of ozone
therapy and laser therapy in periodontal procedures

1)

Randomized control trials
Studies done on human subjects
studies published in last 15 years

studies published in english language
studies with minimum 5 participants
studies having minimum follow up period of

minimum 10 days

studies in which full text is accessible
Studies which included participants of both gender
Studies which included participants in the age group

10to 70 years

Exclusion criteria:
studies which did not directly compare the

1)
2)

3)

4)

therapeutic effect of ozone vs laser

studies which included subjects that have undergone
periodontal therapy or antimicrobial treatment in

past 6 months

Studies in which participants were suffering from

any systemic condition/disease

Studies in which the effect of ozone vs laser was not

seen in periodontal therapy

| PRISMA FLOW |

Identification identified from databases ( n=114)

Potentially relevant publication

[rrelevant Title and
abstract excluded
(n=92)

Full article obtained(n =22) ‘

Eligibility | Full text article evaluated (n = 6)

Included

147

Full text article excluded
based on exclusion criteria
(n=15)

‘ RCTs included in the present systematic revi

iew (n=0)

TABLE SYSTEMATIC REVIEW: Comparitive analysis of azone and Liser as an adjunct in periodontal therapy: A
systematic review
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2021
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No. of | 30 6 6 30 7
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Discussion:

Periodontitis is caused due to accumulation of different types
ofbacteria in the subgingival pocket. Mechanical methods are
used for the removal of subgingival microorganisms. The aim
of initial periodontal therapy is to remove biofilm from the
surface of teeth. At times, it may become difficult to access the
biofilm beneath the gingiva due to the irregular structure of
the root and furcation areas. Therefore, it is not possible to
achieve complete removal of bacterial using mechanical
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methods. Hence adjunctive therapies like laser and ozone
have been suggested to help in the removal of plaque and
bacteria.

Various controlled clinical and microbiological studies and
case reports have concluded that laser and ozone when used as
an adjunctive to initial periodontal therapy leads to significant
gains in attachment levels and reductions in subgingival
bacteria.this finding are in accordance with the study by
cobb[23].

Also in recent years, ozone has been proposed as a new
adjunctive treatment stratergy in the management of
periodontal disease. It is known that ozone has several
physicochemical properties such as immunostimulant and
analgesic, anti-hypoxic and detoxifying, antimicrobial,
bioenergetic and biosynthetic, by activating the metabolism
of carbohydrates, proteins, and lipids[23].

Also Low level Laser Therapy (LLLT) is a noninvasive
treatment modality that has been used for medical conditions
since the 1960s. The main applications of LLLT, which has
been used for more than two decades, include
musculoskeletal pain reliefas well as the promotion of wound
healing through the reduction of the inflammatory process,
the modulation of growth factors and increased
angiogenesis[23]. This treatment modality results in the
modulation of growth factors and myogenic regulatory
factors and effectively promotes sciatic nerve regeneration.
The low-level lasers are absorbed by chromophores, which
lead to a modulation of pathophysiological processes.
Additionally, bacterial growth inhibition at low level doses
has been reported in vitro.

To explore the potential benefits of ozone and laser therapy, as
adjuncts to conventional periodontal therapy, this systematic
review was taken up with focus on the comparison of
therapeutic effect of laser and ozone in periodontal treatment.

In this systematic review the initial search from two database
yielded 114 articles. The tittles and abstracts excluded a total
of 92 articles with some reasons such as articles that were not
relevant, duplicate articles, articles that could not be accessed
and literature review, systematic review and meta analysis.
Full text found as many as 22 articles which were then
screened and 6 articles were found that met the inclusion
criteria.

The result of this systematic review found that both laser and
ozone are beneficial and valuable as adjuncts to conventional
periodontal therapy. However when particularly considering
anti-inflammatory property, laser thereby proved to be
superior to ozone and in terms of wound healing ozone
demonstrated superior wound healing properties.

Findings from one study in this review by Yilmaz S et al”
when he compared anti-microbial property of laser and ozone
as an adjuct after SRP, after 90 days. All three groups (SRP
alone, SRP + ozone, SRP + Er:YAG Laser ) showed

statistically significant improvement in clinical parameters
such as Probing Depth (PD), Clinical Attachment Level
(CAL), Plaque Index (PI) and Gingival Index(GI) from day 0
to day 90. Er:YAG laser +SRP Group showed the significant
clinical improvement in : Greater PD reduction and greater
CAL gain compared to both SRP alone and SRP + ozone
groups (p<0.05). Total bacterial counts and proportion of
obligate anaerobic microorganisms decreased in all groups.
No statistically significant differences in microbial reduction
between the three groups.

Although Kshitish et al[24]. showed that Ozone had an anti
bacterial effect under in vivo conditions, Eick et al”. detected
a decrease in the antibacterial properties of ozone in gingival
crevicular fluid in a similar environment containing saline
which could possibly explain why ozone could not show
superior anti-microbial property as compared to laser and
SRP.

The results in this study has shown that when laser is used as
an adjunctive to initial periodontal therapy, the Er:YAG laser
leads to significant gains in attachment levels and reductions
in subgingival bacteria. Results were in accordance with the
studies conducted by Schwarz F[26] in which he compared
periodontal treatment with laser compared to scaling and root
planing. They suggest that nonsurgical treatment with an
Er:YAG laser is a suitable alternative to conventional scaling
and root planing, offering superior reductions in bleeding and
gains in clinical attachment.

These results can be explained by the fact that Anti microbial
property of laser is achieved through various mechanisms,
including the generation of reactive oxygen species and
photothermal reactions that damage or eliminate bacteria.
Different laser types, such as Nd:YAG and diode lasers, have
demonstrated effective bactericidal effects in periodontal
therapy.Similar anti microbial result related to laser were seen
in study conducted by schwarz F et al[26] in which he
compared scaling and root planing with and without laser.

Similarly anti microbial property of ozone can be explained
on the basis of cell membrane disruption by ozonolysis
(breaking down double bonds) also ozone induces
modification of intracellular contents through secondary
oxidant effects, leading to protein oxidation and loss of
organelle function.

Similar results related to antimicrobial effect of ozone was
seen in a study conducted by Huth, K.C et al”’ in which he had
seen effectiveness of ozone against periodontal pathogenic
microorganisms.

In other study in this systematic review by Sandra VK V et al®
they compared the anti inflammatory property of ozone and
laser and they showed that for all the clinical parameters and
MCP-1 levels derived from GCEF, a significant reduction was
observed with both subgingival irrigation with ozonated
water and laser irradiation during all time points. In addition,
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there was a statistically significant difference among
experimental(laser) and control(ozone) sides for all the
parameters evaluated at all study points with laser irradiation
showing better results as compared to subgingival ozone
irrigation. Hence they concluded in there study that Clinical
parameters and the mean concentration of MCP-1 in GCF
were reduced more significantly using diode laser irradiation
when compared to treaatment with ozonated water irrigation.
Results of this study were in accordance to study conducted
by Ren et al[29] who demonstrated a significant decrease in
clinical parameters after laser irradiation.

Laser treatment is known to coagulate blood vessels, seal
lymphatics, and sterilize wound during ablation while
maintaining a clear and clean surgical field.

Laser can stimulate mitochondrial activity which results in
biomodulation of inflammatory processes by mitigating
prostaglandin E, release; hence they are recommended in the
treatment of gingival inflammation. A study conducted by
Pejcic et al” showed low level laser as an adjunct oral
treatment resulted in the reduction of tissue inflammation and
which was reflected in histopathological changes of the
gingival tissue .

Similarly anti inflammatory property of ozone can be
explained by mechanism that Ozone disrupts the cell
membrane by ozonolysis (breaking down double bonds) and
induces modification of intracellular contents through
secondary oxidant effects, leading to protein oxidation and
loss of organelle function.

Apart from anti microbial and anti inflammatory properties
ozone and laser has wound healing properties also. During
wound healing multiple local and systemic factors can
interfere with one or more phases of wound healing leading to
impaired tissue healing.

Some local factors that can deleteriously effect wound healing
are wound hypoxia, infection, foreign body and lack of
vascularity. Oxygenation plays a key role in wound healing as
it facilitates cellular proliferation and prevents infections.

Optimal oxygen levels will benefit a healing wound.
Therapeutic options to deliver oxygen to a healing wound
include hyperbaric oxygen therapy (HBOT) and ozone
application. Ozone has various beneficial effects such as anti-
microbial activity, increases pO2 in tissues, improves
metabolism of inflamed tissues, facilitates proper oxygen
metabolism, increased circulation and oxidation of
biomolecules.

Apart from ozone therapy, photobiomodulation (PBM),
which is also known as low level laser therapy (LLLT) has
been well documented as an effective application for
accelerating wound healing by enhancing collagen
production, increasing levels of growth factors and
extracellular matrix-remodeling proteins, and by stimulating

synthesis of adenosine triphosphate, fibroblastic
proliferation, and angiogenesis in a dose-dependent manner.
Hence Gadde P and George J P*' in their study compared
wound healing characteristics of laser and ozone and showed
that at all time intervals, the ozone group and LLLT group
showed significantly higher reduction of wound surface area
(WSA) compared to control group in which no intervention
was done. Between 2 test groups, the LLLT group showed a
significantly higher WSA reduction on day 3 and day 21.WHI
score was significantly higher in control group than test
groups on day 3. Between test groups, ozone group showed a
significantly higher score on day 3. However on day 7 and 21
all groups showed similar WHI. Hence he concluded in his
study that Ozone therapy is safe and effective in promoting
wound healing during the 1st 3 weeks post-surgery also
Ozone therapy and LLLT application enhanced wound
healing after gingivectomy and gingivoplasty procedures,
accompanied by better quality of life and reduced pain .

It has also been suggested that laser promotes dissociation of
oxygen from oxyhemoglobin in the tissue capillary beds,
which makes more oxygen available for oxidative
metabolism and ATP production. Laser which is based on
biostimulation / biomodulation may induce cellular processes
that influence wound healing.

Various studies have concluded that laser improves wound
healing after periodontal surgical procedures

Tualzik T et al* also compared healing characteristics of laser
and ozone and similarly showed that On the 3rd day, Group 1
(ozonated olive oil) exhibited a significantly better HI
compared to Group 2 (PBM therapy).By the 7th and 15th
days, both groups showed similar HI scores. Both groups
experienced a reduction in postoperative pain over time, with
no significant differences between them at time point. Which
they concluded as ozonated olive oil is more effective in
promoting initial wound healing in gingival depigmented
areas compared to PBM therapy. However, both treatments
are equally effective in reducing postoperative pain and
achieving comparable healing outcomes by the 15th day post-
procedure.

Similar findings were seen in the study conducted by uslu O
M and Akgul S* in which they had concluded that PBM group
provided a better wound healing after gingivectomy. Also, it
was observed that PBM application after scalpel
gingivectomy improves patient comfort. In total, from the
results of this study, it is concluded that PBM and Ozone
application have a beneficial effect on quality of life of the
patient.

Isler S C et al** also compared healing of laser and ozone and
he stated that Adjunctive Ozone therapy could have a
significantly beneficial effect on the acceleration of palatal
wound healing following FGG procedures. Both PBM and
Ozone therapy reduced postoperative discomfort during
wound healing.
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Conclusion:

The primary objective of this systematic review was to
explore the various therapeutic properties of ozone and laser
and their potential benefits when used as adjuncts to
conventional periodontal therapy. This systematic review
found that both lasers and ozone therapy provided additional
benefits when used along with conventional periodontal
therapy owing to its antimicrobial , anti- inflammatory,
wound healing properties, etc. However, laser was found to be
slightly better than ozone in terms of anti-inflammatory
property whereas ozone was slightly better for wound healing
than laser. The findings of this systematic review have
provided substantial evidence to promote the use of Laser and
ozone as adjuncts to periodontal therapy while also
highlighting the need to conduct more studies, with a larger
population size, with more diverse periodontal procedures
and larger follow up periods to further strengthen the
conclusions drawn from this systematic review.
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