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ABSTRACT: The aim of this study was to perform a systematic review (SR) of the therapeutic effect of
ozonated oil for oral lesions treatment. A SR was conducted according to the PRISMA guidelines. The
Medline (PubMed), Embase, Cochrane Library, Scielo and LILACS were investigated, together with manual
searches, to extract all publications until December 2020, including randomized and non-randomized
clinical trials reporting the effects of ozonated oils on the management of oral lesions when compared
with other methods. The risk of bias (RoB) of the studies included were assessed by using the RoB 2
tool and ROBINS-I. After analyzing the titles and reading the abstracts, 1932 articles were excluded;
the remaining 25 passed a full-text evaluation. Ultimately, 13 articles were included in this SR. There
was heterogeneity of the results regarding healing times and intervals of ozonated oil application for the
treatment of each type of oral lesion, but in general, there was a shorter healing time when ozonated oil
was used as therapy, and no adverse effects were reported. Despite the limited information found and
the lack of rigorous methodological standards for the use of ozonated oil on oral lesions, a positive effect
was suggested. The findings indicated an advantage in terms of shorter healing times when compared
with other conventional treatments. No adverse effects were reported, showing safety and reliability for
patient’s treatment.
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RESUMEN: El objetivo de este estudio fue realizar una revision sistematica (RS) del efecto terapéutico
del aceite ozonizado sobre las lesiones orales. Se realizo una RS siguiendo las directrices PRISMA. Se
realizaron busquedas en Medline (PubMed), Embase, Cochrane Library, Scielo y LILACS, y busquedas
manuales, que abarcaron hasta diciembre de 2020, de ensayos clinicos aleatorizados y no aleatorizados
que informaran sobre el efecto de los aceites ozonizados en el tratamiento de las lesiones orales en
comparacion con cualquier otro método. El riesgo de sesgo (RoB) de los estudios incluidos se evalud
mediante la herramienta RoB 2 y ROBINS-I. Tras analizar los titulos y leer los resimenes, se excluyeron
1932 articulos; los 25 restantes pasaron una evaluacion exhaustiva del texto completo. Finalmente,
se incluyeron 13 articulos en esta RS. Hubo heterogeneidad de resultados en cuanto a los tiempos
de cicatrizacion y los intervalos de aplicacion del aceite ozonizado para el tratamiento de cada tipo de
lesion oral, pero en general, hubo un menor tiempo de cicatrizacion cuando se utilizo el aceite ozonizado
como terapia, y no se comunicaron efectos adversos. A pesar de la limitada informacion encontrada
y de la falta de normas metodoldgicas rigurosas sobre el uso de aceite ozonizado en lesiones orales,
se sugirio un efecto positivo del uso de aceite ozonizado para el tratamiento de lesiones orales. Los
resultados indicaron una ventaja en términos de menor tiempo de curacion en comparacion con otros
tratamientos convencionales; ademas, no se notificaron efectos adversos, por lo que se demostré una
opcion de tratamiento segura y fiable para los pacientes.

PALABRAS CLAVE: Boca; Ozono; Terapéutica; Heridas y lesiones.

INTRODUCTION

Oral mucosa lesions could be presented as
changes in color, appearance, swelling or loss of
the integrity of the tissue surface. Some types of
these lesions may be benign and do not require any
treatment, others may present acute symptoms,
affecting patient’s quality of life, causing difficul-
ties with swallowing and speech, with symptoms
such as burning, irritation and pain (1). The preva-
lence of oral lesions in the general population
worldwide ranges from 4.9% to 64.7% (2, 3).

The oral mucosa could be an easily acces-
sible point of entry for infectious agents, such as
bacteria or viruses. Therefore, an early diagnosis
and treatment is essential to avoid future compli-
cations or the development of serious, even malig-
nant lesions (4). There are several alternatives
for conventional treatment according to the type
of mucosal lesion the patient has, however, some
of these have been shown to be inefficient, by
generating discomfort to the patients and requi-
ring relatively extended treatment times. In view of
the foregoing, there are treatment alternatives in
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natural and traditional medicine that are used as
therapy for oral diseases, such as ozone therapy
that has shown some positive findings (5).

Ozone is a natural gaseous molecule formed
by 3 oxygen atoms. Ozone has been recognized for
being immunostimulant, analgesic, anti-hypnotic,
detoxifying, antimicrobial, and being capable of
performing bioenergetic and biosynthetic actions.
Due to its atraumatic, painless, non-invasive
characteristics, it can be considered highly relia-
ble and has shown a high acceptance rate among
patients (6). There are 3 ways to apply ozone:
ozone gas, ozonated water and ozonated oil (7).

Ozonated oil results from the reaction of
ozone with fatty acids and other substances, by
means of bubbling ozone through of a generator.
During this reaction, substances such as peroxi-
des, ozone, aldehydes and ketones are formed
(8, 9). Ozonated oil that comes into contact with
exudates or injuries is divided and generates
ozone, releasing hydrogen peroxide and lipope-
roxides, promoting regenerative and disinfectant
effects. This slow release of ozone further promo-
tes the healing process by acting as a local antimi-
crobial agent and promoting cytokine release with
an effect on tissue repair (10).

There are many studies where ozonated oil
has been used as a therapeutic agent for different
types of oral lesions, showing better results than
control conventional treatments. Some benefits
described in the literature include quicker healing,
less discomfort and absence adverse effects (5,
11-22). However, there is no standardized methods
to apply it, benefits or the ideal treatment time.
Therefore, a systematic review was conducted to
answer the following focused question based on a
PICO strategy: Is the use of ozonated oil effective
in the treatment of ulcerated lesions of the oral
mucosa? And: is the use of ozonated oil effective
in the treatment of alveolar bone lesions?

MATERIALS AND METHODS
PROTOCOL AND REGISTRATION

This SR was conducted in accordance to
the Transparent Reporting of Systematic Reviews
and Meta-Analysis-PRISMA Statement (23) and
was registered at PROSPERO with number
CRD42021237068.

FOCUSED QUESTION

The focused questions to be addressed
were:

1. Is the use of ozonated oil effective in the
treatment of ulcerated lesions of the oral mucosa?
2. Is the use of ozonated oil effective in the
treatment of alveolar bone lesions?

ELIGIBILITY CRITERIA

The inclusion criteria for this SR were the
following: Clinical studies that used ozonated oil as
a treatment for different oral lesions (subprosthetic
stomatitis, recurrent aphthous stomatitis, herpe-
tic gingivoestomatitis, pericoronaritis, alveolitis
and fibroedematous gingivitis). Literature reviews,
letters to the editor, short communications, case
reports, pilot studies and trials that analyze other
applications of ozonated acceptance not related to
oral injuries were excluded.

SEARCH STRATEGY

The MEDLINE (PubMed), Embase, Cochrane
Library, Scielo and LILACS databases were searched
up to March 2021 by two independent reviewers (J.Y
and J.A). The search was performed without restric-
tions on dates or language. The search strategy was
applied as follows: PubMed: ("Aphthous stomatitis"
OR "Dry Socket" OR "Pericoronitis" OR "Herpe-
tic Stomatitis" OR "subprosthetic stomatitis" OR
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"fibro edematous" OR “alveolitis” OR osteomyelitis
OR "Aphthous Ulcer" OR "Aphthous Stomatitides"
OR "Alveolar Osteitis" OR "Herpetic Gingivostoma-
titis" OR "Oral Herpes Simplex" OR "oral injury"
OR "oral lesion") AND ("ozonated oil" OR "Ozona-
ted" OR "ozonation" OR "ozone" OR "Ozoni-
zed" OR "ozone therapy" OR "ozonotherapy" OR
"ozonating" OR "oleozon" OR "vegetable oils" OR
"plant oils" OR "ozonation"). In addition, the grey
literature in the System for Information on Grey
Literature in Europe (http://www.opengrey.eu) and
Google Scholar databases were screened electro-
nically, as recommended by the high standards
for systematic reviews (AMSTAR guideline) (24).
Finally, the list of references of studies included
were also hand searched to capture any potential
additional records, as suggested by Greenhalgh
and Peacock (25).

DATA COLLECTION, EXTRACTION
AND MANAGEMENT

SCREENING AND SELECTION OF ARTICLES?

Titles and abstracts were screened by two
independent reviewers (JY. and JA). Full-texts were
obtained and reviewed for studies that appea-
red to meet the inclusion criteria. Kappa scores
(Cohen’s Kappa coefficient) were used during full-
text assessment to ensure eligibility and level of
agreement between the reviewers. Disagreements
were solved by discussion and consulting a third
reviewer (GM).

DATA EXTRACTION

The studies that fulfilled the eligibility crite-
ria were processed for data extraction, conducted
by two independent researchers, using predefined
spreadsheets. Disagreements were resolved by
discussion with a third reviewer. In the event of
missing data, a request was sent to the authors
by e-mail. For each study selected, the following
variables were collected: 1) characteristics of the

study: author, year of publication, country, design of
the study (randomized clinical trial and non-rando-
mized); 2) demographic data: sample size, mean
age (years) and gender (male/female); 3) outcome
measures: healing time, application interval and
adverse effects (presence or absence).

RISK OF BIAS IN INDIVIDUAL STUDIES

Two reviewers (J.M.M and J.Y) evaluated the
risk of bias in studies selected, using the Cochrane
tool for risk of bias assessment, RoB 2 (version 2,
available at: https://www.riskofbias.info/welcome/
rob-2-0-tool/current-version-of-rob-2).

The authors of this SR decided to evaluate
the result related to "assignment to the interven-
tion (the effect for the purpose of treating)" and
five domains were examined: randomization bias
and treatments concealment, bias due to devia-
tions from the planned interventions that affected
the involvement of the participants and a team of
researchers, although there were missing result
data, the result measurement and the result
selection were selected. Based on the responses
to the questions and the algorithms of the tool, it
was considered that each domain had “low risk
of bias”, "some concerns related to risk of bias"
or "high risk of bias". The studies were categori-
zed as low risk of bias (all domains had low risk
of bias), high risk of bias (one or more domains
had high risk of bias) and concerning (when one
or more domains had some concerns) (26). The
decisions were resolved by means of discussion,
consulting a third advisor (G.M).

The non-randomized controlled trials were
evaluated by means of the ROBINS-I tool. (27) Each
controlled trial was classified as low information, or
as low, moderate, severe and critical risk of bias.
The discrepancies between the reviewers were
resolved by means of open discussion. In the event
that an agreement could not be achieved, the final
decision was made by another co-author (G.M).
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The following domains have evolved to not
randomized controlled trials (27):

Preintervention
Confusion bias
Selection bias

Intervention
Bias in the classification of interventions

Post-intervention
Bias due to deviations from planned interventions
Bias due to missing data
Bias in the results measurement
Bias in the selection of the informed result

To demonstrate the general risk of bias, each
study included was classified as low, moderate,
severe and critical risk of bias or the absence of
information according to the following criteria:

e Low risk of bias: the study is considered to have
a low risk of bias for all domains.

e Moderate risk of bias: the study is considered to
have a low to moderate risk of bias for all domains.

e Severe risk of bias: the study is considered
to have a severe risk of bias for at least one
domain, but it does not have a critical risk of bias
for any domain.

e Critical risk of bias: the study is considered to
have a critical risk of bias in at least one domain.

¢ No information: there is no clear indication that
the study has a serious or critical risk of bias and
there is a lack of information on the most key
domains for bias (a judgment is required for this).

RESULTS
STUDY SELECTION

The electronic search strategy identified 1957
articles. After analyzing the titles and abstracts,

1932 studies were excluded, the remaining 25
were subject of a full text exhaustive evaluation,

from which 12 were excluded. As a result, 13
papers were included in this SR (Figure 1).

STUDY CHARACTERISTICS

The thirteen randomized (5, 11, 12, 14, 16,
18-20) and non-randomized clinical trials (13, 15,
17, 21, 22) included were conducted between
2010 and 2020, and their main methodological
characteristics are presented in Table 1. All clinical
studies showed the effective outcome of the ozona-
ted oil on different types of oral lesions: subprosthe-
tic stomatitis, recurrent aphthous stomatitis, herpe-
tic gingivostomatitis, pericoronitis, alveolitis and
fibro edematous gingivitis; and used as a control
and conventional treatment for each type of oral
lesion. A total of 1644 patients from different age
groups were included in the present SR. Partici-
pants in 3 studies suffering from pericoronitis (11,
12, 22), participants in 3 studies developing alveoli-
tis (5, 18, 22), 5 studies conducted in patients with
recurrent aphthous stomatitis (14, 16, 19, 21, 22),
3 studies based on subprosthetic stomatitis (15, 17,
22), 2 studies were based on patients with fibroe-
dematous gingivitis (20, 22), lastly a single study
contemplating the use of ozonated oil for patients
with herpetic gingivostomatitis (13). In all studies
the local application of ozonated oil was used as
therapy. The follow-up periods varied from 72
hours to 6 weeks, depending on the type of wound.

OZONATED OIL IN PERICORONITIS

In 2 randomized clinical trials (RCT) (11, 12)
and 1 non-RCT(22) authors reported the use of
the ozonated oil as therapy for pericoronitis and
compared it with conventional therapy consisting
of 50% trichloroacetic acid and mouthwashes with
0.2% chlorhexidine for a period of time between 3
to 7 days, an interval of application was 3 to 4 times
a day, with a healing time between 72 hours and 7
days, a larger number of patients recovered in less
time in the study group (ozonated oil), while the
control groups showed lower satisfaction rates in
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the same period of time, showing statistically signi-
ficant differences. No adverse effects were reported.

OZONATED OIL IN ALVEOLITIS

In2 RCT (5,18) and 1 non RCT (22) Ozonated
oil treatment was used as a treatment for alveolitis
and compared it with alvogyl. All the studies had a
7-day follow-up period, the time interval in which
the healing took place. The lesions healing times
were heterogeneous, varying between 4 days (18),
5 days (5) or up to 7 days (22) for study group
(ozonated oil), the interval of application varied
from 4 times a day (22) up to every 72 hours (5),
no adverse effects were reported. In all cases, a
shorter recovery time was observed when Ozonated
oil was used as therapy. However, only one study
(5) reported statistically significant differences.

OZONATED OIL IN FRIBROEDEMATOUS GINGIVITIS

Only 2 studies: 1 RCT (20) and 1 non-RCT
(22), used the Ozonated oil therapy for fibroede-
matous gingivitis and it was compared with the
use of chlorhexidine mouthwashes at 0.2%, the
healing time varied between 7 days (22) showing
only favorable results in study group (ozonated
oil) and 6 weeks (20) (in which 96.6% of patients
healed in the study group), the interval of appli-
cation varied from 4 times a day (22) to 2 times
a week (20), no adverse effects were reported.
In both studies there was a shorter healing time
when ozonated oil was introduced.

OZONATED OIL IN SUBPROSTHETIC STOMATITIS

Three (15, 17, 22) of the studies included in
this SR (non-RCT) used ozonated oil as treatment
for subprosthetic stomatitis and compared it with
conventional treatment consisting of nystatin. The
follow-up time ranged from 7 days (17, 22) to 15

days (15), on the other hand, the interval of appli-
cation of ozonated oil for this type of injury varied
from once a day (15, 17) to 2 times a day (22).
The healing time found in the studies varied from 7
days (17, 22) up to 12 days (15). In all the studies,
there was a shorter recovery time when Ozonated
oil was used as therapy compared with treatment
with nystatin. No adverse effects were reported.

OZONATED OIL IN RECURRENT
APHTHOUS STOMATITIS

In3RCTs (14,16, 19) and 2 non-RCT (21, 22)
studies the Ozonated oil was used to treat recurrent
aphthous stomatitis and compared it with other
therapies such as: multivitamins and 0.2% chlor-
hexidine mouthwashes (14, 19), sodium perborate
alkaline mouthwashes and 0.2% chlorhexidine
mouthwashes (16, 22), and finally a comparative
study with metronidazole gel (21), with a follow-up
time ranging from 7 (14, 16, 19, 22) to 14 days
(21), an interval of application of between 2 (14,
19, 22)to 4 (16, 21) times a day, as a healing time
between 5 (14) and 7 days (16, 19, 21, 22). In all
cases, a shorter recovery time was observed when
Ozonated oil was implemented as therapy. Only 2
studies (19, 21) reported statistically significant
differences. No adverse effects were reported.

OZONATED OIL IN HERPETIC GINGIVOESTOMATITIS

Only 1 non RCT study (13) included in the
present SR used the Ozonated oil as therapy for
herpetic gingivoestomatitis and compared it with
the use of idoxuridine at 0.1% with a follow-up
period of 10 days, the healing time was <8 days
for the control group, the interval of application
was once a day, without specifying the presence
of the adverse effects. The patients treated with
the Ozonated oil had a shorter healing time of
the lesion.
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RISK OF BIAS IN THE STUDIES SELECTED

In RCT studies, inadequate methods of
generating sequences and assigning participants
were found in all of the publications (90%) inclu-
ded and only one study showed a correct assign-
ment process between groups (Figure 2). Among
the deviations from the planned interventions,
60% of the studies were classified as "high" due
to problems with the masking process (Figure 3).
However, it was not possible to mask the entire

staff due to the experimental context. Finally, all
studies reported results without a pre-specified
plan. In general, it was considered that only one
study had a clear risk of bias. Figures 2 and 3
show a summary of the results.

Three of the non-RCT studies were classi-
fied as having a severe risk of bias (15-17), one
study with a moderate risk of bias (21) and one
study was classified as having a critical risk of bias
(13) as shown in Figure 4.

Records identified
through Embase
database searching

Records identified
through PubMed
database searching

Records identified
through Cochrane
database searching

Records identified
through Scielo
database searching

Records identified
through LILACS
database searching

Identification

Screening

Elegibility

n=836— n= 986 n=1605 n= 987 n=613

Additional literature identified
through Google Schoolar and

manual searching

n=26

Records screened (Titles and Records excluded (not related

abstract review) > with the study)

n=1957 n=1921
Full-text articles assessed for Full-text excluded for not
eligibility —> complying with inclusion criteria
n=36 n=23

|

©
()
-g Included studies in the systematic
E’ review
= n=13
Figure 1. Flow chart of manuscripts selected through the review process.

0DOVTOS-Int. J. Dent. Sc. | No. 26-1: 35-53, 2024 | ISSN: 2215-3411. 41



ODOVTOS-International Journal of Dental Sciences

"Nsal awes

3y pamoys 9 Ajuo syusned pal
-EN[eAS O¢ 8yl Wolj H) 8yl Ul
a|Ilym ‘uonosjul woly A18n09al
10 subis pamoys swusaned ¢
9S 8y} Ul sjusied Og woid
:uofen[eAs [e9160]01qoIoIW
8y} Jo4 'sjusied g Ajuo 99
‘16A0981 0} SHSIA g Papasu
fjuo syuened Bs L "(ISIA Uip)
1UBWILAI} JO 398M BUO B pue

*(pa1984ul |e21b0j01qoJoIW pue
9S10M J0 [enba JO UOLIBYID [BOIUIN)
J00d pue (uonasjul Jo aaly [edlbo|
-01q0J9IW pue paroidui JO UOLIBYIID
[eayul|9) a|qeidadae ‘(uonasyul Jo
9981 [£0160]010JOIW PUB P8IBA0DB]
10 UOLIBYID [BOJUIj9) pooh :uolienjeAd
£oea1})3 suaboAdow Jo 8oussqe)
u01198ul Jo 981} ‘(susbohdow Jo
89uasald) paosjul /ealbojoiqosdIN
‘(suasiom

10 8181848d UONEBWWE|U pUB Uled)
9SI0M ‘(S1S1sJad UonBWWR|UI pUR

(sIA pIg) Uge ‘(sin pug) Uz, sfep Aysusyur sureurew ured) swes sy} G10¢
16 palen|eAs alom sjuajed syl pal y'e< ‘(8sealoap uonewwelul pue ured) (g) ‘109
(1ABoAle) B9 0G pue (00) HS  -108ds  /shep uz/l panoidwy ‘(readdesip uoneWWeU 1o Q NaIqy
06 :sdnoJb g ul sjusned 001 10N yore  Aeng p/ pue ured) palanodal eIl |ABoAY pajeuozQ SI11|08A)Y ¥¥/9G 6G-02 001 104 -ZaUle
“awiy Buljeay sy} paziwiuiw 00 fnea Jeio
UIIM JUBWIeaI} 8y ‘shep | 01 3y} Ul snrewoisoAlbury onadisH
6 Ul paIng alam (%1 °g9) aulp 91n9y 10 Subis [BajUlD BJe Bisy} 2102
-1INX0pol Ylm pajeal) siusiied PO L UBYA :paIna 10N "SIIIBWOISOAIBUID SIHIBWO0ISd (€1) 109
8/ ‘skep 9 > u| paind (%z'c9) eg fepe a118dJaH 81nay Jo subis [eajulo ou aulpl |10 -0nIBuIb 104 R zanb
00 Uim pajeal) syualied 6/ ou /8> ewn | polL 8le 8oyl UBUM :paung ‘uopnjory  -nxopl %L'0  Pa8leuozQ onadisH 891/¢8 6> 0S¢ ON -lpoy
(ou 1o sof)
$108JJ6 9SI9APE pue (Uonelosidde
(%99) s,Jualed ayy 01 Buiplodae ‘paljsiies
syuaied 0€ 99 '(%96) siusied 10U SA palysiies) uofoeysies juaiied
e g A1010BJSIIeS :U0NIRISIIES 10 98168( *(e18UIWOPaId -WRIY
sJualied "(%0¢) siuened gl ‘plal} paianod o pjalj Juepunge)
ul 99 A1019eISNeS (%96) fep e f10108)811BSUN ‘(JUBUIWOPSId J0U 1102
syusied € Ul Hg A101oRISIES yzg/<  sswn -WeJln ‘991eds 10 Jussqe pjal)) A101  pIoe 2118980l 10 palioads (21) ‘100
‘uonenieas [89160]01G0IDIA ou Nl ¢ Uzg/  -OeisIeS woneniers [8ai60j01qoIaly  -0|ydll %0G  pereuozQ  shiuolodysd 10N Gl < 06 104 12 10e|\
(uonnjona
[eaiulja Aojoeysiresun) Jood ‘(uon
-NJ0A8 [e21U19 A1010B)SIIES) POOH
(p1oe 219980.0|Y2LLY) :bnip Apmis ayp jo Aoealy3 (g ve
99 Jo} Aoeaiyys 10od %8¢ fepe 9s10M J0 01 |enba) Alojaelsiesun 0102
pue Aoeale poob %z9 (00) yzg/<  sswn ‘(yg/ 1B 8In2 10 JUBWSAOIAWI)  PIOR 0118980 110 (L) "j00
9 10} Aaeale Poob %00 | ou LA € ucs fiojoeysiyes wopenjeAs [eajully  -0lydly %0G  peleuozg  shiuoiodped  G9/Gg GlL < 06 124 3 Jofey
99/98 (99) dno.ib dno.f uoisa| (4/N) Jeaf pue
s}nsay EL's IH v 41 sig)aweled passassy |0Jju0) 1891 |eJo jo adfl  Japuay aby N ubisag Jouiny

"MOIASJ 011eWa)SAS 8y} Ul S8IpNIS Papnjoul ay) Jo SONSIIa10RIRYD UlR "L ]qeL

ODOVTOS-Int. J. Dent. Sc. | No. 26-1: 35-53, 2024 | ISSN: 2215-3411. 42



1eS

ic Review of Clinical Studi

? Systemat

Ions

the Treatment of Oral Les

ive in

=
o
D
&2
=
L
o
=
D
=
<
=
S
N
(@]
—
o
<5}
1%}
]
<5}
=
=
«L

"JuN0ooe
01Ul U8e)1 seMm Ujed pue Jown) ‘1eay

‘ssaupal ‘Bujuing Jo eale pajoaye aulpIxay
8y} ul 80udsald 8y} ‘suonoeal  -10jYd %z 0
9SIBAPE JO UOLIBYIID 8y} 104 say
"%/'89 "uloIpaW 8y} Jo uonealdde syl yum  -semyinow
99 pue %/ '€ Hs :sjusied apIsqns jou op swoldwAs sy} 48N pue 8jel
paInd ‘quawilesl) 8yl Jo sdnoib 3} Jo aousuew.ad ‘paina joN -0qJad
uonN|oAs 8y} [elaush Ul "%G'zZ1 u10q J89[n 8y} Jo souesead wnipos 8102
SeM 11 59 8y} Ul pue (%0G) uo fep e -desip pue (swoydwAs Jo uoissiwal) say SIIBWOIS (91) 100
f|qeione) panjoas syusiied sfep  sawp B9JE PBJIBYR 81 JO UOIIPUOD  -SBMUINOW 110 snoyjyde 2 0SN0)
9 Jubie sy ‘Aep pliyy 8yl UO ou L01¢g 14 pL [esousfh pooB e s 8oy} paing auljexe peleuozg  juainoal ‘0¢/et ¢l < 43 194 -Zelg
‘uoneoydde Jo
sAep (| 8J0joq pajeay siuaned
9S 8U} J0 %9'9/ 'skep 9 0}
¥ U98MIaq Ayj[ewIou payoesl
%% '2€ ‘'skep 6 01 / usamiaq
BS00NW 8y} J0 AYjewlou
payaesl sjusped Jo %1 vy HS
"JUBWIBAIY JO Y9 1S1}
8y} Buunp pajeay sem juaned
ou ‘shep ¢ pue / usamiaq
W panalyae %/ v | Ajuo PGl ‘awedsq
‘(ajdwes ayy 10 %6°2G) Shep 01/ BS0oNW [ealbojoisAyd ay) pue pal s 8102
21 01 QL usamiaq Aewlou /mzL fepe -eaddesip uoisa| 8yl Se paulliialep 1o -BWOIS 2N 194 (G1) "j00
paJan0dal BSOINW 8yl 59 ou o1y ewn|  pgl sem Buljeay woneneAs [eajulj9 uneshu paleuozQ  -ayisoldgns 1G// L 61< 89 ON R 0]|11SB)
‘(Juno29e 01Ul UBNEY
sem sjuaned ay) Jo uondsolad syl
‘palsies 39 auy Jo BLIBJLIO UI0g J0j) paljsiies Jou pue
%G /6 :UOIORISIES Jo 98168 paljsies :uonoeysiies Jo 8a1baQ
‘sep / ueyy ‘(eS0oNW 8y Ul
alow papaau sjuaned g :n9 SIIBWOIS JO SUBIS [BOIUID 1B B18y1)
‘paing paind 10U pue (SHIBWOIS Jo subis
S8A|9SWaY} J19pISU0d 01 shep [BOIUID OU BJB 8I8Yl) pain :buleal
G 01 ¢ JO WNWIXeW e papasu ‘(uoisa| ayy U
Ajuo syuaned g¢ ‘uonen|ers aburyo ou S| 8Jay] pue sisisied uled aulp
[eoul|o A1010BJSIIES B 18PISU0D skep ay1) AIo1oe)snes 10u (sieaddesip  -IxayJlojyo 9102
0} suoneoydde aaiy1 01 omy /< fepe 10 S9SB8I08P UOIS3| 8U} 4O 9ZIS 8Yl  %g'0 Yum SIIIBWOIS (1)
Ajuo papaau swusied ¢ 150 /skep  sswn ‘sleaddesip 10 sasealoap uied ay))  ysemyinow 110 snoyjyde |09 g
"yoea swaned oy HY pue Hs ou GOl ¢ 2z p/ £10108)SI1BS WO0/EN[BAS [BIJUJ)  PUB SUIWBIA  Pa8leUOZ)  1uslindal ¥5/92 2L < 08 104 auleIUO
99/98 (99) dno.b dno.b uoisa| (4/) Ieaf pue
s}Insay EL's IH v 41 sigjawesed passassy |0Jju0) 191 |eJo jo adfl  J1apuay aby N ubisag Jouny

43

ODOVTOS-Int. J. Dent. Sc. | No. 26-1: 35-53, 2024 | ISSN: 2215-3411.



‘poriad s} BWwes 8yl ul vy Jo
%08 PuUB Y96 e paind sem Hs
10 9,98 JUBWIBAI) 0] 8SUOASIY
"(%88) siuaned

pajesy ¥ ‘DI "U96 1B pajesy
(%z6) swaned 9 '9S :bujjesy
'S80UBIBYIP

1ueoubIS A|jeansnels ou alam
88y} ‘19AaMOY ‘JUBWIBaI] B}
Buifjdde Jeyje sinoy 96 18
uolewiwelul yum syusied oy
‘DG UOBWILWEJUI PUB 9pBID
'$80UIBYIP JUBIIUBIS
Alreansiels aiam alayy ‘bnip
ay1 Buifjdde Jaye senuiw G
ured podal jou pip swuaied

‘(uolreWwIO) 8NSSH UOIIBINUBIH

pue pawloj 10j9 ‘ured *(sieaddesip
1019 8Y1) pajeay pue (UoIEBWIO} 10[9
MaU puB yauals 1ybiis ‘ured asusiul
10U) parolduwl ‘(yousls pue Sjjem
Snj0aAje aAllISuUasIadAy ‘uonew.o)
1019 ou ‘Jeaddesip jou ssop ufed
‘1uaied awes) 1uswieal} 0]
9su0dsal U JusLIBal] 0] 8SU0dSaY
‘(90BLINS [RUJGIXS BYY UO WNBYYIde
3y} Jo uoljeJayljoid pue anssi uon
-e[nueIB JO UONBWIOL YUM ‘ (100
poo|q mau & Ag pa1dnaao SnjosAfe)
Burlieas |10y pue (yousls bus
‘AaisuasiadAy sjuasald ‘uonew.o)
1010 Mau 8y} ayidsap) Bullieas
[enJed ‘(snjoaaje 8y} Jo S|[em 8y Ul
RIAsusstadAy ‘yausls ‘uonew.o)
1019 pake|ap) Buljesy-uou :6uiLeas
‘(9218 |eWIOU pUB JUBI|IS8] ‘PaI0j0d
A|jewuou) pawejjul-uou pue (swnjoa
u) aseaJoul 1ybis pue palojod-ladAy
Anubis) pawerur Apybis ‘(yioows
‘9LUN|OA Ul PaSealoul ‘paojod
-19dAy) pawejjul :u0NBAISSqO

198.1p Aq ‘snjoaAfe 8y Buipunolins
BSOONW 8Y] JO 81B1S) UOBWIWE/U/
‘(3jeas Bojeue [ensiA ‘sanuiw

ODOVTOS-Int. J. Dent. Sc. | No. 26-1: 35-53, 2024 | ISSN: 2215-3411. 44

ODOVTOS-International Journal of Dental Sciences

€1 '99 00 8y} buifjdde Jaye  pay p /< uones 0¢ PUB ‘G| ‘G Je sjuswilesl} ay} JO 810¢

solnuiw G uled 1odai jou pip - -10ads /ng -|dde uonealjdde ayy Jaye pue Bujuuibaqg 10 paljloads (81) 100

(%08) siusned oy '9S Ued 10N 0l 7 b pL 8U} Je Jusned au} Aq pausjel) ued 1ABonre peleuozg  snljosAe 10N 65-0¢ 00t 104 R 0Inos
‘93 8y}

Ul weaJo uneishu 01 paedwod
181Joys sem auwi Buieay ‘uon
-B]|NSU0D 0] SIISIA UBASS pue
1IN0} UsaM)aq aseasip siyl Jo
1UBWIRal] 8U] J0) BAI}IB)10 SBM
00 Jo uopeoldde £jrep ayy
(%0°GY)

siuaned gL Ylim juswieal)
aA1084J8Ul 99 (%0°GE)

sjuaned | Ul juswieal) sfep 8102
9M109}48 ‘DS :SIIBWOIS /< s (1)
s1sayjso.d-qns Ul Juswiesl) Jo /sfep  fepe "9A08}J9 A18A 10U PUB BAIB)IS ‘BA 110 -BWOIS 91} 194 109 R
S$SOUAAD8YI9 BU) JO UoeneA]  ou oy awn | p/ -001J0 KIS\ :SSOUBAII8YE JUBL)RAI] uneisiu paleuozg -ayisoidans  €z// 1 0z < of ON zauawip
99/98 (99) dnoub dno.b uoisa| (4/N) Ieaf pue

sjnsay v 1H I m si1a)aweled passassy j041u09 1s91  [eiojoadAL  Japuay aby N ubisag  Joyiny




1eS

ic Review of Clinical Studi

? Systemat

Ions

the Treatment of Oral Les

ive in

=
o
D
&2
=
L
o
=
D
=
<
=
S
N
(@]
—
o
<5}
1%}
]
<5}
=
=
«L

‘Juswiealy Jaye shep

/ PUB 9 UBBMIBQ PanIasqo
Sem Juswanoldwy [Bauljo pue
S}|NS8J 1SI0M B} PAMOYS ‘SUOl}
-eo||dde ejuaq (160118 Yim
paieal) alam oym ‘dnoib paiy
3y} Ul $198(qNg "8A19818 SS8|
Sem poyiaw uoliebill 8uozo
-uabAxo ay] ‘uled uj asesloap

© pauodal syusied ‘quswiesl) sdnolb ‘Rpms
J18)je Aep puodas ay} uo ‘pajou u10q 01doasoll81oeq B pasn Aayy ‘lelep (B} 8]0z 0202
sem 0 bBuisn jo abejueape  paiy 10} fep e 810W 104 "UO[JBUIWIEXS [BNSIA B PUB  -BPIUOJIBW) SIHIBWOIS pal} (L2) 109
81 ‘Juswieal] [elusp eu  -10eds  shep Souw) ‘sjurejdwod Jo uolneoylle|d ‘Aeains  |ab ejuap 110 snoyjyde payoads  -19ads 194 9 BULP
-0lpe)} yum pasedwo) 10N /01¢ 12 s e Buipnjoul ‘voneulwexs [l 160,118\ peleuozQ)  1UdLNJal 10N 10N 0¢ ON -uexa|y
%06 Sem
190 8y} Ul 8|IyM ‘UOLIBHID
8.1n2 & uaAIf 81am $aSBI BU} JO
%9°96 ‘D3 8U} Ul X98M UIXIS
8yl U] "%9°9G 9 ul 8jiym
‘sjuaned J0 %0/ Ul swoydwAs
UOIIBWIWEJLU [[B O UO[IN|0Sal
3y} panlasqo Ajjealuljo sem
11 ‘JUBWIBAI} JO X38M 10 1ISIA
1IN0} 8y} J81Je 39 "JUBWIeaI} 9SI10M auIpIxay snbulb
10 $Y88M Z 1841} 8yl Bunnp }08M B 10 [enba ‘panoidwi ‘paresy :maIn  -I0JYd %20 snojew 6102
A|11010B}S11BS PaAjoAd S1uaned SYeaM  SawWll  Syeam  Jo1ulod [BOJUIID 8y} WO palen|eAS Uum say 110 -8pao.qly paljioads (02) 109
a1 Jo 1sow ‘sdnoub yioq U ou 9 2z 9 SBM SUOIS8| BU} JO SNIBIS 8Y|  -Semynow  paleuozQ 21U0IYD 10N Gl < 09 104 Q BUAJ
‘paljdde sem juswieel]
[BUOIUSAUOD UBYM UBY}
paijdde sem QQ usym Jayioys aulp
sem Jeaddesip 01 aseas|p uswiesll  -IXaylojyo
8y} Jo subis [eajuljo 8y} 10} ysiiqelsa pue sisoubelp 8y} %g’'0 Uim 610¢
palinbal awiy ay ‘alojalay | US1|qBIS8 01 ‘UOIINJOAS JO 8WI 8y} 01 ysemyinow 61)
‘A|11010BSIIBS PAAIOAS %/9°9G fep e Buliiajal B1EP 8Y1 |[B PUB SUOIS8| BYl  PUB SUIWRIP SIIIBWOIS 0oy
Aluo 9y "paINd %EE'E6 ‘DS p/< sawi 10 Snje1s 8yl malA Jo julod [ealuld  -Ayuaydip 110 snoyiyde zanblipoy
:Aep Yyluanas ay1 uo uonenieAl ou / P/ 2z p/ 3yl WoJ) paren|end alam Asy]  ‘SujwelIA peleuOzZ()  1U8LINJAI 08/0% Ge-Gl 0zt 104 -lea]
99/93 (99) dno.b dnoib uoisa| (4/0) Jeaf pue
s}|nsay v IH v 41 sigjaweled passassy 10Jju0) 191 |eJo jo adfL  1apuay aby N ubisag Jouny

45

ODOVTOS-Int. J. Dent. Sc. | No. 26-1: 35-53, 2024 | ISSN: 2215-3411.



$108JJ0 8SI9APY 3y ‘awly Buljeay :1H ‘dnoib j013u09) 199 ‘dnolh
Apmis :93 ‘leataiul uoneoyddy |y ‘sinoy u swiy Y ‘skep uj awi] :p ‘dn-mojjo} o swi| 4] ‘8jewsa} 4 ‘ajew :|\ ‘Siuediomted Jo Jaquinu N ‘[BLI [BOIUID PAZIWOPURI-UON 1Y ON ‘[BL} [BOIUID paziwopuey 1)y

ODOVTOS-International Journal of Dental Sciences

(ysemyinow
aulpixay
-10JY9 %z2'0)
SiiAbuIBb
snojewspa
a1uoIy9
‘(auipixay
-10]U9 %2'0)
SIIU0.021I8

‘(/ABoAR)
Sij0aAR
‘(sesull
'ng 8y} 03 buibuolaq ondesiue
‘syuaned 1o Jaquinu Js1ealb e auIpIxay
Ul $8seasip [elo Jo swoidwAs -101Yd %20
3y} ||e Jo uoissiwal pue uied Jo "Juno2Je pue say
90UBS(E [B10) B SBM 8layl Aep 01U] USYB] SBM BAJE PBlod)je ayl  -Semyinow sniuoJoopiad
UIUBASS B U0 1By} PaAIasqo ur ured pue Jowny ‘1eay ‘sseupal  aleloglad ENENTS
sem 1| ‘Aep yul} 8yl U0 %g'€G ‘Buruing Jo saussaid sy ‘suonaesl winipos snoyiyde
01 Buimolb ‘Ajqelone) panjons 9SIBAPE |0 UOLIBIIID 8y 104 auleye) 1U81In28l
pey %z 9z Ajuo ‘Aep piiyl syl '9SeasIp 8] Jo soueIeaddesip  SnIBWOIS ‘siinbulb
uo 99 *(% 1°06) swaned 60z 10 / pue swodwAs Jo uoissiwal snoyjyde snojewolql)
918M 818y} ABp YlusAas sy} ‘sfep usnas Bulnp Juswieal} 0} 1uUslindal 21U0JYI ‘St 0202
uo Apeally (%8’ L) siuaned fep e UOIN|OAS B|QBIOARJUN 10 B|CelOAR)  “(UNRISAN) -1}eWols N (z2)
/6 10 UOIIN|OAS B|qEBIOAR) p/< sawi S1 4yBnoJyl JUNOJJE 01Ul USYE] SBM  SIIIBWIOIS 1} 110 -ay1soldagns 104 0sno)
e pey 9s “fep pAiuk sy up ou /PL [ pL lusweal} 8U} Jo SSBUBANOBYS BYL  -Bylsoidgng  peleuozQ  ‘SMIOBAY  6Ye/Sle ¢k < 1414 ON -Zeld
99/98 (99) dno.b dno.b uoisa| (4/N) Ieaf pue
sjInsay EL's IH v 41 sig)awesed passassy |0Jju0) 191 |eJo jo adf  J1apuay aby N ubisag  Jouny

ODOVTOS-Int. J. Dent. Sc. | No. 26-1: 35-53, 2024 | ISSN: 2215-3411. 46



yabar et al: Is the Use of Ozonated Qil Effective in the Treatment of Oral Lesions? Systematic Review of Clinical Studies

Table 2. Studies excluded from and reasons for their exclusion.

First author
(Year)

Title of the paper

Reason for the exclusion

Soler y col (2020)
Frias y col (2020)
Céspedes y col (2019)
Télles y col (2018)
Jorge y col (2017)
Casado y col (2017)
Al-Omiri 'y col (2016)
Kumar y col (2016)

Milanés y col (2016)
Armas y col (2015)

Béez y col (2015)
Colas-Costa y col

Application of ozonated sunflower oil in patients
affected with chronic fibroedematous gingivitis

Effectiveness of ozone therapy in the treatment of

sub-prosthesis stomatitis in Manzanillo 2018-2019.

Usefulness of topical Oleozon® in oral ulcers in
patients with mechanical artificial ventilation

Use of 0leozon® in sub-prosthetic stomatitis

Effectiveness of oleozon in the treatment of
sub-prosthetic stomatitis in patients over 60 years
of age.

Effectiveness of oleozon treatment versus aloe vera
cream in subprosthetic stomatitis

Ozone treatment of recurrent aphthous stomatitis; a

double blinded study

Efficacy of Ozonated olive oil in the management of
oral lesions and conditions: a clinical trial

Ozone therapy in sub-prosthesis stomatitis, 2016

Efficacy of two natural therapies in the remission of
pain in recurrent aphthous stomatitis

Ozone therapy in a patient with bucal sores

The effectiveness of oleozon in the treatment of
recurrent aphthous stomatitis

Does not present a control group
Does not present a control group
There is no comparison with conventional therapy
Does not present a control group
Does not present a control group
There is no comparison with conventional therapy
Does not present a control group
Does not present a control group

Does not present a control group
There is no comparison with conventional therapy

Case Report
Does not present a control group

Pefiaetal; 2019
Leal et al; 2019
Souto et al; 2018
Diazetal; 2018
Fontaineetal; 2016
Martinezet al; 2015
Mayor et al; 2011

Mayor et al; 2010

(=)
(]
g
=

00000000
00000 - 00
00000000
090000 -
._ -r_-T- ‘|
00-00000

‘ Low risk
! Someconcerns

‘ High risk
D1 Randomisation process
D2 Deviations from theintended interventions
D3 Missing outcome data
D4 Measurement of the outcome
D5 Selection of the reported result

Figure 2. Risk of bias summary of the clinical trials, included in the systematic review, based on the Cochrane risk of bias tool, RoB 2.
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As percentage (intention-to-treat)

Overall Bias

Selection of the reported result

Measurement of the outcome

Mising outcome data I

Deviations from intended interventions

Randomization process |

10 20 30 40 50 60 70 80 90 100

o

m Low risk Some concerns  m High risk

Figure 3. Risk of bias summary as a percentage of the clinical trials included in the systematic review.

Risk of bias domains

Study

© O

Domains: Judgement
D1: Bias due to confounding. "

D2: Bias due to selection of participants. . Critical
D3: Bias in classification of interventions. . Serious
D4: Bias due to deviations from intended interventions.

D5: Bias due to missing data. = Moderate
D6: Bias in measurement of outcomes. ‘ Low

D7: Bias in selection of the reported result.
. No information

Figure 4. Risk of bias summary of the non-randomized clinical trials included in the systematic review, based on the tool ROBINS-I.
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DISCUSSION

In this SR, the effect of Ozonated oil was
studied in oral lesions such as subprosthetic
stomatitis, recurrent aphthous stomatitis, herpe-
tic gingivostomatitis, pericoronitis, alveolitis and
fibroedematous gingivitis. Despite the differences
of the oral lesions described, there was always
a positive therapeutic effect when using ozona-
ted oil when compared with the corresponding
conventional treatment. In many cases this effect
was reflected as a shorter healing time or less
discomfort for the patient. In the majority of the
studies included, the lack of adverse effects was
another point favoring Ozonated oil, showing to be
a safe therapy for patients.

Relative to pericoronitis, in a SR about the
standard of care for pericoronitis based on evidence,
Wehr et al. (28). informed that receiving antibiotics
and follow-up appointment was the most common
treatment option for these cases. In spite of this,
in the 3 studies included in the present SR, which
were related to this event, trichloroacetic acid
and 0.2% chlorhexidine mouthwashes were used
and compared with the local use of the Ozonated
oil, showing the latter reduced healing times with
statistically significant differences (11, 12).

Alvogyl is widely used for the treatment of
alveolitis. However, Alexander (29) and Bloomer
(30) do not recommend it for this type of condi-
tion. Furthermore, in this SR the superiority of
Ozonated oil was shown when compared with the
Alvogyl with positive results in a shorter time (5). It
is worth mentioning that other studies have shown
some other products that produced better results
than those of alvogyl. For example, Taberner et al.
(31) in a SR concerning the methods used for the
management of dry alveolitis, recommending laser
therapy, eugenol zinc oxide and growth factor-rich
plasma; whereas, Ozonated oil appears to be a
simpler alternative than the growth factors-rich
plasma since the Ozonated oil costs less and

even allows patients to apply the product on
themselves (28).

Regarding fibro edematous gingivitis, Gawron
et al. (32), in their review, mentioned that the routine
treatment of this type of lesion - when it is minimal
and local- is based on maintaining proper oral
hygiene and performing a scaling and root planing.
For diffuse and advanced gingival enlargement,
however, surgical intervention is necessary, with
the indication of chlorhexidine mouthwashes in all
cases, and the recommendation is to investigate
less invasive therapeutic methods. In the present
SR, there are 2 studies (20, 22) in which the
Ozonated oil, combined with a good oral hygiene,
obtained favorable results and a shorter healing
time when compared with the use of chlorhexi-
dine. This could be debated considering the great
antibacterial effect that has been reported for
Ozonated oil in some microbiological studies (33,
34). In the cited studies, the potential of Ozonated
oil to reduce the presence of periodontal patho-
gens and other opportunistic bacteria was shown
to be equally effective than chlorhexidine (33, 34).

Subprosthetic stomatitis is regularly treated
with nystatin, as its efficacy for treatment of this
disease has been shown in several studies (35).
Nevertheless, despite the afore-mentioned favora-
ble results, 3 studies included in this SR compared
the use of nystatin with ozonated oil (15, 17, 22),
in which patients achieved recovery in a shorter
time interval in study group (ozone oil). It is worth
to mentioned that ozone oil not only has antimicro-
bial and anti-fungal properties, but also stimulates
the immune system and promotes a site-specific
wound healing (36).

Recurrent aphthous stomatitis (RAS) is the
most common lesion in the oral mucosa, and
although its natural history has shown that it is
cured without any damage, the most severe forms
need a treatment focused on reducing the pain
and promoting the healing of ulcers (8,12). Corti-
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costeroids are normally used, as well as topical
application of chlorhexidine, tetracycline and
diluted hydrogen peroxide (37, 38). Although there
is no evidence of the bacterial origin of recurrent
aphthous stomatitis, in this SR, in the 5 studies that
tested treatments for this type of lesion (14,16, 19,
21, 22), the majority compared the use of ozona-
ted oil with local application of chlorhexidine and
vitaminic supplements taken orally. The findings
showed that compared with Ozonated oil, the
treatments tested needed longer recovery times.
These results could be associated with the antimi-
crobial and healing properties of the Ozonated oil
(36), conferring a therapeutical advantage on it.

Herpetic gingivostomatitis is an oral lesion
common in children and it is usually treated by
controlling the symptoms and complemented by
oral administration of Acyclovir (39, 40). In one
study included in this SR, the authors used an
anti-viral agent (idoxuridine) and showed a longer
recovery time when compared with the Ozonated
oil. In spite of the fact that there is no evidence
of Ozonated oil having any antiviral properties,
its known properties of promoting and improving
healing (36) allowed a quick recovery of patients,
once the viral cycle of the disease had passed.

In this SR there was diversity of informa-
tion and methodology of the studies included that
did not allow a metanalysis to be performed. The
poor methodology was reflected in the high risk
of bias. Therefore, the authors suggest that more
clinical studies with higher standards of methodo-
logical rigor, need to be conducted. However, in
spite of the diverse presentations in the studies
selected, it was possible to observe advantages
for the use of Ozonated oil in the treatment of oral
lesions, achieving faster healing and the absence
of adverse effects. As a result, the authors suggest
that the use of ozone oil should be widely divulged
throughout the dental community and scientific

world, so that it may have a promising future in
different types of treatment in our specialty.

CONCLUSION

In summary, in spite of the limited infor-
mation found and the lack of methodological
meticulousness of the included studies included
in this SR, it was suggested that positive effects
were obtained with the use of ozonated oil for the
treatment of oral lesions, when compared with
conventional alternatives. This effect on various
types of oral lesions was found to be beneficial
in terms of shorter healing times and no adverse
effects, presenting a safe and reliable alterna-
tive treatment for patients suffering from soft
tissue lesions.
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