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Case Report

ABSTRACT

Objectives: The aim of this study was to evaluate the efficacy of ozone therapy in reducing pain
and its effect on mouth opening after third molar surgery.

Case Presentation: The cases reported in this paper are part of a randomized, triple-blind, "split-
mouth" clinical study, where surgery was performed using the conventional technique on one side
(G1- Control Group), and using ozone therapy on the other side (G2- Test Group), as a means of
comparison. In this study, five patients were selected with indications for bilateral extraction of lower
third molars with similar positions, and who did not present characteristics of infection. In the
immediate preoperative period, pain levels were assessed using the VAS scale and mouth opening
using a pachymeter; this was repeated in the immediate postoperative period and after 72 hours.
The patient's perception of pain, mouth opening and analgesic intake were assessed.

Results: Ozone therapy (G2) reduced postoperative pain, reduced the intake of analgesics and
achieved better control of mouth opening when compared to the conventional technique (G1).
Conclusion: Ozone therapy can be an effective, biocompatible and safe alternative for pain control
and mouth opening after third molar surgery, helping to improve patients' quality of life and bringing
new perspectives to dentistry. However, due to the small sample size, it is very important to carry
out more clinical studies on the subject.

Keywords: Odontology; ozone therapy; third molar; pain; oral surgery.

1. INTRODUCTION cellular antioxidant ~ enzymes; reducing
inflammatory mediators; modulating the immune
Third molar extraction is the most common system through neutrophil activation and
surgical procedure performed by specialists in  releasing cytokines. In this way, it is able to
Oral and Maxillofacial Surgery and Traumatology reduce immunological mediators of pain and
[1]. All surgical procedures in themselves are eliminate microorganisms that can cause
traumatic, as they damage structures and infections [4,5,6].
remove substances [2]. And this surgical trauma
naturally leads to a post-operative inflammatory In oral surgery, ozone can be administered in
process, with the release of chemical mediators  various forms (gas, water and oil) and
of pain and inflammation, which clinically present ~ concentrations, ~which will be determined
as edema and/or trismus, as well as pain. The according to the objective to be achieved [7,8,9].
pain, which is normally controlled with analgesics Ozone gas is produced by a specific generator,
and anti-inflammatory drugs, starts soon after ~which converts pure oxygen into ozone by
extraction, when the local anesthetic stops means of a gauntlet which, coupled to the
working, and tends to subside after the third day generator, releases the gas into a syringe for
[3]. subsequent application to the patient. Ozone
gas can be applied systemically (sublingually
In this context, and with an ever-increasing view or auricularly) or locally (subcutaneous,
to reducing drug consumption and providing intramuscular or intra-alveolar infiltration [10,11].
comfort to patients, ozone therapy has emerged
as a method that has been approved for use in  The best-known liquid form, ozonated water, is
dentistry since 2015 by the Federal Council of produced by a specific generator connected to a
Dentistry in Brazil, and which is based on the medical oxygen cylinder that produces ozone
action of a gaseous mixture of ozone and oxygen gas and takes this gas to the ozonation column,
for various therapeutic purposes. Ozone therapy containing a device that bubbles the ozone gas
triggers many actions in the body, such as: into the water and stores it in a glass container
improving  angiogenesis; increasing blood [12,13,14]. It can be used for antisepsis,
oxygenation to tissues; increasing the amount of ~mouthwash and irrigation [12,15].
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Another widely used form is the oily form.
Ozonated oil is produced by a specific generator,
which bubbles ozone gas into vegetable oil, such
as olive or sunflower oil. It is available ready to
use, sold by specialized manufacturers. In third
molar surgery, ozonized oil can be applied to the
operated area or to mucosal lesions [10,12,15].

Regarding the risks of using ozone therapy,
Bastos et al. reported in a systematic review that
it is a safe treatment method, as no
complications were reported in the studies
evaluated. In addition, they highlight ozone's
biocompatible characteristics, its wide
applicability and its low cost. And studies show
that ozone therapy is painless and non-invasive,
and that it is well accepted by patients [6,16].

This work is a series of cases that make up a
clinical study, authorized by the Research Ethics
Committee, under registration number 4.138.244
(caae:32833420.5.0000.5053), and which is
being carried out in the Dentistry course at the
Federal University of Ceara - Sobral Campus,
with the aim of evaluating the effectiveness of
ozone therapy in reducing pain and the effect on
mouth opening after third molar surgery.

2. PRESENTATION OF CASES

We selected a sample of 5 patients, both men
and women, treated in the extension project
"Project O3 Ozone Therapy applied to

Dentistry", in the Dentistry course at the Federal
University of Ceard, Sobral Campus, and who
were part of a randomized, triple-blind, "split-
study,

mouth" clinical where surgery was

performed using the conventional technique on
one side (G1 - Control Group), and using ozone
therapy on the other side (G2 - Test Group), for
comparison.

Patients had to be healthy and without systemic
alterations or comorbidities. Exclusion criteria
were those with glucose 6 phosphate
dehydrogenase deficiency (favism), pregnancy,
hyperthyroidism, a history of heart attack, anemia
and pericoronaritis in the tooth to be extracted.
The patients were instructed not to drink alcohol
or take drugs in the 24 hours before surgery,
which would also exclude them from the sample.
A panoramic radiograph confirmed the need for
third molar extraction and a clinical examination
by the surgeon was carried out to determine
which patients would take part in the study.

The surgeries were performed at the university
by a single professional specializing in oral and
maxillofacial surgery. The surgeries took place
between April and October 2023. A lottery was
held to assess which surgery would be
performed first (G1 or G2), and a 45-day wait
was made for the second surgery.

Before the surgery, an anamnesis was taken, the
patients were given all the information about the
procedure and the study, all their doubts were
clarified and they signed the informed consent.
Patients were then asked to indicate on the pain
analog scale (VAS) the score that best described
their current state of pain, and mouth opening
(MO) was measured with a caliper by a single
trained examiner (Fig. 1).

Fig. 1. Pain Assessment (VAS) and Mouth Opening (MO). Source: Project O3 (2023).
Fig. 1A Pain assessment (VAS). Fig. 1B. Mouth opening (MO).
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The conventional technique (G1) followed
protocols using chlorhexidine as an extra- and
intraoral antiseptic and saline as irrigation, while
the ozone therapy technique (G2) used ozonized
water instead of saline and chlorhexidine.
However, the surgical techniques and
instruments were similar for all surgeries.

A modern, ANVISA-certified generator
(Philozon®, Balneario = Camborit, Santa
Catarina, Brazil) was used to produce the ozone

(Fig. 2).

In the Test Group (G2), ozone gas was applied
sublingually for a systemic effect. This was done
using a syringe attached to a No. 8 probe with 60
ml of ozone at a concentration of 40mcg, and the

patient was instructed to mouthwash the gas for
1 minute (Fig. 3).

Afterwards, the patient was given a 25ml
mouthwash  with ozonized water at a
concentration of 60mcg. The patient was
instructed to rinse for 1 minute. Next, antisepsis
was performed with ozonized water at a
concentration of 60mcg. Before anesthesia, 1ml
was applied using intradermal syringes

13x03mm 5mcg of ozone gas was applied
around the tooth to be extracted (Fig. 4). During
the surgery, ozonized water (60mcg) was used
for irrigation, and after the suture, ozone gas was
applied again around the surgical area, ending
with the application of ozonized oil over the
suture (Fig. 5).

Fig. 2. Ozone generator connected to the hospital oxygen cylinder and the water ozonization
tower (Source: O3 Project, 2023)

Fig. 3. Sublingual systemic application of ozone gas
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Fig. 4. Local application of ozonized gas
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Fig. 5. Ozonized sunflower oil - Topical application on the suture

The patients were given the usual instructions
and post-operative care, such as rest and cold
compresses. Paracetamol 500mg every 6 hours
was prescribed as the analgesic of choice, with
the observation that the patient should only take
the medication if they felt pain. As an anti-
inflammatory, ibuprofen 600mg every 8 hours for
3 days was prescribed. Patients were also given
a glass of ozonized oil to apply over the suture
every day, 3 times a day, for 7 days. The patient
was monitored daily for pain and the amount of
medication ingested.

3. DISCUSSION

The analysis of the results shows a lower intake
of analgesics by the Test Group (G2) when
compared to the Control Group (G1) (Table 1). It
was also observed that there was a lower
perception of post-operative painful symptoms
for G2 (Table 2). There was also a difference in
terms of mouth opening, with better results for
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G2 (Table 3). No infections, alveolitis or other
complications were observed in either group.

In this study, care was taken to standardize the
procedures as much as possible. The surgeries
were performed and monitored by the same
team, the operator is a specialist in oral and
maxillofacial surgery, and all the teeth operated
on had the same clinical and radiographic
characteristics. All steps were strictly controlled.
It is believed that this standardization offered
security and reliability in the results found.

The trauma caused by surgical procedures
generates an inflammatory process in the post-
operative period, with the release of chemical
mediators of pain and inflammation, which
clinically present as edema, leading to altered
mouth opening and pain. These symptoms are
usually controlled by analgesics and anti-
inflammatories. However, with a view to reducing
drug consumption and offering better patient
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Table 1. Amount of analgesics ingested

Patient G1 amount (initial) G2 amount (initial) G1 amount (over G2 amount (over
72h) 72h)
1 0 0 2 1
2 0 0 51 50
3 0 0 5 2
4 0 0 5 2
5 0 0 6 1
Table 2. Pain assessment using the Pain Analog Scale (VAS)
Patient Gleva G2 eva Gleva G2 eva Gleva (72h) G2 eva (72h)
(initial) (initial) (immediate (immediate
post) post)
1 0 6 1 0 5 0
2 6 4 2 0 6 4
3 2 1 2 0 3 0
4 1 2 1 0 3 2
5 3 4 0 0 4 1
Table 3. Mouth opening control (AB)
Patient Glab G2 ab Glab G2 ab Glab G2 ab
(initial) (initial) (immediate (immediate (72h) (72h)
post) post)
1 40 40 36 50 45 50
2 61 61 51 61 58 62
3 58 58 56 58 57 59
4 48 48 49 51 50 52
5 46 46 48 52 51 53
comfort, ozone therapy can be an excellent eliminate microorganisms that can cause
adjunct, as shown in this study, which showed infections [5,6,13].
better results in reducing pain and the amount of
analgesics ingested, when compared to the Ozone obtains various by-products in its

conventional technique.

Gléria evaluated ozone irrigation in comparison
with double-distilled water after third molar
extractions and observed that there was a
significant improvement in the pain of patients in
the ozone group, concluding that the use of
ozone water had satisfactory effects in the
management of pain, edema and trismus after
surgical removal of the third molar. These results
were corroborated by those found in this study, in
which there were fewer painful symptoms, better
control of mouth opening and less analgesic
intake in the ozone therapy group [17].

Ozone therapy triggers many actions in the body,
such as: improving angiogenesis; increasing
blood oxygenation to tissues; increasing the
amount of cellular antioxidant enzymes; reducing
inflammatory mediators; modulating the immune
system through neutrophil activation and
releasing cytokines. In this way, it is able to
reduce immunological mediators of pain and
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reactions, depending on the environment in
which it is found, including oxygen. By increasing
the rate of oxygen reaching the tissues, it is able
to generate and stimulate enzymes that capture
free radicals and protect the cell walls and,
consequently, encourage tissue repair, which
allows it to be used as an antiseptic in oral
surgery, and in treatment of oral infections
[18,19,20]. This may have contributed to the
results obtained in this study.

Regarding the risks of using ozone therapy,
studies report that it is a safe treatment method
for use in dentistry, as no complications have
been reported with the use of ozone therapy for
this purpose, which was also observed in this
study, as there were no intercurrences or
complications in the cases studied [6,16]

In addition, authors emphasize the biocompatible
characteristics of ozone, its wide applicability in
dentistry, its low cost and good patient
acceptability, as was observed in this study [16].
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However, in order to take advantage of all the
benefits of ozone therapy, the Federal Council of
Dentistry (CFO) regulates that it must be applied
by a professional who is qualified to handle
ozone correctly for each clinical situation.
Therefore, only qualified professionals were
selected for this study.

Furthermore, ozone therapy has demonstrated
its high potential as a substitute for
pharmacological substances that add to the
costs of public and private clinics and generate
the need for tenders in clinics maintained by the
SUS, causing delays in stock disposal and
inequity in distribution, as well as putting
thousands of patients at risk by performing
emergency  surgeries  without at least
microbiological control of the oral cavity due to
the lack of substances such as Chlorhexidine
0.12% and lodine, for example. [7,11]. All these
findings agree with the results of the reduction in
drug consumption presented in our study, which
is a strong indication of the therapeutic action of
ozone.

4. CONCLUSION

In conclusion, in the cases studied, ozone
therapy reduced postoperative pain, reduced the
intake of analgesics and achieved better control
of mouth opening when compared to the
conventional technique. It could therefore be an
effective, biocompatible and safe alternative for
the post-operative treatment of third molar
surgeries, helping to improve patients' quality of
life and bringing new perspectives to dentistry.
However, due to the small sample size, it is very
important to carry out more clinical studies on the
subject.
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