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Abstract

Background: Third molar extraction surgery is a common procedure, but it results in pain, swelling, and trismus.
Ozone therapy (Oz) has emerged as a viable option for pain control and as an option to limit bacterial growth, im-
proving the wound healing. Then, this randomized controlled trial aimed to evaluate the effectiveness of adjunc-
tive use of ozone therapy (OzT) in managing pain, swelling, and trismus after lower third molar removal.
Material and Methods: A split-mouth design was selected, enrolling 60 patients. There were 2 groups (Sham and
0zT). The same surgeon performed all procedures. The pain was evaluated using the VAS scale and the number
of paracetamol tablets taken. The quality of life was assessed using the OHIP-14 questionnaire. The data were
statistically evaluated.

Results: 120 surgical procedures were performed on 60 participants (34 males [56%] and 26 females [44%)]). Re-
garding the number of paracetamol tablets taken, the test group had a significantly lower consumption (p<0.002).
In addition, the test group presented a significantly lower pain score on days 1, 3, and 5 postoperatively, with no
difference between groups on the 7th day (p<0.0145). Both sides presented postoperative edema, which regressed
from day 5 (no significant difference). A similar case scenario was observed for mouth opening. OzT impacted the
patient’s quality of life (OHIP-14, p<0.05), favoring ozone therapy.

Conclusions: The results demonstrated that OzT is an effective adjunctive strategy for reducing postoperative pain
following the extraction of lower third molar teeth.
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Introduction

Third molar extraction surgery is routine in Oral and
Maxillofacial Surgery (1). Generally, such teeth are
fully or partially unerupted, which may cause substan-
tial difficulty during extraction, risking trauma to bone
and surrounding tissues with consequent pain, swelling,
and trismus (2). Most adverse events can be attributed
to inflammation from trauma and infection, the absence
of which is generally considered an indirect marker of
wound healing (3).

Post-operatory pain may cause substantial stress and
negatively affect the quality of life. Controlling post-
operative discomfort and pain following lower third
molar extraction is essential to maintaining the quality
of life, and many strategies have been proposed over
time (4). Attempts to prevent complications and reduce
recovery time using topical application of chlorhexi-
dine, hydrogen peroxide (5), systemic corticosteroids,
antibiotics (4,6), and anti-inflammatory drugs have fre-
quently been recommended (2). However, the prescrip-
tion of medication, though beneficial, increases the risk
of systemic adverse reactions and toxicity, and allergic
reactions (6). This fact justifies the need to investigate
adjunctive strategies to manage pain, swelling, and tris-
mus to minimize undesirable effects (7). Non-systemic
methods have been proposed following third molar ex-
traction: hyperbaric oxygen (8), cryotherapy, and laser
therapy (9), even though no consensus has yet been
reached on an effective protocol. Ozone therapy (Oz)
has emerged as a viable option.

Oz is a gas or liquid used in a variety of ways in oral
surgery, including wound healing - Oz is irrigated in
extraction sites or applied as gas or ozonized oil to
wounds; pain control - Oz can help with postoperative
pain; antimicrobial - Oz can help limit bacterial growth;
oxygen supply - Oz can increase blood flow and oxygen
supply to tissues; osteonecrotic lesions - Oz can help
resolve lesions that are difficult to treat with other meth-
ods (10-12). Oz is an unstable gas with a half-life of 40
minutes at 20°C; it must be used immediately after it is
created and is generated in a clinical setting using an
oxygen/ozone generator that simulates lightning (13).
Oz presents a characteristic odor, with high solubility
and instability, easily recomposing the oxygen mol-
ecule, making it challenging to store (14). A variety
of application methods can be used: gas mix (Oxygen/
Ozone) for subcutaneous and intramuscular injections,
liquid through ozonation of water for injection, reverse
osmose or physiologic saline solution, and topical ozon-
ized oils (15). Due to oxygen release proprieties, Oz has
been used for bacterial and fungal lysis, viral inactiva-
tion, and bleeding control (16). As well as its antisep-
tic power and biocompatibility, Oz shows modulatory
effects on inflammatory cytokines (17), growth factors
release (18), and optimization of oxygen release within
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tissues (5). The applicability of ozone therapy (OzT) has
gained considerable ground in medical and dental prac-
tices. It is expanding to many clinical situations, such
as atraumatic treatment in caries control (19), root canal
decontaminations (9), angiogenic stimulation in wound
healing (9,14,16), and infection prevention in periodon-
tics and implantology (9).

Amendhi et al. (3) performed ozone application (gas-
eous form) during third molar surgery and verified a
decrease in the incidence of alveolitis (dry socket) post-
operatively. It was attributed to the bactericidal and fun-
gicidal effects and its modulation of the immune sys-
tem. In an animal model, evidence showed that ozone
application in gaseous form accelerates wound healing
by increasing granulation tissue within the alveolus
(15). Topical application of ozone in an oily vehicle also
demonstrated a significant reduction in infection, pain,
and trismus postoperatively (20). Combined application
through different vehicles has seldom been explored. A
possible synergistic effect needs yet to be investigated.
Thus, the aim of the present study was to evaluate the
adjunctive use of combined ozone as a gas and oil on
pain, swelling, and trismus, as well as on the overall
quality of life following surgical extraction of unerupt-
ed lower third molars.

Material and Methods

This was a randomized controlled trial (RCT) with a
double-blind and split-mouth design. This study was
approved by the research ethics committee of Faculdade
Séo Leopoldo Mandic (Campinas, SP, Brazil - registra-
tion 3.270.058). This RCT was also registered on the
Brazilian Clinical Trial Registry (REBEC - 9srx44).

- Study population

This study followed the Declaration of Helsinki (1975,
updated 2013). It was designed following guidelines
from Consort (21). Based on similar articles, sixty pa-
tients (n=60) were selected to participate in this study
with a 14-day wash-out period. All individuals received
previous information about the study and accepted and
signed the informed consent form. They were referred
for molar extraction and signed the informed consent
form. All patients underwent a standard surgical proto-
col performed by the same surgeon (operator 1). Another
surgeon (operator 2) conducted the ozone therapy, and a
third professional (operator 3) carried out the measure-
ments and the quality-of-life questionnaire (OHIP-14).

- Eligibility criteria

The inclusion criteria were: 1. individuals aged between
18 - 40 years; 2. with good systemic health; and 3. pre-
senting with bilateral lower third molars, grade 1I-B of
the Pell & Gregory’s and Winter’s classifications scale,
and that needed rotatory instruments for removal. The
exclusion criteria were: 1. periapical lesions, 2. signs
and symptoms of pericoronitis, 3. root dilacerations, 4.
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smoking, 5. oral contraceptive users, and 6. pregnant
and breastfeeding individuals.

- Randomization and groups

The randomization process for the patients and the first
side to undergo the procedure was achieved using sealed
envelopes. To avoid residual systemic effects between
surgeries (8), the first tooth was extracted using sham-
ozone therapy (control group), and the contralateral
tooth was removed two weeks later using true ozone
therapy (OZT, test group). The gas was directly applied
to the socket and ozonated oil on the surgical wound.

- Surgical procedure

All patients were instructed to avoid anti-inflammato-
ries or antibiotics 24 hours before the procedure. Local
anesthesia was achieved by infiltrating three cartridges
(5.4mL) of 2% lidocaine hydrochloride with 1:100.000
epinephrine (Pfizer Inc., New York, U.S.A.). The inci-
sion was followed by mucoperiosteal flap detachment
and peripheral ostectomy using sterile saline-cooled ro-
tatory instruments and cylindrical burs for access and
tooth removal. The flap was repositioned, and inter-
rupted stitches were done with nylon 5.0, followed using
the control or test therapy. The contralateral third molar
was removed two weeks later (wash-out), and another
treatment was applied, according to the randomization.
The duration of the surgical procedure was relatively
homogeneous for all patients. The post-operative phar-
macological protocol included Sodium Naproxen (Akzo
Nobel Polymer Chem LLC, Tennessee, U.S.A.) 500mg
every 12 hours (B.D.) orally for three days and, only
if required, paracetamol 750mg (Medley, Sao Paulo,
Brazil) (P.R.N.), as the number of paracetamol tablets
taken had to be recorded daily. The patients were in-
structed to rinse with alcohol-free 0.12% chlorhexidine
mouthwashes (PerioGard®, Colgate, Sao Paulo, Brazil)
for 1 minute thrice daily for one week. An ice pack was
applied extraorally to the surgical area for the first 30
minutes after surgery. Patients were instructed not to
use other analgesics or anti-inflammatory drugs.

- Ozone and sham therapy

Therapeutic ozone was obtained using an Ozonelife
ozone generator (81509100001 ANVISA, Brazil) (Fig.
1), and the concentration of ozone selected for this study
was 5 mcg/mL. The gas was generated and applied im-
mediately to avoid concentration loss. Using a 5 mL sy-
ringe, 1 mL of ozone was applied around the surgical
wound: 3 points buccally and 2 points on the lingual
aspect after extraction and prior to flap suturing. It was
repeated on postoperative days 1, 3, 5, and 7. Ozonated
sunflower oil was applied to the sutured wound imme-
diately after surgery and postoperatively on days 1, 3,
and 5 by the same surgeon, and the sutures were re-
moved on day 7.

The control group received the sham treatment, which
consisted of using a 5 mL syringe filled with atmo-
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spheric air at the moment of therapy. One mL of gas-
eous ozone was gently released into the air to provide
the characteristic odor associated with ozone, and the
sutured surgical wound was dressed with ozone-free
sunflower oil. Similar to the test group, sham-ozone ap-
plication was performed on days 1, 3, and 5 (oil) and
day 7 (gas).

- Postoperative data collection

The third professional measured the pain qualitatively
using the visual analogical scale (VAS) on postopera-
tive days 1, 3, 5, and 7. The participants also filled out a
diary for the number of paracetamol tablets taken until
the 7th day.

Mouth opening was measured preoperatively (baseline)
and postoperatively on days 1, 3, 5, and 7, as the maxi-
mal distance in millimeters between the incisal edge of
the upper right central incisor (#11) and lower right cen-
tral incisor (#41), using a caliper.

Edema was measured as swelling (in centimeters) using
a soft tape from the auricular tragus to the labial com-
missure of the operated side. This was also performed at
baseline and postoperatively on days 1, 3, 5, and 7. The
difference between the postoperative measurements
and baseline was used as a marker of edema.

Further to the aforementioned objective measurements,
all patients completed a quality-of-life questionnaire
(Oral Health Impact Profile - OHIP-14) (22,23) at base-
line and day 7 postoperatively. It comprises 14 items
that assess seven different dimensions, considering the
individual's perception of the impact of oral conditions
on the physical, psychological, and social well-being
after procedures. Each of the 14 OHIP-14 items has a
set of possible answers distributed in a Likert scale (4
= always, 3 = frequently, 2 = sometimes, 1 = seldom,
and 0 = always), which represents the frequency that the
individual perceives the impact of oral health on seven
dimensions: functional limitation, physical pain, psy-
chological discomfort, physical disability, psychologi-
cal disability, social disability, and handicap.

- Statistical analysis

The values obtained for edema, mouth opening, num-
ber of medications taken, and pain VAS had, firstly, the
normal distribution and equality of variance evaluated
(Kolmogorov-Smirnov test); then, they were compared
based on mean values and standard deviation (SD) us-
ing the Kruskal-Wallis test. The answers received from
the OHIP-14 questionnaire (baseline and 7 days post-
operatively) were compared using the Wilcoxon Test.
All non-parametrical statistical calculations were per-
formed on GraphPad Prism v.7 (GraphPad Software,
LLC, California, U.S.A.) with p<0.05. The effect size
was analyzed in order to confirm the significance found,
following the interpretation for < 0.1 = trivial effect; 0.1
- 0.3 = small effect; 0.3 - 0.5 = moderate effect; and >
0.5 = large difference effect.
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Fig. 1: Equipment used for Ozone therapy.
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Results

A total of 120 surgical procedures were made in the 60
participants (34 males [56%] and 26 females [44%]),
with a mean age of 25.1 + 3.2 years (range 18 - 32 years)
(Fig. 2). They were recruited between January 2020 and
November 2020. All procedures were uneventful, and
there was no dropout.

Regarding the number of paracetamol tablets taken,
the test group (extraction under ozone therapy) showed
a significantly lower number of analgesics taken on ev-
ery postoperative day evaluated (p<0.002, Table 1). At
day 1, respectively for control and test groups, the mean
and standard deviation were 3.38 + 0.958 and 2.71 +
0.715 (p=0.0001); at day 3, 2.31+0.873 and 1.85 £ 0.755
(p=0.0022); atday 5, 1.5+0.701 and 1.0+ 0.688 (p=0.0009);
and at day 7, 0.73 + 0.606 and 0.23 + 0.464 (p=0.0009).

Allocation

Assessed for eligibility
(n=60)
Excluded (n=0)
Randomized
(n = 60 paticnts/2 sides cach)

(120 sites)
Allocated to intervention Allocated to intervention
(n = 30 patients; 60 (n = 30 paticnts; 60
sites) sites)

Received allocated
intervention (n = 30 patients;
60 sites)

Did not reccive allocated
intervention (n = 0)

Follow-up

Lost to follow-up
®=0)

Discontinued intervention
=0)

Analysis

Analyzed (n = 30 patients;
60 sites)

Excluded from analysis
(n = 0) (give rcasons)

Reccived allocated
intervention (n = 30 patients;
60 sites)

Did not reccive allocated
intervention (n = 0)

Lost to follow-up
®=0)

Discontinued intervention
=0

Analyzed (n = 30 patients;
60 sites)

Excluded from analysis
(n = 0) (give reasons)

Fig. 2: CONSORT diagram shows the flow of participants through each stage of a randomized trial.
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Table 1: Mean and standard deviation of number of paracetamol tablets taken postoperatively.

p-vgrt(:/lelilfec ¢ Day 1 Day 3 Day 5 Day 7
Control group (Sham O3) 3.38 £ 0.958 2.31x0.873 1.5 = 0.701 0.73 = 0.606
Test group (True O3) 271 £0.715 1.85 = 0.755 1.0 + 0.688 0.23 +0.464
P-value 0.0001 0.0022 0.0009 0.0009
Effect size analysis 0.6993737**** 0.52691867**** 0.71326676%*** 0.82508251****
*kk = large difference effect.
As for pain perception (VAS), a significantly lower Discussion

pain score was also observed in the test group on days
1, 3, and 5 postoperatively, with no difference between
groups on day 7th (p<0.0145, Table 2). Respectively, for
control (sham O3) and test groups (true O3), on day 1, the
results were 5.31 + 1.891 and 4.76 = 1.473 (p=0.0001);
on day 3, 3.78 + 1.166 and 2.85 + 1.26 (p=0.0001); on
day 5, 2.35+ 1.071 and 1.7 £ 0.962 (p=0.0144); and day
7, 1.3 £ 0.765 and 0.93 = 0.70 (p=0.03428).

Both sides presented postoperative edema, especially
on days | and 3, which regressed from day 5, with no
significant difference between groups (Table 2). The
results for control and test groups, respectively, were:
at baseline, 12.87 + 2.439c¢cm and 13.57 £ 2.372cm
(p=0.9993); at day 1, 15.03 + 2.687cm and 14.75 +
2.391em (p=0.9764); at day 3, 14.53 £ 2.574cm and
14.28 + 2.3cm (p=0.9864); at day 5, 13.7 = 2.56cm and
13.57 + 2.317cm (p=0.9993); and after 7 days, 13.0 =
2.497cm and 13.03 £ 2.358cm (p>0.9999). A similar
case scenario was observed for mouth opening (Table
2). The baseline values obtained were, for the control
and test groups, 34.28 = 3.45mm and 34.1 + 3.235mm
(p=0.9994); at day 1, 22.27 £ 3.645mm and 23.12 +
3.966mm (p=0.6263); at day 3, 25.38 + 3.547mm and
26.65 + 3.7mm (p=0.2068); at day 5, 28.2 + 3.364mm
and 29.77 £ 3.088mm (p=0.065); and 31.58 + 3.248mm
and 32.02 + 3.244mm (p=0.9664) (Fig. 3).

With regards to the impact of OzT on patient’s qual-
ity of life (OHIP-14) (Table 3), the statistics revealed a
significant difference between groups (p<0.05), favor-
ing the use of ozone therapy (test group) for the fol-
lowing questions: ‘Did you have problems pronounc-
ing any word?’, indicating higher speech difficulty in
the control group; ‘Did you feel pain in your mouth or
teeth?’, indicating higher sensation of pain in the con-
trol group; ‘Did you feel worried?’, indicating a higher
level of concern about their well-being in the con-
trol group, ‘Did you feel impatient/short with people
around you?’, indicating a higher level of intolerance
in social situations in the control group; and ‘Did you
feel that your life got worse?’, indicating a generally
higher perception of loss of quality of life also in the
control group.

Even though some controlled in vivo studies investi-
gating OzT are available in the literature, including its
systemic administration in the gaseous form (3,7,24,25)
or topical application using ozonated oil (14,20), reports
remain low. The combined application (topical gas
and topical oil) in a split-mouth design study, control-
ling a possible residual effect of the systemic OZT, has
not been found in the literature insofar as the authors
were aware of when writing this manuscript. However,
there are discussions about the subject of OZT, raising
questions about its use and the empirical and/or anec-
dotal data available, thereby reinforcing the necessity of
high-level evidence to prove its capability.

This study was designed based on bilateral extractions
of the lower third molars on a split-mouth model, test-
ing the role of the adjunctive OZT on several markers
of postoperative signs and symptoms, both objectively
and subjectively. The control side was stimulated with
sham-OzT (atmospheric air with ozone smell + ozone-
free sunflower oil dressing), and, on the test side, the
use of the true OzT after a 14-day wash-out period.
Similar methodology was reported in previous studies
(2-5,7,20,26,27), despite some differences in the vehicle
used to carry ozone and none reporting on a combina-
tion of approaches to deliver OZT topically, as demon-
strated in the present study.

The data presented herein demonstrates that OzT sig-
nificantly reduced pain perception qualitatively (VAS)
(2,3,5,7,20,24,26,27), reinforced by the lower number of
analgesics in the test group. Such a result corroborates
the findings by Kazancioglu et al. (7) and Sinvalingan
et al. (6), in which the number of analgesics taken by
the OzT group was also significantly lower than in the
control group, even if there was the study’s design ran-
domization for the side that received true OzT first.
When analyzing the effect of OzT on postoperative
swelling and trismus, no significant difference was
found between the test and control sides. This was cor-
roborated by Kazancioglu & Kurlu (7). Conversely,
Sinvalingam et al. (6) reported a significant reduction
in edema and trismus for the OzT group (topical OzT).
Therefore, the sample size was considerably smaller
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Table 2: Mean and standard deviation: A. Pain score (VAS) postoperatively; B. Swelling (cm) at baseline and during follow-up.; C. Mouth open-
ing (mm) at baseline and during follow-up.

Group/p-value/effect Baseline Day 1 Day 3 Day 5 Day 7
Control group (Sham O3) - 5.31 £ 1.891 3.78 + 1.166 2.35+1.071 1.3 £0.765
A. Pain Test group (True O3) - 476 = 1.473 2.85+1.26 1.7 £ 0.962 0.93 £0.70
score P-value - 0.0001 0.0001 0.0144 0.03428
Effect size analysis - 0.2908514** | 0.79759863**** | 0.60690943**** | (0.48366013***
Control group (Sham O3) | 12.87 +2.439 | 15.03 £2.687 | 14.53 £2.574 13.7 £ 2.56 13.0 £ 2.497
B. Swelling | _ Test group (True O3) 13.57 £2.372 | 14.75 £ 2.391 14.28 £2.3 13.57 £ 2.317 13.03 = 2.358
(cm) P-value 0.9993 (NS) | 0.9764 (NS) 0.9864 (NS) 0.9993 (NS) >0.9999 (NS)
Effect size analysis 0.2870029** | 0.10420543** 0.0971251* 0.05078125* 0.0120144*
Control group (Sham O3) | 34.28 +3.45 | 22.27 +3.645 | 25.38 =3.547 28.2 £3.364 31.58 £ 3.248
C. Mouth Test group (True O3) 341+ 3.235 | 23.12 £3.966 26.65 3.7 29.77 + 3.088 32.02 +3.244
O?glr:rllr)lg P-value 0.9994 (NS) | 0.6263 (NS) 0.2068 (NS) 0.065 (NS) 0.9664 (NS)
Effect size analysis 0.05217391* | 0.2331962** | 0.3580491*** 0.4667063*** 0.135468**

NS = non-significant; * = trivial effect; ** = small effect; *** = moderate effect; **** = large difference effect.

Edoema and Mouth opening - Control group

A

Fig. 3: Edema and mouth opening assessment.
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Table 3: OHIP-14 questionnaire and the results obtained.

Ozone therapy on extraction’s postoperative

Significant
OHIP-14 Questionnaire p-value results
(p<0.05)
1. Have you ever had difficulty pronouncing words/ sentences because of problems with your oral cavity? | 0.0156 yes
2. Have you ever felt unable to taste well because of problems with your oral cavity? 0.0013 no
3. Have you ever had pain in your mouth? 0.0213 yes
4. Have you ever felt uncomfortable when chewing because of problems in the oral cavity? 0.0649 no
5. Have you ever felt worried/anxious because of problems with your oral cavity? 0.0312 yes
6. Have you ever felt tense because of problems with your oral cavity 0.0005 no
7. Have you ever felt dissatisfied with the food your consumed because of problems with your oral cavity? | 0.0039 no
8. Have ever had to stop suddenly while chewing food because of problems in the oral cavity? 0.0520 no
9. Have you ever had difficulty feeling relaxed because of problems in the oral cavity? 0.0005 no
10. Have you ever felt embarrassed because of problems with your oral cavity? 0.002 no
11. Have you ever become irritable because of problems in the oral cavity? 0.0391 yes
12.Haveyou ever had difficulty carrying outyour daily activities because of problems with youroral cavity? | <0.0001 no
13. Have you ever felt that your life is unsatisfactory because of problems with your oral cavity? 0.0312 yes
14. Have you ever found it difficult to do anything because of oral problems? 0.002 no

(n=33) than in the previous-mentioned study. Such
methodological differences may have accounted for
the contrasting outcome of the objective measurements
seen between the groups among the studies discussed
herein. It is notoriously difficult to quantify postop-
erative swelling/edema and trismus, which translates
into the various methods found in the literature, such
as analogic scales, images, and ultrasonography with
facial parameters of references (2,4,6). In our study,
postoperative swelling was measured metrically using
a tape-soft tool from the auricular tragus to the labial
commissure on the operated side, as recommended by
Schultze-Mosgau et al. (20). Moreover, trismus was
quantified using a linear measurement of mouth open-
ing (mm) as an inverse marker, which was performed
at baseline and repeated over the follow-up period, as
recommended by Markovic and Torovic (26).

To evaluate the impact of OZT on the quality of life, the
oral health impact profile questionnaire (OHIP-14) was
applied at baseline (preoperative) and on day 7 postop-
eratively, as recommended by Kazancioglu et al. (7).
The form was filled out manually by the participants, as
suggested by Desai et al. (28), since the data collection
route may influence the scores. Then, the participants
had the freedom to respond without third-party interfer-
ence. The findings revealed a favorable outcome relat-
ing to OzT compared to the control group, especially
regarding speech, pain/discomfort, worries/concerns,
coping, tolerance, and overall well-being. Similar to
those results observed by Kazanciolgu et al. (7), it was
possible to reinforce the overall beneficial effect of OzT
practice on postoperative pain control. Considering
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that no dropout, complications, or adverse effects were
found relating to the OZT during this study, the authors
reinforce the positive reports in the literature regarding
safety in its use (3,5,20).

The present study aimed to contribute to answering the
possible question of systemic effect by performing the
sham OZT first, thus, excluding any possible residual ef-
fect on the second intervention (15); Erdemci et al. (15)
investigated the systemic application of ozone in an ani-
mal model study. It demonstrated that the test group ben-
efitted significantly in alveolar bone formation postop-
eratively, with higher values of trabecular bone, osteoid,
and osteoblasts than the control group. Such data rein-
forced the need to exclude a possible systemic interfer-
ence of residual ozone effects on a second intervention.
The use of ozone in its original gas form immediately
postoperative has been recommended (29), with the
ozone concentration reducing by 50% after around
30 minutes of generating. Other authors have also de-
scribed applying ozonated (test) and non-ozonated (con-
trol) oil postoperatively to dress the wound (15,20). An-
other differential aspect of the present study was that no
systemic antibiotics were prescribed at any stage. This
could risk biasing the population, especially if prescrip-
tions were given only in the study's control arm (20).
The positive influence of OzT on postoperative symp-
toms and its impact on the quality of life of patients un-
dergoing oral surgery with a potentially painful recov-
ery period is encouraging. Moreover, topical strategies
should be preferred over systemic medication (6), con-
sidering growing concerns over possible adverse effects
of analgesic medication abuse.
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- Study limitations

The present study had a limitation of follow-up duration
which is predictable due to the type of study performed.
Moreover, we did not develop a sample size calculation
because no study reported a combination of materials
to do the treatment as we did. Still, we included a high
level of cases/patients. Further studies with a longer du-
ration of follow-up are suggested, including new bone
formation used as a variable. Also, it is recommended to
analyze the dose used herein to determine the optimum
concentration and effects.

Conclusions

Within the limitation of this study, our findings dem-
onstrated that adjunctive OzT was an effective and safe
strategy to reduce pain and analgesic intake postopera-
tively, positively impacting the overall quality of life.
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