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ABSTRACT

TITLE OF THE RESEARCH: " Intra-alveolar use of Ozone oil after Transalveolar

Extractions for pain control and wound healing R@andomized Controlled Trial”

BACKGROUND: Transalveolar extraction is a critical surgical eggeh for removing
teeth that cannot be extracted using conventiarakps or elevators, particularly in cases
of severe impaction, root ankylosis, or complextrawrphology, it carries significant
postoperative challenges, including pain, swelliaugg restricted mouth opening (trismus),
which may prolong recovery and patient discomfdtiere has been growing interest in
adjunctive therapies to enhance postoperative maspwith ozone therapy emerging as a
promising intervention. Ozone oil, when used inrasction sockets, helps regulate
inflammation, stimulate blood vessel formation (aggnesis), and encourage fibroblast
growth, all of which are essential for proper wourghling. Its antibacterial effects also
lower the chances of post-surgical infections, rajdin faster recovery. The primary
objective was to evaluate the effect of ozone nipostoperative pain. Secondary objective
was to evaluate the effect of ozone oil on postper swelling, trismus, and wound

healing and to evaluate and compare the postoperatiquency of analgesic usage.

MATERIALS AND METHOD: This was asingle-blind randomized controlled trial
carried out in Department of Oral and Maxillofact@alrgery from December 2023 to
November 2024. 50 patients were randomly allocatexdtwo groups:25 patients in Control
group and 25 patients in Study group. Group A: @irgroup — After extraction, the socket
was irrigated with normal saline. Antibiotics wgrneescribed to the patients for 5 days and
Analgesics were prescribed in a Patient ControNedlgesia manner in the form of oral
tablets. Group B: Ozone group — After extractidre socket was filled with Ozonated oil

soaked in Abgel (Absorbable Gelatin Sponge) Antibgowere prescribed and analgesics
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were prescribed in a Patient Controlled Analgesemmer in the form of oral tablets. The

follow up was done on post operative Day 3 and Day

RESULTS: Both control and study groups were similar inmterof demographic data like
gender of patients. The mean age value for the@ogtoup and study group were 26.88 +
6.37 years, and 28.40 + 6.14 years respectivilgrd were significantly lower pain scores
(VAS) in the study group on 3rd day compared todbetrol group (p-value= 0.0001). But
by Day 7, both the groups reached similar pain ltev®y this time. The Study group
required significantly less (p = 0.05) analgesisctee medication than the Control group.
On comparison of swelling at different time poirds, post op day 3, minimal difference in
swelling (Control: 129.34 = 7.02 vs. Study: 129838.34, p = 0.9833) was see@n post
op day 7 no significant difference was seen between bothgtioeips. The comparative
analysis of interincisal distance measurements dé@twthe control and Ozone groups
demonstrated a statistically significant improveiman interincisal distance (p=0.0115)
within the ozone group. On comparing the woundihgakhe study group exhibited better
wound healing characteristics, with a mean heasiogre of 8.48 + 1.19 (mean + SD),

compared to 7.76 + 1.27 in the control group (2067, p = 0.044).

CONCLUSION: The use of ozone gel significantly improved ppstative outcomes

compared to the control group. Patients in the ezgroup experienced reduced pain,
higher satisfaction scores, decreased reliancenalge@sics, and enhanced wound healing.
While swelling differences were minimal, ozone gimonstrated superior results in

trismus recovery and overall healing, supportisglinical efficacy.

KEYWORDS: Trans alveolar extraction, Impacted mandibuléndtimolar, Ozonated olive

oil, Postoperative pain, Wound healing
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I ntroduction

INTRODUCTION

Tooth extraction is among the most routine surgictdrventions in oral and
maxillofacial surgery, often needed because of reevavities, periodontal problems,
trauma, or teeth that are unable to erupt propBriransalveolar extraction is a
critical surgical approach for removing teeth thednnot be extracted using
conventional forceps or elevators, particularly dases of severe impaction, root

ankylosis, or complex root morpholofy.

The surgical extraction technique involving mucaopsteal flap elevation and
osteotomy is particularly essential for removingeplg impacted teeth, teeth with
severe coronal destruction, or those with complegt ranatomy that preclude
conventional extraction methotfs>’This approach allows for direct visualization and
controlled removal while minimizing trauma to adjat structurd®. Although
transalveolar extraction is commonly performedgatries significant postoperative
challenges, including pain, swelling, and restdcteouth opening (trismus), which
may prolong recovery and patient disconffoft These complications can markedly
impair the health of the patient and delay recovémythe past few years there has
been increasing interest in adjunctive therapiesnbance postoperative outcomes,

with ozone therapy emerging as a promising intetioaft?.

Ozone (G), a triatomic form of oxygen found in nature, aatsa powerful
oxidizing compound with established therapeutice@!, including microbial
inactivation, inflammation reduction, and wound livea properties'**? In dental
practice, ozone therapy has been administered itipheuformulations—including
gaseous (€, aqueous (ozonated water), and ozone oil prepasat-with clinical

applications spanning caries management, periobodisease treatment, and
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I ntroduction

endodontic treatmeft*¥ Ozone oil has emerged as a promising formulatica tdu
its stability, ease of application, and sustaingdase, making it more advantageous

for intra-alveolar use in post extraction ca$&s’

Ozone oil, when used in extraction sockets, hebmulate inflammation,
stimulate blood vessel formation (angiogenesisy, @mcourage fibroblast growth, all
of which are essential for proper wound healingalttibacterial effects also lower the

chances of post-surgical infections, aiding indasécovery'®

Gelfoam, an absorbable gelatin sponge, is commasgd as a local drug
delivery medium. Its biocompatibility and high filiabsorption capacity and fluid
holding capacity makes it an efficient medium farcdlized administration of

therapeutic agents to targeted sites.

In the present research, we intend to evaluateethieacy of ozone gel in
minimizing post-surgical pain when placed in thekst using absorbable gelatin

sponge after transalveolar extraction.

The relevance of this study lies in its promisirgpects to improve patient
care by offering a safe, effective, and non-invasadjunct to traditional post-
extraction management. Recovery following tooth raotion often presents
challenges, with studies indicating that a sigaificproportion of patients experience
moderate to severe pain during the initial 48-hpariod, necessitating effective
analgesic strategies to enhance patient comforhaating outcomes” These results
highlight the critical need to enhance pain managenstrategies to achieve better
postoperative recovery outconfé?.As the field of dentistry continues to move
toward minimally invasive and biologically friendtyeatments, ozone gel emerges as

a highly promising solution due to its antimicrdbianti-inflammatory, and wound-
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healing propertie§®2%-This study could pave the way for safer, morectiffe post-

extraction care, helping patients get back to themmal lives with less discomfort

and downtime.
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Aims & Objectives

AIMS AND OBJECTIVES

AIM

To evaluate the efficacy of ozone oil when plagethe extraction socket after

a transalveolar extraction

OBJECTIVES

To evaluate the efficacy of ozone oil soaked indkbable gelatin sponge in

reducing:

» Post-surgical pain.

* Wound Healing

» Rescue analgesic dose required.

* Adverse effects like post-surgical edema and tr&mu

NULL HYPOTHESIS

There is no effect of ozone oil on postoperativi pswelling, trismus, and

wound healing after transalveolar extractions.

RESEARCH HYPOTHESIS

There is significant effect of ozone oil on post@tiee pain, swelling,

trismus, and wound healing after transalveolaraetions.
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Review of literature

REVIEW OF LITERATURE

Devyani Bahl, et al, published an article in 2022which they evaluated the
effect of topical ozone therapy for wound healifigratransalveolar extractions.
In this study the control received Normal salinegation whereas the ozone
group received Ozonated oil. The patients were pnescribed antibiotics but
analgesics were given on SOS basis. The Ozone gratipnts were asked to
apply ozonated oil on the extraction site 3 timedag for 5days.The authors
concluded that topical ozone therapy accelerataingeand reduces pain after
transalveolar extractio”

Sherif S. Alkholy et al, published an article in120in which they evaluate the
use of topical ozone gel on post-operative sequiglh@ving impacted lower

third molar surgery. Patients were divided into @ups. Group |:. Patients
received topical ozone application after surgeryoup Il: Patients received
systemic antibiotics before and after surgery. @rbl Patients received neither
ozone nor antibiotics and served as control. Thlass concluded that topical
ozone gel was useful for reduction of pain but mgmificant differences were

seen in mouth opening and swellAg.

Jose Christiano Ramos Gloria et al, published &olein 2018 in which they

evaluated the efficacy of ozonized water on paidenga and trismus after
impacted third molar mandibular surgeries when caneqp to double distilled

water. In the study, surgical extraction was pened, irrigation was done with
ozonized water in Group | or double distilled waterGroup Il. The authors
concluded that ozonized water was compatible agation method and had
satisfactory effects on management of pain, edenshtasmus after surgical

removal of the third moldf®
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Review of literature

H.O. Kazancioglu, et al, published an article ia #014 in which they evaluated
the efficacy of therapeutic ozone application i@ thanagement of pain, swelling
and trismus associated with the surgical removahgfacted mandibular third
molar. Patients with asymptomatic bilateral impécteandibular third molars
were recruited into the study. The molar on one siés extracted and Ozone
therapy was given and molar on other side was &eitla2 weeks later and sham
ozone therapy was given. They concluded that degfgeain and number of
analgesic tablets taken was significantly lower tfog study side. However, no
differences were found between two sides for mopéning and swellin§®

Hee Su Kim et al published an article in 2008 iniohthey evaluated the
therapeutic effects of topical ozonated olive of acute cutaneous wound
healing in a guinea pig model. Guinea pigs werarexed for wound healing
effect of topically applied ozonated olive oil (embgroup) as compared to pure
olive group (oil group) and non- treatment groupnttol group). The ozone
group had a significantly smaller wound size arrésadual wound area than the
oil group post-operatively. The authors concludbdt ttopical application of
ozonated olive oil can accelerate acute cutaneousevrepaif®

Ayush Satapathy et al published an article in 202&hich they evaluated the
analgesic and antibacterial efficacy of topicaltuzed olive oil compared to
regular drugs administered post-operatively toguasi who have undergone tooth
extraction as well as evaluate the healing effettithe former on the extraction
site. Patients were randomly divided into twso gguwith group A (case group)
receiving ozonized olive oil as a topical applioatifor three days and group B
(control group) receiving standard post-operativeatment (antibiotics and
analgesics). On day five, patients in both groupsevassessed for wound healing

using the Landry, Turnbull, and Howley Index and fmin using the visual
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analog scale (VAS). When comparing the two grotipste was no discernible
difference in the amount of discomfort perceivedemfsurgery. While both
groups saw improvement in wound healing and pamchase group coped better
than the control group in terms of wound healffiy.

Jehona Ahmedi et al published an article in 201%vimch they evaluated the
efficacy of ozone gas (O3) on the reduction of docket (DS) occurrence
following surgical extraction of lower jaw third raws, influence of the
indication for the extraction, and the difficulty extraction on the incidence of
DS. This study included thirty patients with bilatiy impacted third molars of
mandible requiring surgical procedure for extrattibollowing extraction, in the
control group, saline solution was used for irrigiatof extraction sockets and in
the experimental group, intra-alveolar O3 was agpfor 12 s, DS was present in
16.67% and 3.33% of cases in the control and exyrial groups, respectively.
The authors concluded that the application of O$ reduce the incidence of DS
and accelerates the recovery period after the surBeophylactic use of O3 may
be suggested in all patients, especially in theept at a risk of development of
DS )

Alberto Materni et al conducted a double-blind, itsplouth randomized
controlled trial evaluated ozone oil-based gel (€&x®) for preventing dry
socket (DS) after mandibular third molar extracsion 200 patients (mean age
33.1+12.4 years). The ozone gel or placebo wasieappb the socket for 2
minutes post-extraction. Results showed ozone mglifieantly reduced DS
incidence from 21.5% (control) to 2% (p<0.001), dastrating strong efficacy
with 99.8% statistical power. No significant coatbns were found between DS
occurrence and gender, smoking, or tooth angula@imter’'s classification).

The study highlighted ozone gel's potential as &,s&ffective preventive
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10.

measure against DS, leveraging its biocompatibéitg antimicrobial properties
without drug-related side effects. These findingpport ozone therapy as a
valuable adjunct in oral surgery to improve postragive outcome$®

Anzolin et al found that ozonated oil has been daaéd as an effective
therapeutic agent for wound healing, particularly acute and chronic
inflammatory conditions. Its beneficial effects lude reducing microbial
infections through its bactericidal, antiviral, aadtifungal properties, facilitating
debridement, modulating the inflammatory phase, stirdulating angiogenesis.
Additionally, it enhances biological and enzymaé&actions that improve oxygen
metabolism, accelerating wound repair. Studies ltgmaonstrated its efficacy in
healing cutaneous wounds, alleviating symptoms flmmms, preventing post-
lesion hyperpigmentation, and reducing pain fromhthpus ulcers. These
properties make ozonated oil a cost-effective acwkssible option for public
health systems, offering a promising alternativerfmnaging inflammation and
promoting tissue repair in various clinical sceasfi”

Mansour conducted a study that investigated ozgeks impact on bone
regeneration after maxillary cyst enucleation. &xt patients underwent cyst
removal, with bony defects in eight patients grdftéth ozone gel, while the rest
served as controls. Multi-slice CT scans assessad Hefect size and density at
immediate post-surgery, 6, and 9 months. The opooep showed a statistically
significant increase in bone density at 6 and 9 thwn(p<0.05), and a
significantly smaller residual bone defect area jgarad to the control group.
Ozone gel appears to accelerate bone formationhaating, with no observed
adverse reactions. These findings suggest ozorie ggiromising biomaterial for

predictable bone regeneratiGf.
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11.

12.

13.

Izabela Barczyk et al made a literature review @rasiozone therapy's clinical
relevance in modern dentistry, analyzing studiesnf2001-2022 sourced from
PubMed, Google Scholar, Scopus, and EBSCO. Ous#idanuscripts, 70 were
selected for final review. Ozone therapy is prityaused as an adjunct to
conventional treatments but shows promise as aapyitherapy for certain oral
mucosal diseases. Its applications span variousaddespecialties, including
disinfection and oral medicine. However, researcfic@mes are inconsistent,
reflecting ongoing exploration of ozone's theramepbtential. While evidence
supports its efficacy in some areas, further stdiee needed to standardize
protocols and validate results. The growing intemnesozone therapy highlights
its potential as a versatile, non-invasive treatrnesdality in dentistr§®

Anum Rehman et al conducted a pilot study evatli#te clinical efficacy of
ozone gel therapy compared to Alvogyl in managing docket (alveolar
osteitis). Five patients received ozone gel (preghaas ozone olive oil in 1mL
syringes), while five received Alvogyl after sockeigation. Participants (ages
15-60, medically fit, non-smokers, no analgesidgfatics) were monitored for
two days. Pain severity and clinical signs werelyamea using Fisher’'s Exact
Test. While ozone’s healing properties show proiise study highlights limited
progress in standardizing dry socket managemembrRmendations were based
on literature review due to inconsistent eviderfeeeliminary findings suggest
ozone therapy as a potential alternative, but &urthsearch is needed to establish
definitive treatment protocof&

Lamberto Re published a review in which it wastestathat despite the
widespread medical use of ozone, its pharmacolbgivechanisms remain
unclear. While its disinfectant properties are vaelcumented, its therapeutic

effects in various diseases are still poorly unded. Recent evidence suggested
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14.

15.

that ozone’s biological activity stems from mild idative stress, triggering
adaptive cellular responses. These may involvéNiti2 signaling pathway, a key
regulator of antioxidant defenses and cellular hostesis, linked to aging and
multiple diseases. Since the discovery of oxidasivess in the 1970s and Nrf2 in
1994, research has expanded on its role in health disease. A Systems
Medicine approach could help unravel ozone’s braaerapeutic efficacy,
integrating complex biological interactions to exdpl its clinical benefits in
diverse conditions. Further research is needed udy felucidate its
mechanism&>

Masaru Sagai published a review on ozone therapgthanisms, attributing its
benefits to controlled oxidative stress. Like ei®rc moderate stress activates
protective pathways, while excessive stress cabsem. Ozone's moderate
oxidative stress triggers Nrf2, boosting antioxidanzymes (SOD, CAT, HO-1)
that combat inflammation and chronic oxidative dgealt also suppresses
NF«B, reducing inflammation. Nrf2 activation may prote against
neurodegenerative diseases like Alzheimer's arkirf2an's. Additionally, ozone
induces mild immune responses via NFAT and AP-1 enproves vascular
health through HIF-d activation. These pathways explain ozone's ef§icac
treating vascular, degenerative, and skin diseasesell as disc herniation and
dental caries. Further research is needed to ocotfie roles of Nrf2, NFAT, AP-
1, and HIF-& in ozone therapy's broad therapeutic efféts.

Marta Radzimierska-Kamierczak etal stated that Ozonated olive oil shows
promise as an innovative cosmetic ingredient, ecihgn stability and
functionality. Chemical analysis revealed reducedaturated acids but new
compounds improving emulsion properties. Emulsiwith ozonated oil (0.10

mole Q/100g) maintained quality for six months withoutegervatives,
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16.

17.

demonstrating extended shelf life. While antimicabteffects againstandida
albicans andAspergillus brasiliensiswere mild, activity againd. coli andS
aureus slightly improved. The oil was non-toxic (up to %21g/mL) to both
normal (LLC-PK1, HaCaT) and cancerous (Caco-2, Hiekdl lines. Its pleasant
aroma, prolonged emulsion stability, and mild amthobial benefits position
ozonated olive oil as a valuable, multifunctionagredient for cosmetic and
pharmaceutical applications. Further research captimize its therapeutic
potential®®

Silvia Puxeddu et al conducted a study which cateduthat ozonated olive
(O0O0) and sunflower (OSO) oils show promising aitiobial potential against
drug-resistant pathogens. Chemical analysis coafirstructural changes post-
ozonation, enhancing their biological activity. Bobils demonstrated strong
microbicidal effects, particularly againSandida albicans (IC50: 0.3 mg/mL
000, 0.2 mg/mL OSO) arinterococcus faecalis (IC50: 0.4 mg/mL OQO, 2.8
mg/mL 0S0), with notable activity agair@aphylococcus
aureus andEscherichia coli. Crucially, these ozonated oils were non-toxic to
human keratinocytes and epithelial cells at efiectoncentrations. Their non-
specific antimicrobial action may help prevent sémnce development—a critical
advantage over conventional antibiotics. Theseiriggl position OOO and OSO
as potential adjuncts to standard therapies, offeai resistance-proof alternative
for treating common infections while maintainingtipat safety. Further clinical
validation could expand their therapeutic applimas{®®

Cristiano Sconza conducted a double-blind randadnidel that compared ozone
therapy (OT) and hyaluronic acid (HA) injections fmee osteoarthritis (OA) in
52 patients. Both groups (22 each) received theskly intra-articular injections

and were evaluated at 1, 3, and 6 months using WOMNARS, and KOOS
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18.

19.

scales. Results showed significant pain and funatiomprovements in both
groups at 1 and 3 months, with comparable outcahésmonths despite a slight
pain recurrence trend. No significant differences effficacy were observed
between treatments, and both demonstrated excsléetly with only minor, self-
limiting adverse events. The study suggests OF iffective as HA for OA pain
relief, offering a viable alternative with anti-laflnmatory benefits. These
findings support OT's potential in OA managenfé&nt.

Alessandro de Siret al stated Oxygen-ozone ) therapy is gaining traction
in rehabilitation for musculoskeletal disorders,ouph its biochemical
mechanisms remain incompletely understood. Its fiitsnékely stem from
controlled oxidative stress, modulating inflammatiand immune responses—
key factors in chronic pain conditions. Currentdevice supports-Qs’s efficacy

in reducing pain and improving function, particlyain knee osteoarthritis and
low back pain, with a favorable safety profile. Hower, while promising,
broader applications across musculoskeletal ratetimh require further rigorous
study. The therapy’'s anti-inflammatory and analggsperties position it as a
viable adjunct treatment, but standardized pro®emnld expanded clinical trials
are needed to validate its effectiveness for otlieorders. As research evolves,
0.0s therapy could become a cornerstone in non-invapa@® management
strategie$®®

Marco Paoloni conducted a randomized trial thatlwated intramuscular
paravertebral oxygen-ozone @) injections for acute low back pain (LBP)
from lumbar disc herniation (LDH). Sixty patientsceived @Os or simulated
therapy, with assessments over six months. Resubtwed 61% of @s patients
became pain-free vs. 33% controfs<@.05), with sustained pain reduction and

improved disability scores. The:Os group also required fewer NSAIDg<0.05

Page 12



Review of literature

20.

21.

at early follow-ups). No adverse events occurrechil®/LBP often resolves
spontaneously, conservative treatments sometinmkesHhes study demonstrates
0:0s’s efficacy as a minimally invasive option to ali@te pain, reduce disability,
and decrease reliance on analgesics. The findungsost its clinical use, though
further research could optimize protocGH.

Sujeet Gautam et al conducted a randomized stuadycttmpared oxygen-ozone
therapy alone versus combined ozone-PIRFT (pereotan intradiscal
radiofrequency thermocoagulation) for contained bamdisc herniation in 91
patients. Both treatments significantly reducechg®AS) and disability (ODI)
versus baseline at all follow-ups (2 weeks to Irydaowever, the ozone-PIRFT
group showed superior outcomes: greater pain yétiefer ODI scores, reduced
analgesic use, and higher patient satisfactionvatyeinterval p<0.05). While
ozone therapy alone was effective, the synergagigroach with PIRFT (80°C
for 360s) delivered enhanced and sustained bendfitese findings suggest
combined ozone-PIRFT as a more effective minimatlyasive option for
contained disc herniation, optimizing functionatoeery and reducing reliance
on pain medications. Further studies could refir@qeols for broader clinical
adoption‘*®

Valéria T S Lino er al conducted a study in whiehdssessed the efficacy and
safety of ozone therapy (OT) for knee osteoarthrf{OA), analyzing eight
systematic reviews (SRs) of randomized controllelst (RCTs) using
AMSTAR2 for quality evaluation. The reviews, involg 15 RCTs (3,685
patients), were rated as critically low in confiden Three SRs reported
significant pain reduction with OT compared to plagos, while one found OT
comparable to other treatments, and five showedsumperiority. Six SRs

emphasized the need for higher-quality RCTs to iomnfOT’'s benefits. Joint
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function improvements were inconsistent. Seven 1&Red minor adverse events
were rare. Despite OT’s potential for pain relbor methodological quality in
RCTs and SRs limits definitive conclusions. Adheeento PRISMA and
AMSTAR?2 guidelines could enhance future researcigpf*®

Merve Damla Korkmaz et al conducted a study thatwmared the effectiveness
of intra-articular ozone and hyaluronic acid (HA)jections in 76 knee
osteoarthritis (KOA) patients (40-75 years). Pgrtiats received either a single
HA injection or three weekly ozone injections. Paimd function were assessed
using the Visual Analog Scale (VAS) and Western atiat and McMaster
Universities Arthritis Index (WOMAC) before treatmte at one month, and three
months post-treatment. Results showed no signifidéferences in WOMAC-
total, WOMAC-pain, or VAS scores between groups.weeer, WOMAC-
stiffness improved significantly between the firahd third months, while
WOMAC-function scores improved from baseline to Hbdbllow-ups. Both
treatments were effective, but HA provided longesting pain relief and
functional improvement compared to ozone. The stsuaygested HA may be

more durable for KOA management, though furtheeaesh is neede?
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Materials & Methods

MATERIALS AND METHODS

STUDY DESIGN:

A prospective study, Randomized Control Trial

SOURCE OF DATA:

The study was conducted on patients reportingedtdpartment of Oral and
Maxillofacial Surgery, KLE VK Institute of Dentalc&nces, K.A.H.E.R, Belagauvi,
with due permission of the institutional ethicalmooittee (ANNEXURE 1). The
procedure was explained to all the patients anthfanmed consent was signed by

them(ANNEXURE 11 &lI1).

INCLUSION CRITERIA:

* Both male and female patients willing to particgoat the study.

* Any tooth indicated for open extraction or any ste extraction of
impacted tooth.

« Patients who have not used any antibiotic/antinbizip analgesic or
anti-inflammatory drugs before the surgery.

+ Patients who are non- smokers.

EXCLUSION CRITERIA:

» Patients who are not willing to participate in gtedy
» Patients with presence of any systemic diseases
« Patients with previous history of allergy

» Patients with history of oral contraceptives

* Pregnant and lactating females
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Materials & Methods

« Patients undergoing Orthodontic extractions

* Mentally challenged patients

LABORATORY DETAILS:

* Hb, BT, CT, RBS

* OPG/IOPA

SAMPLE SIZE ESTIMATION:

The sample size can be calculated using the formula

N= (Zy g+ Z15)* (SD;Z + SDZ_Z)

™-%)

At 95% confidence level, Z,»= 1.96

At 95% power 3= 1.64

Standard deviation in thé'froup, S1 = 2.43

Standard deviation in thé2group, S2 = 3.32

N = 25 in each group.

Therefore, the sample size is 50

METHODOLOGY:

Patients indicated for open extraction or any salgextraction of impacted
tooth diagnosed by clinical and radiographic exatiom and who met the
inclusion criteria were divided into two groups dgymputer generated random

allocation.
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« Group A: Control group — After extraction, the setkvas irrigated with
normal saline. Antibiotics were prescribed to thegtients for 5 days and
Analgesics were prescribed in a Patient Controfedlgesia manner in the

form of oral tablets.

. Group B: Ozone group — After extraction, the sockets filled with
Ozonated oil soaked in Abgel (Absorbable Gelatiorge) Antibiotics were
prescribed and analgesics were prescribed in @mRaiiontrolled Analgesia

manner in the form of oral tablets.

GROUP A: GROUP B:
CONTROL GROUP OZONE GROUP
Surgical removal of any tooth Surgical removal of any tooth

Socket was irrigated with Normal
saline.

Antibiotics were prescribed for 5
days and Analgesics were
prescribed in Patient controlled
analgesia manner.

Socket was filled with Ozonated oil
soaked in Abgel.
Antibiotics were prescribed for 5
days. Analgesics were prescribed in
Patient controlled analgesia manner.

Patients were recalled Patients were recalled
on 3%and 7 day for on 3%and 7 day for
follow up follow up
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Materials used:

1. Absorbable gelatin sponge: Goodwill Hemosponge

2. Ozone oll

Drug Information: Commercially available Ozone Oil (Ozonated Olival) O

manufactured by ADC Inc. Dentozoneindia) which isadural product composed of

suspension of unoxidized olive oil and medical gradone.
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Materials & Methods

METHODOLOGY WITH FLOWCHART:

Patients indicated for open extraction or any siaigextraction of impacted
tooth diagnosed by clinical and radiographic exatm and who met the
inclusion criteria were divided into two groupsdymputer generated
random allocation.

!

Assigned patients underwent open/surgical extradtidhe oral
surgery unit by the same experienced surgeon.

!

Post extraction, curettage of the socket was pmddrto remove
any unhealthy granulation tissue.

!

In Group A, the socket was irrigated with normdirgawhereas in
Group B, the socket was filled with few drops ofo@ated oil
soaked in Abgel (Abosrbable Gelatin Sponge)

!

The flap was repositioned and sutured with 3-O |ittures except
the releasing incision.

!

A pressure pack was placed on the extractionAlt@atients
received post-extraction instructions.

!

Patients of Group A and Group B were prescribedbdatics 5
days and Analgesics were prescribed in a Patiaritalted
analgesia manner in the form of oral tablets.
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FOLLOW UP: On the % and 7' day after surgical extraction of tooth.

Patient were given log sheet to record VAS scakgjeRt satisfaction score and

analgesic rescue drugs (ANNEXURE V)

EVALUATION CRITERIA:

Primary outcome and variables were:

POST-SURGICAL PAIN:

Patients were provided with a Visual Analogue Sedth a score of 0-10.

" Post-surgical pain was assessed immediately afteaotion and then post-op

4h, 8h, 12h, 24 h, day 3 and day 7 after toothaektin.

POST-SURGICAL PAIN SATISFACTION:

It was assessed by using a 5-grade scale:

SCORE LEVEL OF SATISFACTION
1 Dis-satisfied
2 Rather dis-satisfied
3 Neither
4 Rather satisfied
5 Satisfied

Table 1: Post-surgical pain satisfaction was assessed inatedyliafter extraction

and then post-op 4h, 8h, 12h, 24h, day 3 and a@Hter tooth extraction.
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Materials & Methods

POST-SURGICAL SUPPLEMENTAL ANALGESIC RESCUE TIME AN D

DOSE:
It was assessed by self-reporting from the patiergost operative™7day
ASSESSMENT OF ADVERSE EFFECT:

Adverse effect like edema, trismus was assessedeofollow up day, i.e.,"3

day and 7 day.

Reduced mouth opening was assessed by measurimgtehéncisal distance

by using a caliper.
Edema was assessed by measuring the distance hetwee

1. Corner of the eye to angle of mandible
2. Tragus to pogonion

3. Tragus to corner of the mouth.

IMAGE 1: ASSESSMENT OF SWELLING
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Materials & Methods

ASSESSMENT OF WOUND HEALING:

PARAMETER DESCRIPTION POINTS
Clinical Signs of Merged incision margins 6
Re-epithelialization Incision margins in contact 3
Visible distance between incision marging 0
Clinical Signs of Absence of fibrin on the incision margins 2

Haemostasis

Presence of fibrin on the incision margins 1
Bleeding at the incision margins 0
Clinical Signs of Absence of redness along the incision length 2
Inflammation
Redness involving <50% of the incision 1
length
0

Redness involving >50% of the incision
length and/or pronounced swelling

Maximum total score: 10

Early Wound Healing Score

Table 2: The EHS composed of 3 parameters: clinical signseeépithelization

(CSR), clinical signs of haemostasis (CSH), andicdil signs of inflammation (CSI).

Zero, 3, or 6 points were used to evaluate CSRyeds0, 1, or 2 points were used

for both CSH and CSI. The summation of the poiritthhese 3 parameters generated

the EHS. The EHS for ideal wound healing was 10{soiwhile the worst possible

score was 0 poinf&?
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DATA COLLECTION METHODS AND ANALYSIS:
Data collection was done using log sheet that wasiged to the patient on
the day of extraction and was collected on theWwlip Day 7. (Annexure V)
Photographs for evaluating oedema and trismus waken pre-operatively,

post-surgical day 3 and on post-surgical day-7afjen5-16)

SURGICAL ARMAMENTARIUM:
» Surgical gloves
* Mouth mirror
» Dental explorer
* Tweezer
* 2ml disposable syringe
» Suction tip
* Sponge holder
» Gauze piece
» Surgical scalpel blade no. 15
» Langenbeck retractor
» Periosteal elevator
» Straight elevator
» Artery forcep
* Curette
* Bone file
* Needle holder
» Adson’s tissue forcep
» Suture cutting scissor
» Surgical handpiece and burs
» Kidney tray
* Irrigation syringe 20ml
» Surgical drape
» Towel clip
* 2% Lignocaine HCL
* Ozonated Olive Oil

» Absorbable gelatin sponge
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IMAGE 2: ARMAMENTARIUM FOR SURGICAL EXTRACTION

ABSORBABLE GELATIN SPONGE USP

SIZE : 80mm X 50mm X 10mm APPROX

Sterile, Haemostatic, Absorbable  ws texs wosomsoss: -
Gelatin Base Foam Specially «
Prepared For SURGICAL USE

WARNING : The Sterility of the product
cannot be guaranteed if the package bears | STenteln] 25 4 X”‘
evidence of damage, or if the package has

been previously opened or wet o

ANOSO

Quantity: 1 Unit
il Healthium Medtech Limited

Plot No. 38 A-B, Govt. Industrial Estate, Charkop Naka,
Opp. Vishwakarma Hall, Kandivall (W), Mumbal-400067
Customer Care No. 080 4186 8198

Consumer Care Address: Same as above

Email: care@healthiummedtech.com

REGULAR SIZE STERILE PRODUCT PACKED IN DOUBLE ENVELOPE

.
Rev: 01 0171202022 :

IMAGE 3: ABSORBABLE GELATIN SPONGE
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IMAGE 4: OZONATED OLIVE OIL
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Materials & Methods

PRE-OPERATIVE PATIENT'S PHOTOGRAPHS (STUDY GROUP)

IMAGE 5 : Corner of the eye to angle

IMAGE 6 : Tragus to Pogonion
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Materials & Methods

IMAGE 7: Tragus to corner of the mouth

IMAGE 8: Interincisal distance
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Materials & Methods

POST-SURGICAL DAY-3 PATIENT'S PHOTOGRAPHS (STUDY GR OUP)

IMAGE 9: Corner of the eye to angle

IMAGE 10: Tragus to Pogonion
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Materials & Methods

IMAGE 11: Tragus to corner of the mouth

IMAGE 12: Interincisal distance
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Materials & Methods

POST-SURGICAL DAY-7 PATIENT'S PHOTOGRAPHS (STUDY GR OUP)

IMAGE 13: Corner of the eye to angle

IMAGE 14: Tragus to Pogonion
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IMAGE 15: Tragus to corner of the mouth

IMAGE 16: Interincisal distance
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Results

RESULTS

DEMOGRAPHIC DATA

In the study, fifty patients were included (26 maled 24 females). Control group
included 11 male and 14 female patients. Ozonepgi@ad 15 male and 10 female

patients.

Table 3: Comparison of control group and Ozone grop with gender distribution

Gender Control group % Ozone group % Total
Male 11 44.00 15 60.00 26
Female 14 56.00 10 40.00 24
sssTotal 25 100.00 25 100.00 50
Chi-square=0.6925, p=0.4053

Table 3 shows the chi-square test comparing gedidaibution between the control
and ozone groups which yielded a chi-square statigt0.6925 with a p-value of
0.4053, indicating no statistically significantféifence in gender proportions between

the two groups.
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Table 4: Comparison of control group and Ozone grop with mean age by

Independent t test

Group n Mean SD SE t-value P-value
Control group 25 26.88 6.37 1.27
Ozone group 25 28.40 6.14 1.23 -0.8590 0.3946

Table 4 shows the mean age value for the contmlpand ozone group were 26.88

* 6.37 years, and 28.40 + 6.14 years respectilélg.comparison between them were

not found to be statistically significant (p=0.394@hich denotes no baseline

difference between the two groups.
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PAIN ASSESSMENT:

Table 5: Comparison of control group and Ozone grop with VAS scores at

different treatment time points by Mann-Whitney U test

VAS at Control group Ozone group U; Z-value| p-value
value
Mean SD Mean| Mean SD Mean
rank rank

4hrs 8.8 0.8 37.6 6.6 0.8 13.4 10.0 5.8597 0.0001*
8hrs 9.1 0.8 37.9 6.7 0.6 131 3,0 5.9955 0.000p1*
12hrs 8.8 0.8 37.1 6.8 0.7 13.9 235 5.5977 0.0001*
24hrs 8.0 1.0 35.0 6.4 0.9 16.0 745 4.6082 0.0001*
Day 3 5.8 1.0 30.4 5.1 1.0 20.6 189.2.3768 | 0.0175*
Day 7 1.0 0.7 27.6 0.8 0.8 23.4 260.0.0089| 0.3130
*p<0.05

Table 5 demonstrated a comparison at different goeeod with respect to VAS

scores in both groups (Control and Ozone). There wignificantly lower pain scores

(VAS) in the ozone group at 4hrs, 8hrs, 12hrs, 24and on 3rd day compared to the

control group (p-value= 0.0001). But by Day 7, tiiéerence between both the

groups was no longer significant (p-value= 0.313®)jcating that both the groups

reached similar pain levels by this time.
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Figure 1: Comparison of control group and Ozone grap with VAS scores at

different treatment time points
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Figure 1 shows that both groups

initially exhibiighh VAS scores, reflecting

substantial pain or discomfort in the early sta@géss, 8hrs, 12hrs). Over time, the

scores for both groups decline steadily, reachimgrtlowest points by Day 7.

However, the ozone group maintains lower VAS scdhesi the control group at

every measured interval, indicating that ozonetineat could be more effective in

alleviating pain or discomfort.
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Patient Satisfaction Score (PSS) towards pain cordk:

The comparison of patient satisfaction towards ,pasing mean PSS score, between
control group and ozone group was conducted usiagrMVhitney U test. The data

was expressed in terms of mean and standard d®viati

Table 6: Comparison of control group and Ozone grop with satisfaction scores

at different treatment time points by Mann-Whitney U test

Satisfaction Control group Ozone group U-| Z-value| p-value
at value
Mean SD Mean| Mean SD Mean
rank rank

4hrs 2.6 0.7 20.8 3.1 0.7 30.2 195.0 -2.2701 0.9282

8hrs 1.6 0.6 14.1 3.2 0.5 36.9 27,0 -5.5298 0.0001*
12hrs 15 0.6 14.1 3.1 0.6 36.P 265 -5.5395 0.0001

24hrs 1.4 0.6 13.9 3.1 0.6 37.11 2155 -5.6365 0.9001

Day 3 2.2 0.8 14.9 3.7 0.6 36.1 48.0 -5.1224 0.6001

Day 7 3.9 0.9 20.4 4.5 0.6 30.6 184.0 -2.4836 (@MO1B

*p<0.05

Table 6 showed statistically significant differencanean of PSS between the control
and Ozone with p<0.05. The Ozone group consistdraty higher mean satisfaction

scores than the Control group at 8hrs, 12hrs, 24 Day 3 (p = 0.0001).

At 4hrs (p = 0.0232) and Day 7 (p = 0.0130), ddferes were still significant but less
extreme.The effect was strongest in the first 24 hours @nbay 3and by Day 7, the

difference between groups still existed but waslkema
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Figure 2: Comparison of different treatment time pants with satisfaction scores

in control group and Ozone group
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Figure 2 compares mean satisfaction scores atuspostoperative time points (4
hours, 8 hours, 12 hours, 24 hours, Day 3, and Ddetween the control group and
the ozone group. Patients receiving ozone theramysistently reported higher
satisfaction scores than the control group acrdsinee points. The difference was
most pronounced during the first 24 hours and Dayh8ugh benefits persisted
through Day 7. These findings demonstrate ozoneaplyés efficacy in enhancing

patient comfort following transalveolar extractions
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TOTAL ANALGESIC RESCUE DRUG:

Rescue analgesic SOS was prescribed to patientsvasidecorded in the log sheet.
Comparison was done within both the groups witlpees to total analgesic rescue

drug taken byisingMann-Whitney U test.

Table 7: Comparison of control group and Ozone grop with Analgesic rescue

by Mann-Whitney U test

Variable Control group Ozone group Ut Z-value | p-value

value

Mean SD Mean| Mean SD Mean

rank rank

Analgesic 3.4 1.7 29.5 2.4 1.2 21.5 212.01.9590 | 0.0500*
rescue

*p<0.05

Table 7 demonstrated that there was less intalkenalgesic drug in case of Ozone
group with mean value of 2.4 as compared to comfrolp with the mean value of
3.4. This table also reveals that control groupaghbigher rank of 29.5 than that of
ozone group of 21.5 which indicates greater analgese in control group for pain

relief. The Ozone group required significantly less (p 95). analgesic rescue

medication than the Control group.
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Figure 3: Comparison of control group and Ozone grap with Analgesic rescue
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Figure 3 shows patients receiving ozone therapyired significantly less rescue
analgesic medication (2.40 units) compared to twtrol group (3.40 units). This
29% reduction demonstrates ozone's effectivenessaimaging post-operative pain
following transalveolar extractions, reducing degemce on pharmacological

interventions and supporting better recovery ougam
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ASSESSMENT OF SWELLING:

Post-surgical oedema assessment was carried auddyyendent t test.

Table 8: Comparison of control group and Ozone grop with swelling scores at

different treatment time points by independent t test

Time points Control group Ozone group t-value pdeal
Mean SD Mean SD
Pre-op 126.54 7.17 127.2%  6.92 -0.3547 0.7244
Day 3 129.34 7.02 129.38 7.3%  -0.0211 0.9833
Day 7 126.09 7.11 126.58 7.54  -0.2396 0.811p
Pre op-Day 3 -2.80 2.00 -2.14 1.88 -1.2095 0.2324
Pre op-Day 7 0.45 1.12 0.66 1.36 -0.5968 0.5534

Table 8 demonstrated comparison of swelling aedzffit time points. On post op day
3, minimal difference in swelling (Control: 129.847.02 vs. Ozone: 129.38 + 7.34, p
= 0.9833) was seel®n post op day,7no significant difference (Control: 126.09 +
7.11 vs.Ozone: 126.58 + 7.54, p = 0.8116) was seen. On gosday 7, swelling
nearly returned to baseline in both groups, withsignificant difference (Control:
+0.45 £ 1.12 vs. Ozone: +0.66 = 1.36, p = 0.5530. significant differences in
swelling were found between the Control and Ozoneugs at any time point

(all p > 0.05).
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Figure 4: Comparison of control group and Ozone grap with swelling scores at

different treatment time points
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Figure 4 denotes the mean swelling at Post-sur@egl 3 and Day 7 in comparison

to preoperative measurements for control and oppoep. In preoperative stage the
score was 126.54 and 127.25 respectively. Wheoed3dy 3, the scores were 129.34
and 129.38 respectively. Similarly, for Day 7, seores were 126.09 and 126.58 for

both the groups.
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Assessment of trismus:

Trismus assessment was carried out using Indepehthsis.

Table 9: Comparison of control group and Ozone grop with Interincisal

distance (mm) scores at different treatment time pats by independent t test

Time points Control group Ozone group t-value pdeal
Mean SD Mean SD
Pre-op 42.36 8.58 40.76 6.16 0.7576 0.4524
Day 3 33.20 7.00 34.68 6.22 -0.7901 0.4334

Day 7 40.52 8.44 38.64 6.15 0.9004 0.3724

Pre op-Day 3 9.16 4.67 6.08 3.55 2.6263 0.011%*

A4

Pre op-Day 7 1.84 1.84 2.12 1.13 -0.6481 0.5200

*p<0.05

Table 10 shows the comparative analysis of intesaicdistance measurements
between the control and Ozone groups which demetestra statistically significant
improvement in interincisal distance (p=0.0115)hiitthe ozone group during the

immediate postoperative period (pre op to day 3)
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Figure 5: Comparison of control group and Ozone grap with Interincisal

distance (mm) scores at different treatment time pats
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In figure 5, the bar graph compares mean inter@ctistance (mouth opening)
between control and ozone groups at different fmiats. Both groups show reduced
mouth opening post-operatively, but the ozone groumsistently has slightly higher
values on Day 3 and Day 7, indicating less trisang better recovery compared to
the control group. Ozone appears beneficial folygasmus, with similar long term

outcomes.
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Assessment of wound healing:

Table 11: Comparison of control group and Ozone grap with mean wound

healing by Independent t test

Group n Mean SD SE t-value P-value
Control group 25 7.76 1.27 0.25
Ozone group 25 8.48 1.19 0.24 -2.0670  0.0441*

*p<0.05

Table 11 shows comparative analysis of wound hgaliricomes between the control

and Ozone groups which demonstrated statisticalyifecant differences. The ozone

group exhibited better wound healing charactesstiwith a mean healing score of

8.48 + 1.19 (mean + SD), compared to 7.76 + 1.2théncontrol group (t = -2.067, p

= 0.044).
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Figure 6: Comparison of control group and Ozone grap with mean wound

healing
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In figure 6 the bar graph compares mean wound rigacores. The ozone group

(8.48) showed better healing than the control graupoe).

Page 45



Discussion

DISCUSSION

One of the widely performed surgeries in the fiefdoral and maxillofacial
surgery is transalveolar removal of teeth whichdseproper planning and surgical
expertise. They are usually associated with sigaifi discomfort, pain, swelling,
trismus and sometimes delayed wound healing. Pleaiogical therapies such as
administration of steroids, use of non-steroidaki-erilammatory medications,
antihistamines, use of local anesthetics whichfactonger duration of time, and
antimicrobials have been administered since decaibs/aried degrees of success in

attempting to rule out these significant isst{&s.

In the last few decades, we have seen many adjtlvardgpies being utilized
in oral and maxillofacial surgery for the managetnanpost-surgical complications
following transalveolar extraction. Any practicaldasafe approach of lowering the
duration of post-surgical discomfort may be benefito the patient, especially if it
also lessens the intensity of the pain. With reegiveancements, Ozone Therapy is an
emerging adjuvant therapy to the existing therapepiaradigm for lowering

inflammation with significant analgesic impat®.

Ozone, a triatomic variant is an inherently unstafphs composed of three
oxygen atoms. Therapies with ozone could be adienad in various primary forms:
aqueous form, ozonated (olive) oil, and in the gaseform. While the therapeutic
properties of ozone remain consistent across tfases, its stability, release , and
therapeutic effects differ significantly dependioig whether it is applied in gaseous,
aqueous, oily, or gel statéd. Ozonated oils are produced using ozone generdiats
carefully control the flow of medical-grade oxygém create precise mixtures of

ozone and oxygen, which are then infused into/®Js.
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Discussion

Gelfoam®, an FDA-approved gelatin-based sponge beas widely utilized
by surgeons and dentists for many years. Whenepplpropriately, it is completely
absorbed by the body, leading to minimal tissuectrea and ensuring effective
hemostasis during surgical procedures. In thisystwee used absorbable gelatin

sponge soaked in ozone oil as a simple mechanishdal drug delivery.

In the present study, Group A was treated as ptadebwhich the socket
received irrigation with normal saline, whereas@roup B, the socket was loaded
with ozonated oil soaked in Abgel (Absorbable Gel&ponge). The demographic
data indicated no significant differences in gendistribution or mean age between

the control and ozone groups, ensuring a balanoexbarison.

Post-operative pain and edema result from the rmfiatory cascade,
characterized by increased vascular permeability lamkocyte migration into the
inflamed area. This process involves the releasd ameraction of various
inflammatory chemical mediators, including kininedaultimately contributing to
tissue swelling and post operative p&lfl.Ahmedi et alreported in his study that the
use of gaseous ozone during third molar extractiobas been shown to reduce
postoperative pain compared to saline irrigatidnisTmay be attributed to ozone's
role in stimulating the synthesis of bioactive campds such as leukotrienes,
interleukins, and prostaglandins, which are berafio reducing inflammation and
pain®” Jehona Ahmedi et al compared ozone gas with 1% Gél¥h post extraction
cases where they found that there were no signifiddference in analgesic rescue
drugs and pain scores 48 hours postoperatively dth ithe groups however,
individuals treated with ozone did not experienghhntensity pain as compared to
1% CHX group and 30% of the individuals in the czogroup did not report

pain® Varun P. Sivalingam et al conducted a study, whéey observed that
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the VAS scores reflecting postsurgical pain wenesaterably lower where ozone gel
was used topically. The decrease in postoperataia pould be due to the anti-
inflammatory effect of ozone leading to a decre@sethe release of algogenic

chemical mediators?

The current study of ozone depicted that, the ozgramup experienced
significantly lower pain scores (VAS) at 4, 8, Ehd 24 hours, and on th& 8lay
post-extraction, compared to the control group. I#/hbzone accelerates pain
reduction in the initial days following extractiolits analgesic effects appear to
diminish over time. By day 7, pain levels in patgetreated with ozone were similar
to those in the control group, suggesting thatloing-term impact of ozone on pain
management is limited. The ozone group consister@ported higher satisfaction
with pain control at 8, 12, and 24 hours, and oy 8avhich suggests that ozone
enhances the patient experience by providing mideetave early pain relief. Patients
in ozone group required noticeably fewer pain-fetreedications compared to the
control group, demonstrating ozone's effectiveriassanaging pain. The reduced
reliance on rescue analgesic medication in the etaated group highlights its
significant analgesic effects. By decreasing depeod on pharmacological
interventions, ozone therapy contributes to a safed more comfortable post-

operative recovery.

In contrast to pain and satisfaction scores, tBesssnent of swelling revealed
no significant differences between the control amdne groups at any point of time.
Both groups exhibited increased swelling on dajoBowed by a gradual reduction.
The study by Gloria et al. also found no significdifference in edema between the
ozonated water and control groups, further highiigh the variability in ozone's

effect on swellind® A study by Kazancioglu et al evaluated therapewotione
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application for pain, swelling, and trismus aftbird molar surgery in which they
reported ozone therapy improved pain control bt dot significantly reduce
swelling and improve mouth opening of the patiéfif. A systematic review and
meta-analysis by Kirti Chaudhry et al concludedt tfdlowing surgical extraction
of impacted mandibular third molar, adjuvant ozeherapy substantially decreased
pain and analgesic intake, but it was inefficiemtalleviating trismus or swelling.
There was no significant reduction in swelling attburs, 72 hours, or 7 days post-

operatively*”

In contrast, Vishal Kumast al found statistically significant decreased
swelling scores in the ozone group when comparedexamethasone gro(ffy)
Alessandro de Sire et al conducted a review on @xyaygone therapy for reducing
pro-inflammatory cytokines serum levels in musclkédstal and temporomandibular
disorders where they found that intra-articularrezjectionsffectively lowers key
inflammatory markers like IL{1 and TNFe, leading to a more stable and lasting
anti-inflammatory effect compared to steroids thgreeducing swelling and paiff’
On assessing the effect of ozone on trismus on questative day 3 and 7 we could
not find any significant difference between botle throups but on assessing the
change of trismus from preoperative to postopesatizy 3, we could find significant
reduction in interincisal distance between both tireups where ozone group
experienced significantly less reduction in moufieming compared to the control
group suggesting that ozone has a beneficial effecéducing trismus in the early

post-operative phase.

Delayed clinical healing following surgical extraet may significantly affect
quality of life and recovery of the patient. AnauRaet al found ozone as a powerful

antimicrobial agent effective against bacteriayss, and fungi. It has been clinically
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used to treat various post-surgical and chronic nglsu including pressure ulcers,
trophic ulcers, ischemic ulcers, diabetic wound®rgasis, and athlete's foot. Ozone
promotes wound healing by reducing microbial infatd, facilitating debridement,
modulating inflammation, and stimulating angiogesesd enzymatic reactions that
enhance oxygen metabolish. This improved tissue repair is particularly crudar
patients with conditions like diabetes, where wourehling is often impaired®
Wounds treated with ozonated oil exhibit superiagiagenesis, demonstrated by
increased vascular endothelial growth factors amdirc D1 expression, alongside a
rapid cellular response that accelerates the dvegzair proces€® The current study
of ozone depicted that wound healing outcomes sigir@ficantly better in the ozone
group compared to the control group. The ozone mrexhibited a higher mean
healing score, indicating that ozone promotes mapéd and effective tissue repair

following tooth extraction.

According to a study by Xiao et al., ozone theragy help wounds heal faster
by reducing their size and promoting fibroblast mment. It also boosts tissue
oxygen levels (P9, which improves the oxygen flow in the bloodstrethereby,
supporting better wound healif®) A meta- analysis carried out Iing Wen et al
stated that ozone treatment helped reduce wound size ltndt significantly
enhance complete healing rates or decrease inpat&a duration in non-healing
chronic wounds thereby indicating that ozone'sapeutic value for wound healing
remains uncertain and debataBleA research done by Haojie Sehal stated that
despite having ozone's bactericidal and anti-infleatory effects, in their study by
using certain wound healing assessment tools tie® no significant effect on
wound healing thereby, suggesting results may vhased on assessment

technique$™
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Intra alveolar use of ozone oil has a superior gast effect, with better
wound healing and possess better anti-inflammatooperties in the management of

post-operative sequelae after transalveolar exbrat

Limitations:

Because of the relatively small sample size, géizerg the results was
challenging. More research is needed to deternmeestfectiveness of ozone to treat

trismus and edema, following surgical extractioncaith.
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CONCLUSION

This randomized controlled trial demonstrates finéta-alveolar ozone oil
significantly improves the post operative outcoratter transalveolar extractions. The
ozone group experienced reduced pain, higher patisfaction scores, decreased
reliance on analgesics, and enhanced wound healige the study showed no
significant difference in swelling, interincisalstihtnce improved significantly in the
ozone group during the early postoperative pefldkse findings are consistent with
ozone's known anti-inflammatory, antimicrobial amidsue-repairing properties,
supporting its use as a valuable adjunct to imppateent comfort and promote faster

recovery following complex extractions.
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Summary

SUMMARY

This randomized controlled trial explored intraealar ozone oil's influence
on pain management and the healing of wounds &afesalveolar extractions, a
procedure commonly linked to postoperative issueshsas pain, swelling, and
trismus. Fifty patients were randomly assigned tooatrol group (normal saline
irrigation) and a study group (ozonated oil appiaa), with follow ups on days 3 and
7. Results indicated that the ozone group had fsignily reduced pain scores and
decreased analgesic consumption by day3, althoaiphsgores were equal by day 7.
Although differences in swelling were small, theoone group had improved wound
healing and significant improvement in trismus rewy. The research found that
ozone oil improves postoperative results by deamgasain, enhancing healing, and
increasing mouth opening, validating its clinicaketulness even with minor effects

on swelling.
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ANNEXURE |I: PATIENT CONSENT FORM

K.L.E.’s V.K. Institute of Dental Sciences

Department of Oral and Maxillofacial Surgery, Belagvi

PATIENT CONSENT FORM

Date: Time: a.m./p.m.

I, aged vyears have been informedabout my involverinethe study.

2. | agree to give my personal details like Name A%, Address, and any other
details required for the study to the best ofkmgwledge.
| will cooperate with the surgeon for examinatiowalso for the investigation.
| permit the operator to utilize the informatiorvgh by me and the results
obtained from this study for presentation andlipabon purpose

5. | permit the surgeon to take my photographs tazetithem for presentation
and publication purpose.

6. | am participating in this study with my own wishdawill and the surgeon has
explained the nature and the effect of procedoreny own vernacular
language.

7. The nature and purpose of the procedure and theriaatbeing used, possible
alternative methods of treatment, the risk involead the possibility of
complications have been fully explained to me inamyn vernacular language.
No guarantee or assurance has been given by amagoiwethe results that may
be obtained.
| have been informed about the follow up and | edeevisit for the same.
| have read and understood the above informatigangby surgeon about the

study and willingly agree to participate in thedy.

Name: Date:
Signature: Mob. No:
Name of doctor 2

Doctor’s contacti  EGEGzG52
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ANNEXURE llI: PATIENT INFORMATION SHEET

Department of Oral and Maxillofacial SurgeryKLE VK Institute of Dental
Sciences, Belagavi

Patient Information Sheet

Title of the study: ‘Intra-alveolar use of Ozone oil after Transalvedatractions for

pain control and wound healing — A Randomized Gurfrial

Aim of the study: To evaluate the efficacy of ozone oil when placethe extraction

socket after a transalveolar extraction

Description of the study: This study includes patients who are indicated dpen
extraction or any surgical extraction of impactedth diagnosed on the basis of
clinical and radiographic examination. After extras the socket will be either
irrigated with normal saline or filled with ozondteil soaked in Abgel and the flaps

will be sutured back.

Participation and Termination: Your participation in the study is voluntary. Yoarc
refuse to participate or ask your doctor to endryparticipation before the final
closure of the study at any time. Refusal to pgie or early termination  will not
affect your relationship with and or your treatmdyt the doctor. If you agree to
participate, you will be asked to sign the infornoedsent form. You have the right to

ask questions about this study at any time.

Confidentiality: If you agree to participate in this study, your queral data and
clinical information will be collected and codedhéh the results of this study will be
published, your identity will remain confidential.

I, , age

years, have been explained

the details of the study in my own vernacular laaggi | am fully satisfied with the

procedure and instructions given by Dr. and hergive my consent

to participate in this study.

Place:
Date:

Signature of participant: Contact No : Address:
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ANNEXURE IV: PATIENT LOG SHEET

PATIENT ASSESSMENT

NAME :

TOOTH NUMBER :
T/C:

DATE :

1) POSTOPERATIVE PAIN

Annexures

0O 1 2 3 4 5 6 7 8 9 10
| o pa— S | T T T 1
No Pain Mild Moderate  Severe  Very Severe s buin
EX X
4-6 7-9 10
TIME PAIN SCORE
4 HOURS
8 HOURS
12 HOURS
24 HOURS
3 DAY
7" DAY
2) POSTOPERATIVE PAIN SATISFACTION
SCORE LEVEL OF SATISFACTION
1 Dissatisfied
2 Rather dissatisfied
3 Neither
4 Rather satisfied
5 Satisfied
TIME LEVEL OF PAIN SATISFACTION
4 HOURS
8 HOURS
12 HOURS
24 HOURS
3™ DAY
7" DAY
3) POSTOPERATIVE SUPPLEMENTAL ANALGESIC TIME AND DOSE
TIME (POST EXTRACTION) DOSE

TREATING DOCTOR
Contact details g
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