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Temporomandibular joint disorders (TMD) generate pain and difficulties for mouth opening affecting the patients’ quality of life. Ozone
is an emerging therapy that has been proposed as a potential treatment, due to that, the evidence about its efficacy should be reviewed.
Therefore, this work aimed to conduct a comprehensive systematic review to address the efficacy of ozone therapy for the treatment of pain
and limited mouth opening in patients with TMD. The design of the included studies was clinical trials and observational studies, whereas,
a series of cases, in vivo, and in vitro studies were excluded. The search was performed in PubMed, ClinicalTrials, Web of Science, and
Scopus. Gray literature was searched at Google Scholar. Relevant data of all included studies were recorded. The risk of bias (using RoB
2) and the quality (using Grading of Recommendations Assessment, Development, and Evaluation) assessments were carried out. Meta-
analyses using random-effects models of pain and maximal mouth opening data were performed. This review included 8 studies with 404
participants suffering limited function and pain related to TMD. At the overall bias of the studies, 25% exhibited some concerns and 75%
had high risk; and the quality of the studies was low. The analysis of the included studies suggests that ozone therapy can diminish pain and
improve the maximal mouth opening in TMD patients. However, there is no conclusive evidence of ozone therapy as a superior treatment
for TMD compared with occlusal splint and pharmacotherapy.
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mandibular movements, limited mouth opening, and facial
muscle pain. This disorder can evolve to chronicity if proper
treatment is not provided. TMD may negatively influence
social and work relationships, and in consequence, decrease
quality of life.*

TMD is frequent and even 1 of 10 patients with TMD suffers
severe pain-related disability,” which directly affects their
quality of life.® It has been reported that in TMD, there is an
increased risk of presenting a greater number of painful sites
as well as coexisting pain and comorbidities when the duration
of pain in TMD is prolonged.” This persisting pain is probably
attributable to the central sensitization mechanism, which is
time-dependent. The disorder can evolve to chronicity if proper

INTRODUCTION

The temporomandibular joint (TMJ), jaws, muscles,
ligaments, periodontium, and dental organs constitute a
harmonic functional stomatognathic unit. Any alteration on
its components can result in homeostatic rupture known as
TMJ disorders (TMD) with a set of signs and symptoms.'? The
American Dental Association includes TMD a heterogeneous
group of clinical conditions that are characterized by pain
and dysfunction of the masticatory system. The International
Consortium Network established a model for pain research:
the Research Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD). That tool was replaced in 2014 by

the DC/TMD for both clinical and research use.

In an epidemiological study, with volunteers aged 18 to
44 years, it was found that every year 4% of the subjects
developed a harmonic and functional stomatognathic system
and the prevalence of painful TMD was high considering that 6
months later, 49% of incident cases exhibited TMD.? The most
common TMD symptoms are articular crepitus, asymmetric

treatment is not provided. Hence, the importance of avoiding
chronic pain, treating it in time with an effective therapy.® In
that sense, the treatment of TMD is complex and requires a
complete pharmacological scheme that includes anxiolytics,
analgesics, muscle relaxants, and in some cases, even anti-
depressants.” However, these treatments frequently have
considerable adverse effects, making non-pharmacological
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and complementary approaches potentially advisable options
for pain treatment.'?

In daily clinical practice, the patients with TMD mainly
request that the therapy helps to restore their masticatory
capacity, as well as being able to chew without pain. Today,
several potential intervention strategies have been tried as
therapy for TDM,'" however, an ideal strategy should be able
to change harmful dynamics linked to prolonged disorders.
Ozone gas was discovered in the 19" century. After years of
research, this gas has been applied to the medical field, being
an innovative treatment, which is known as ozone therapy
(OT). The medical community has recently pointed out that
OT could be helpful in the treatment of infectious diseases
such as dental caries, to control blood cholesterol, to improve
lumbar discectomy,'? to augment immune and anti-oxidative
responses, also in the complementary treatment of the hypoxic
and ischemic syndromes. '

The practitioners must be choosing the best evidence-based
medicine therapy and cost-effective for providing long-term
pain relief for TDM. Therefore, we performed a comprehensive
systematic review of clinical trials and observational studies
to address the efficacy of OT in comparison with conventional
treatment for pain relief (assessed using Visual Analog Scale
(VAS)) and limited mouth opening (measured in mm) in
patients with TDM.

DatA AND METHODS

Protocol registry

We conducted this systematic review according to the pro-
tocol registered in PROSPERO with the identification No.
CRD42021242705 (Registration date: May 14, 2021).

Study design

The design of the studies included in the systematic review was
randomized controlled trials, non-randomized clinical trials,
cohorts and case-control studies. On the contrary, the studies
excluded were case reports, case series, letters, comments,
short communications, pilot studies, animal studies, in vitro
studies, and literature reviews.

Eligibility criteria and participant characteristics of studies
The eligibility criteria were defined considering the PICO
(Population, Intervention, Comparison, and Outcome)
(Table 1).

Search strategy and databases used

The algorithms used for the search strategy and the electronic
databases used are shown in Table 1. The search for grey
literature was carried out on Scholar Google. The manual
search was achieved through bibliographical references of the
included studies in the review.

Study selection

The eligibility of the studies that could be included in the
review was determined by reading the title and summary of
each record identified at the search. Then the full-text of the
selected articles that met the eligibility criteria were retrieved
and reviewed in-depth. If reviewing the full-text, the studies

that did not fully meet the eligibility criteria were excluded.

Data collection process and data items

A standardized Microsoft Excel worksheet was prepared for
the registration of the relevant data of all included studies
in the systematic review such as participant demographics
and baseline characteristics; methodology; numbers of ses-
sions and frequency; time intervals in which the effect of the
intervention was measured; pain level score (the mean and
standard deviation of Visual Analog Scale); maximal mouth
opening (MMO); and Clinical Dysfunction Index at baseline
and follow-ups. Two reviewers (MEMGC and EDTR) were
responsible for data extraction, one reviewer extracted data,
and the other revised the extracted data. The disagreements
were discussed with all reviewers until reaching a consensus.
The study researchers were contacted via email for missing
data or additional details.

Risk of bias in individual studies and quality assessment

For assessment of the risk of bias of the included studies in the
review, the recommendations from the Cochrane Handbook for
Systematic Reviews of Interventions Chapter 814 and Risk of
Bias 2 (RoB 2) tool were used for the assessment of the risk of
bias.!® Besides, we evaluated the quality of each study using
the Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) criteria.

Meta-analyses

The information collected from the selected studies was
carefully analyzed to determine whether the studies can be
grouped for each outcome (pain and MMO) and subgroups
were performed using similar types of OT (transdermal
and arthrocentesis) at the same time intervals of follow-up.
Standardized mean difference was calculated for each study
selected and then the data were combined using a random-
effects meta-analysis. Besides, 95% confidence intervals and
two-sided values were calculated. The heterogeneity among
the studies, in terms of measures of effect, was evaluated using
the /7 statistic. An [? value greater than 50% was considered
substantial heterogeneity.

ResuLTs

After searching, it was found a total of 95 records. After
removing duplicates, 74 records remained and these were
revised by title and abstract. Then, 10 full-text articles were
retrieved, 2 of which were excluded with reasons. Eight
articles!' reported the use of OT for the treatment of TMD
and the data extracted from these studies are listed in Ad-
ditional Table 1. No gray literature matched the eligibility
criteria. The study selection process is detailed in the Preferred
Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) flow diagram (Figure 1). In the overall bias of the
included studies, 25% exhibited some concerns and 75% had
high risk; the main problems in the randomized controlled
trials were reporting and selection bias. The risk of bias for
individual studies is shown in Figure 2. Also, the certainty of
the evidence was low due to risk of bias, inconsistency and
imprecision as shown in Table 2.
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Table 1: Eligibility criteria according to PICO strategy and keywords used for the search

Item

Information

Population

Intervention

Comparator
Outcomes

Electronic database

Focused question

Database: number of registries
PubMed: n=7

ClinicalTrials: n=0

Web of Science: n=4

Scopus: n=13

Scholar Google: n=71

The population of included studies must be patients with temporomandibular joint disorders (TMD) without other
concomitant pathology that preferably were diagnosed using the diagnostic algorithms of Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD): recommendations from the International RDC/TMD Consortium
Network workshop were included. In contrast, the patients with orthodontics treatment, patients with previous
surgical treatment for TMD, patients with facial trauma history, coronoid hyperplasia, autoimmune diseases, and
headache attributed to TMD, oral movement disorders, neoplasms, congenital/developmental disorders of the
temporomandibular joint, osteonecrosis, synovial chondromatosis, or degenerative joint diseases, were excluded.

The included studies preferably should use ozone therapy as an intervention for TMD treatment (transdermal ozone
therapy (OT), injection of ozonized water).

The included studies must use occlusal splint, pharmacotherapy, arthrocentesis or placebo as the control group.

The included studies must evaluate at least one of the following outcomes: 1) pain relief of TMD defined as a

change in pain level score attributable to the intervention (before described) from a baseline to the available follow-
ups assessed by the Visual Analog Scale (VAS), 2) the maximal mouth opening (MMO) defined as a change in the
measurement of the maximal distance between the cutting edge of the maxillary and mandibular central incisors, 3)
the clinical dysfunction index (CDI): the evaluation of Fricton’s Craniomandibular Index (CMI), or Helkimo’s Clinical
Dysfunction Index (HCDI) or Fonseca Anamnestic Index (FAI).

Medline/PubMed, Clinical Trails.gov, Web of Science, Scopus, and Scholar Google

Is the ozone an effective therapy for symptoms relief in patients with temporomandibular disorders?

Algorithms and keywords used

(“temporomandibular joint disorders” OR “temporomandibular disorders” OR “temporomandibular joint dysfunction
syndrome”) AND (“ozone” OR “ozonetherapy” OR “ozone therapy”)

Completed Studies | Studies With Results | Interventional Studies | Temporomandibular joint dysfunction syndrome |
ozone OR “ozonetherapy” OR “ozone therapy”

# 2 TS= (“ozone” OR “ozonetherapy” OR “ozone therapy”)

# 1 TS= (“temporomandibular joint disorders” OR “temporomandibular disorders” OR “temporomandibular joint
dysfunction syndrome”)

(Article) Index=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH

TITLE-ABS-KEY ((“temporomandibular joint disorders” OR “temporomandibular disorders” OR “temporomandibular
joint dysfunction syndrome”) AND (“ozone” OR “ozonetherapy” OR “ozone therapy”))

(“temporomandibular joint disorders” OR “temporomandibular disorders” OR “temporomandibular joint dysfunction
syndrome”) AND (“ozone” OR “ozonetherapy” OR “ozone therapy”) AND (“placebo” OR “occlusal splints” OR
“sham”)

Note: PICO: Population, Intervention, Comparison, and Outcome.

( Identification of new studies via databases and registers J

0Ozone treatments
Four studies evaluated the efficacy of high-frequency, bio-

oxidative transdermal OT in patients with TMD. The sessions
lasted 10 minutes once, 6 times per 2 weeks. Dogan et al.'®
and Yamaner et al.'” applied ozone at 30% of concentration.
Differently, Celakil et al.'®!" performed two studies using an
ozone concentration of 60%. On the other hand, three studies
evaluated the efficacy of the ozone application in arthrocentesis
of the TMJ with intraarticular disorder. The patients received
2 mL of ozonized water with 70 ug/mL.?*?? Finally, Daif*
injected 2 mL of ozone gas concentration at 10 pug/mL into

Records removed before

the articular fossa of the TMJ. The injections were repeated
twice per week for 3 weeks.
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Figure 1: Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) flow diagram of the selection process of the included
studies in the systematic review.

Pain outcomes

Concerning transdermal OT, Dogan et al.!® evaluated pain
perception changes by VAS in patients with painful TMD.
The control group with pharmacological therapy receives
ketoprofen and thiocolchicoside twice a day for 7 days. Their
team reported improvement of pain in favor of OT after 2
weeks of treatment. Also, Celakil et al.'® evaluated subjective
pain levels with VAS diagnosis of myofascial pain dysfunction
syndrome. The control group received sham OT, in the same
number of sessions with de ozone device switched on but not
programmed. The research team reported improvement in
pain after 2 weeks of OT treatment. Two years later, Celakil
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RTC Unique ID  Study ID Experimental Comparator Outcome
O1 Daif oT PT CDI
02 Hammuda AOW ASS VAS
03 Dogan oT Sham VAS
04 Celakil (a) oT PL VAS
05 Shabaan and Sabry AOW ARL VAS
06 Elsholkamy AOW ASS VAS
o7 Celakil (b) oT os VAS
08 Yamaner oT Sham VAS

Figure 2: Risk of bias of the included studies in the systematic review.
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Note: AOW: Arthrocentesis with ozonized water; ARL: arthrocentesis with Ringer lactate; ASS: arthrocentesis with saline solution; CDI: Clinical dysfunction index; OT:

ozone therapy; PL: placebo; PT: pharmacological therapy; VAS: Visual Analog Scale.

Table 2: Quality assessment of the included studies

Certainty assessment No of patients  Effect
No. of  Study Risk of Inconsistency Indirectness Imprecision Other OT Control Relative  Absolute
studies  design bias considerations 95% 95%
CI) CI) Certainty Importance
Pain - Transdermal OT (follow up: range 1 wk to 4 wk; assessed with: VAS; Scale from: 0 to 100)
4 Randomized Very Not serious Not serious Serious None 88 85 - SMD ®OOO  Critical
trials serious 0.18 Very low
lower
(0.88
lower
t0 0.52
higher)
Pain - Arthrocentesis OT (follow up: mean 1 mon; assessed with: VAS; Scale from: 0 to 100)
3 Randomized Very Not serious Not serious Serious None 60 60 - SMD ®OOO  Critical
trials serious 1.47 Very low
lower
(1.97
lower
t0 0.97
lower)
Maximal Mouth Opening - Transdermal OT (follow up: range 1 wk to 4 wk; Scale from: 40 to 60)
4 Randomized Very Not serious Not serious  Serious None 88 83 - SMD &O000O Critical
trials serious 0.22 Very low
higher
(0.11
lower
t0 0.55
higher)
Maximal Mouth Opening - Arthrocentesis (follow up: median 1 yr; Scale from: 40 to 60)
3 Randomized Very Not serious Not serious Serious None 60 60 - SMD ®OOO  Critical
trials serious 1.16 Very low
higher
0.77
higher
to 1.55
higher)

Note: ClI: Confidence interval; SMD: standardized mean difference; OT: ozone therapy.

et al.”” evaluated OT versus occlusal splint (OS) worn every
night for 4 weeks. The team reported improvement of pain in
both groups. Finally, Yamaner et al.'” assessed OT versus sham
OT. The team reported improvement of pain in the intervention
group after one month of treatment.

On the other hand, there was evidence of the OT used in
temporomandibular joint arthrocentesis. Hammuda et al.?
and Elsholkamy* assessed pain with VAS in the TMJ with
intraarticular disorder. The control group receives arthro-

centesis with 2 mL of saline solution. Both studies reported
improvement of pain with OT after 1 year. Also, Shabaan
and Sabry?! assessed VAS in TDM patients with anterior disc
displacement without reduction. The control group receives
arthrocentesis with 2 mL of Ringer lactate. Also, 875 mg of
amoxicillin and 125 mg of clavulanic acid twice a day for 5
days and diclofenac potassium 50 mg three times daily were
administered in both groups. The team reported improvement
of pain using OT after one year.
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Maximal mouth opening

Related to transdermal OT, Dogan et al.!® reported no signifi-
cant differences between therapies. On the other hand, Celakil
et al.!® reported an improvement in MMO after 2 weeks of OT
treatment in comparison to sham OT. However, 2 years later,
Celakil et al.'” reported no significant differences between
OT and occlusal splint. Finally, Yamaner et al.'” reported no
significant differences between treatments. On the other hand,
concerning arthrocentesis with ozone, another three studies?*-
reported an improvement in MMO in TMD treated with OT.

Clinical dysfunction outcomes

Only one study assessing clinical dysfunction index met
inclusion criteria, Daif?* evaluated the index of Helkimo in
patients with bilateral internal derangement of the TMJ and
disc displacement with reduction. The intervention group
treated with OT was injected by 2 mL of ozone gas at 10 pg/mL
of concentration into the articular fossa of the TMJ; the control
group treated with pharmacological therapy received ibuprofen
and chlorzoxazone three times per day for 2 weeks. The team
reported improvement of clinical disfunction index in favor
of OT after 2 weeks of treatment.

Meta-analyses
The results of the meta-analyses are shown in Figure 3.

A
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Transdermal OT
Dégan 3 22 33 5 15 30 176%  -1.04[157,-051] ——
‘Yamaner 547 187 15 579 248 15 161%  -0.14[-0.86,0.57] ——
Celakil (b) 28 235 20 285 235 20 169%  -0.02[0.64,0.60] —
Celakil (a) 345 228 20 22 224 20 168% 0.54 [-0.09, 1.17] —E—
Subtotal (95% CI) 88 85 67.6%  -0.18[-0.88,0.52] -
Heterogeneity: Tau? = 0.41; Chi* = 15.21, df = 3 (P = 0.002); = 80%
Test for overalleffect: Z = 0.50 (P = 0.61)
1.1.2 Arthrocentesis
Elsholkam 51 637 20 161 697 20 161%  -161[2.34,-0.89] A
Hammuda 06 073 20 16 073 20 163%  -134[2.04,-065] —t
Shabaan 0 0 20 5105 20 Not estimable
Subtotal (95% CI) 60 60 324%  -1.47[1.97,-097] -
Heterogeneity: Tau* = 0.00; Chi* = 0.28, df = 1 (P = 0.59); I = 0%
Test for overall effect: Z = 5.77 (P < 0.00001)
Total (95% CI) 148 145 1000%  -0.60[-1.27,007] i
Heterogeneity: Tau? = 0.59; Chi” = 32.08, df = 5 (P < 0.00001); I = 84% g5 % H Y
Test for overall effect: Z = 1.75 (P = 0.08) Favours [experimental] Favours [control]
Test for subaroup differences: Chi* = 8.72. df = 1 (P = 0.003). I = 88.5%
B Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2 Transdermal OT
Yamaner 0 0 15 0 o0 13 Not estimable
Celakil (a) 4485 662 20 4365 855 20 16.8% 0.15-047,0.77) S
Celakil (b) 4095 763 20 393 688 20 16.8% 0.22-0.40,0.84] -1
Dégan 487 75 33 469 57 30 194% 0.27[:0.23, 0.76] T
Subtotal (95% C1) 88 83 529%  0.22[-0.11,055] >
Heterogeneity: Tau* = 0.00; Chi* = 0.08, df = 2 (P = 0.96); I = 0%
Test for overall effect: Z = 1.32 (P = 0.19)
1.22 Arthrocentesis
Elsholkam 4151 365 20 377 362 20 159% 1.03[0.36, 1.69] ———
Shabaan 4096 092 20 37.95 326 20 156% 1.23[0.55, 1.91] —_—
414 356 20 376 232 20 156% 1.24 (056, 1.92] ——
Subtotal (95% Cl) 60 60 47.1% 116 [0.77,1.55] -
Heterogeneity: Tau? = 0.00; Chi* = 0.25, df = 2 (P = 0.88); I = 0%
Test for overall effect: Z = 5.84 (P < 0.00001)
Total (95% CI) 148 143 100.0% 0.6 [0.25, 1.08] -
Heterogeneity: Tau? = 0.17; Chi* = 13.40, df = 5 (P = 0.02); = 63% Py

Test for overall effect: Z = 3.12 (P = 0.002)
Test for subaroup differences: Chi* = 13.07, df = 1 (P = 0.0003). I = 92.4%

Figure 3: Meta-analyses of the efficacy of OT for pain (assessed by visual
analog scale; A) and maximal mouth opening (B).Meta-analyses of the
efficacy of OT for pain (assessed by visual analog scale; A) and maximal
mouth opening (B).

Note: OT: Ozone therapy.

DiscussioN

The purpose of this review is to determine the efficacy of OT
for the treatment of TMD. We included 8 studies with 234
participants suffering limited function and pain related to
TMD. The plausible applicability of OT in the clinical practice
of dentistry has been postulated due to the anti-hypoxic, anti-
microbial, anti-inflammatory, and analgesic properties of the

ozone.?* This molecule has been tested to treat early carious le-
sions, tooth sensitivity, fissure lesions, dental plaque, periodon-
tal pockets, ulcerations, herpetic lesions, and peri-implantitis.
Additionally, ozone can be used as a cleaner of removable
dentures and decontamination of dental instruments.?

OT can reduce pain because ozone increases the synthesis of
superoxide dismutase, malondialdehyde, catalase, and the local
release of catecholamines.?® Besides, interleukin-6 and tumor
necrosis factor-a levels in the synovial liquid of the TMJ are
reduced.”” This represents an increase in the threshold and a
reduction in the responsiveness at the peripheral sensory nerve
fibers.?® This mechanism explains the results of the included
studies that OT can diminish pain in TMD. Unfortunately, these
clinical studies exhibited great heterogeneity, high risk of bias
and low quality. Besides, two trials of transdermal OT'"'® had
only a placebo as a control group. This approach of comparing
the effect of an intervention with placebo (untreated control
group) leads to overestimations of the treatment effects, so
the control group should be treated with a standard treatment
rather than nothing.?® This could explain the heterogeneity of
the effect of the intervention found across the studies included
in the meta-analysis. On the other hand, two studies had the
best available therapy (occlusal splint' or pharmacological
therapy?®) as a control group, which could provide information
about potential side effects.*’ Unfortunately, the follow-up in
the included studies was heterogeneous and short (1 week'¢
or 1 month), and none of the studies aimed to report side
effects. Similar issues were found in the studies related to
arthrocentesis with ozonized water.

On the other hand, OT can improve angiogenesis and wound
healing, which is exemplified by the fact that ozone acceler-
ates cell cycle and increases the release of interferons and
interleukins.*? In addition, ozone can induce the synthesis of
transforming growth factor B that is a regulator for inflam-
matory responses and the entire wound healing.** Therefore,
the improvement in wound healing outcomes may be related
to the recovery of function in TMD. However, the evidence
points out that OT fails to improve MMO, due to the included
studies showing heterogeneous results between them. Besides,
only one study evaluated the clinical index but showed high
risk of bias and low quality.

Nowadays, the dose, concentration, times, frequency, and
recommendations for OT are still without consolidation.
Therefore, more high-quality research with a low risk of bias
to consolidate the knowledge concerning OT in dentistry is
required.

OT can diminish pain and improve the MMO in TMD, par-
ticularly when OT is used in arthrocentesis. However, there is
no conclusive evidence that OT acts as a superior treatment
for TMD compared with occlusal splint and pharmacological
therapy. The studies reviewed a broad range of comparators,
application methods, ozone concentration, treatment sessions,
and follow-up. Conclusions cannot be drawn due to the het-
erogeneity in the methodology applied, the small number of
current investigations, and the few research teams in the field.
Therefore, there is the need for more research with double-
blind clinical trials that should be performed to consolidate
the knowledge in the area before considering the use of OT
in the treatment of TMD in clinical practice.
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Additional Table 1: Characteristics and results of the included studies in the systematic review

Design

Population

Outcome

Gl'OllpS measures

Results

Daif”

Hammuda
etal.”

Dogan et
al.lé

Celakil et
al. 18

Randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

Patients with bilateral
internal derangement
of the TMJs and disc
displacement with
reduction (n=60)

Patients with
temporomandibular
joint internal
derangement, disc
displacement without
reduction (n=30)

Patients with painful
temporomandibular
joint disorder (n=63)

Female patients with
myofascial pain
dysfunction syndrome
(n=40)

G1: OT
(n=30)
G2: PT
(n=30)

CDI, clinical
outcome

GI: AOW MMO, VAS
(n=15)

G2: ASS

(n=15)

G1: OT
(n=33)
G2: PT
(n=30)

MMO, VAS

G1: 0T
(n=20)
G2:
Sham OT
(n=20)

Maximum
unassisted
opening
(MUO),
left lateral
extrusion
(LLE),
right lateral
extrusion
(RLE),
protrusion,
VAS

TO= Before
the first
treatment,
T1=1 mon
after the last
application
session,
T2=3 mon
after the last
application
session

CDI (n):

Before

G1: CDI 0=0; CDI I=2, CDI 1I=10, CDI I1I=18

G2: CDI 0=0, CDI I=1, CDI II=14, CDI III=15

2 wk after

G1: CDI 0=11, Di I=5, CDI II=12, CDI I1I=2

G2: CDI 0=0, CDI I=7, CDI 1I=13, CDI I1I=10

Clinical outcome (percentage):

Symptoms free

G1: 87%

G2:33%

Unchanged

G1: 13%

G2: 67%

MMO (mean£SD):

G1: T0=28.733+3.918, T1=39.06+4.301, T2=35.267+5.035,
T3=36.733+4.920, T4=37.7334£3.955, T5=41.133+3.543,
T6=41.400+3.562, T7=41.400+3.562

G2: T0=28.267+4.131, T1=40.667+2.637, T2=36.533+3.021,
T3=37.400+3.180, T4=38.533+2.722, T5=38.733+2.712,
T6=38.800+2.597, T7=37.600+2.324

VAS (mean+SD):

G1: T0=5.933+1.223, T1=0.933+0.704, T2=2.133+0.640,
T3=1.067+0.594, T4=0.400+0.507, T5=0.000+0.000,
T6=0.467+0.640, T7=0.600+0.737

G2: T0=6.333+0.900, T1=1.600+0.632, T2=2.267+0.799,
T3=0.600+0.910, T4=0.067+0.258, T5=0.333+0.488,
T6=0.400+0.632, T7=1.600+0.737

MMO (mean£SD):
Pretreatment: P=0.907
G1:46.5+8.2, G2:46.3£6.0
Posttreatment: P=0.289
Gl:48.7+7.5, G2: 46.9+5.7
VAS (mean£SD):
Pretreatment: P=0.199
Gl:6.3£2.1, G2: 6.9£1.4
Posttreatment: P=0.000
Gl:3.0£2.2, G2: 5.0£1.5

MUO (mean+SD (median)):

G1: T0=42.65+8.39 (44), T1=45.00+7.17 (45), T2=44.85+6.62 (45);
P=0.005

G2: T0=44.20+7.38 (45), T1=45.70+7.47 (46), T2=43.65+8.55 (45);
P=0.111

Between groups

TO: P=0.539, T1: P=0.764, T2: P=0.623

LLE (mean+SD (median)):

G1: T0=7.30+2.47 (7), T1=9.20£2.57 (9.5), T2=9.15+2.23 (9); P=
0.001

G2: T0=6.60+3.02 (6), T1=7.55£2.96 (8), T2=7.70+3.06 (7);
P=0.125

Between groups

TO: P=0.427, T1: P=0.427, T2: P=0.095

RLE (mean%SD (median)):

G1: T0=6.95+2.56 (6), T1=8.85+2.08 (9), T2 8.90+1.77 (9); P=0.001
G2: T0=6.10+2.47 (5.5), T1=7.65+2.52 (8), T2=6.85+2.41 (7);
P=0.008

Between groups

TO: P=0.366, T1: P=0.118, T2: P=0.003

Protrusion (mean+SD (median)):

G1: T0=6.95+2.16 (7), T1=7.454¢2.31 (7), T2=7.75£1.80 (8.5);
P=0.264

G2: T0=6.45+2.28 (7), T1=8.10+2.34 (9), T2= 7.25+2.02 (8); P=
0.001

Between groups

TO: P=0.622, T2: P=0.330, T3: P=0.240

VAS (meanSD (median)):

G1: T0=6.75£1.45 (7), T1=4.20£2.09 (5), T2=3.454+2.28 (3);
P=0.001

G2: T0=6.95+1.82 (7), T1=2.80+2.35 (2), T2=2.204+2.24 (1);
P=0.001

Between groups

TO: P=0.726, T1: P=0.057, T2: P=0.040




Additional Table 1: Continued

Design

Population

Groups

Outcome
measures

Results

Randomized

Shabaan and
2 clinical trial

Sabry

Elsholkamy”  Randomized

Clinical trial

TDM patients

with anterior disc
displacement without
reduction (n=40)

Patients with limited
function and pain related
to the TMJ (n=30)

Gl: AOW
(n=20)
G2: ARL
(n=20)

Gl: AOW
(n=15)
G2: ASS
(n=15)

MMO, VAS,
IL-6

VAS, MMO

MMO (mean£SD):
Pre-operative: P=0.700
G1:18.18+1.63, G2: 17.98+1.70
1 wk: P=0.961

GI: 23.23£1.71, G2: 23.26+2.13
1 mon: P=0.993

G1:36.66+1.13, G2: 36.65+2.30
3 mon: P <0.001
G1:40.74+0.75, G2: 39.65+0.88
6 mon: P <0.001
G1:41.02+0.80, G2: 39.73+£0.93
12 mon: P < 0.001
G1:40.96+0.92, G2: 37.95+3.26
P(group): G1: P <0.001, G2: P <0.001
VAS (mean£SD):

Pre-operative: P=0.700
G1:9.65+1.63, G2: 17.98+1.70

1 wk: P<0.001

Gl1: 1.10+1.07, G2: 8.30+1.03

1 mon: P <0.001

GI: 0.15+0.37, G2: 5.80+1.82

3 mon: P <0.001

G1:0.00+0.00, G2: 1.30+1.34

6 mon: P<0.019

G1:0.00+0.00, G2: 0.50+1.05

12 mon: P <0.038
G1:0.00+0.00, G2: 1.56+3.19
P( group): G1: P<0.001, G2: P<0.001
IL-6 (mean+SD):

Pre-operative: P=1.000

GI: 10.18+2.25, G2: 10.18+2.25
Immediate post-operative: P < 0.001
G1: 1.29+0.61, G2: 3.39+1.29

6 mon: P <0.001

G1: 1.63+0.57, G2: 4.69+1.54
P(group): G1: P<0.001, G2: P<0.001
MMO (mean£SD):
Pre-operative — 1 wk: P=0.683
G1:28.4+8.6, G2: 30.3£10.3
Pre-operative — 1 mon: P=0.705
G1:103.1+18.5, G2: 105.7+23.3
Pre-operative — 3 mon: P=0.610
G1:125.7+19.9, G2: 122.4+20.8
Pre-operative — 6 mon: P=0.488
G1:127.2+19.3, G2: 122.8+20.5
Pre-operative — 12 mon: P=0.103
G1:126.8+19.1, G2: 113.4+30.3
VAS (mean=SD):

Pre-operative — 1 wk: P <0.001
G1:-88.8+10.81, G2: —13.7+4.2
Pre-operative — 1 mon: P < 0.001
G1:-98.4+3.8, G2: -39.8+11.8
Pre-operative — 3 mon: P < 0.001
GI: —100.0+0.0, G2: —86.5+13.9
Pre-operative — 6 mon: P=0.019
G1:-100.0+0.0, G2: —94.9+10.7
Pre-operative — 12 mon: P=0.038
G1:-100.0+0.0, G2: —83.7+33.6
IL-6 (mean+SD):

Pre-operative — immediate post-operative: P < 0.001
G1:-87.0+6.3, G2: —64.9+15.4
Pre-operative — 6 mon: P < 0.001
G1: -83.4+6.6, G2: —52.7+14.9

VAS (mean+SD):

G1: Pre-operative: 6.133+1.069, immediate post-operative:
0.943+0.714 (P < 0.001), 2 d postoperatively: 2.853+0.640 (P <
0.001), 1 mon postoperatively: 0.000+0.000 (P < 0.001), 6 mon
postoperatively: 0.256+0.640 (P < 0.001), 1 yr postoperatively:
0.51840.637 (P < 0.001).

G2: Pre-operative: 7.213+0.859, immediate post-operative:
1.712+0.613 (P < 0.001), 2 d postoperatively: 2.561+0.659 (P <
0.001), 1 mon postoperatively: 0.335+0.338 (P < 0.001), 6 mon
postoperatively: 0.456+0.638 (P < 0.001), 1 yr postoperatively:
1.6184+0.697 (P < 0.001)

MMO (mean£SD):

G1: Pre-operative 28.713+3.189, immediate post-operative:
38.911+4.123 (P < 0.001), 2 d postoperatively: 34.247+5.023 (P <
0.001), 1 mon postoperatively: 40.933+3.345 (P < 0.001), 6 mon
postoperatively: 41.512+3.652 (P < 0.001), 1 yr postoperatively:
41.51243.652 (P <0.001)

G2: Pre-operative: 29.134+4.243, immediate post-operative:
40.689+2.537 (P <0.001), 2 d postoperatively: 36.233+3.120 (P <
0.001), 1 mon postoperatively: 38.8344+2.217 (P < 0.001), 6 mon
postoperatively: 38.917+2.357 (P < 0.001), 1 yr postoperatively:
37.700+3.627 (P < 0.001)




Additional Table 1: Continued

Outcome
Design Population Groups measures Results
Celakil ~ Randomized Patients with G1: OT APP, UOP, APP (mean+SD (median)):
etal.”  clinical trial temporomandibular  (n=20) MUO, G1: P=0.039
disorder pain G2: OS MAO, Before: 3.7+0.65 (4), After 3.1+1.07 (3)
(n=40) (n=20) LLE,RLE, G2:P=0.010
PRO, PPT,  Before: 3.5+0.60 (4), After 2.9+0.78 (3)
VAS Intergroups

G1: P=0.318, G2: P=0.503

UOP (mean+SD (median)):

G1: P=0.001

Before: 37.45+8.54 (39.5), After: 40.95+7.63 (41.5), Before-After: 11.06+13.00
(10.7).

G2: P=0.001

Before: 33.40+7.21 (33.5), After: 39.30+6.88 (41.5), Before-After: 19.50+14.32
(17.1)

Between groups

Before: P=0.149, After: P=0.495, Before-After: P=0.038

MUO (mean+SD (median)):

G1: P=0.003

Before: 42.65+8.39 (44), After: 45.00+7.17 (45), Before-After: 6.72+8.54 (5.3).
G2: P=0.001

Before: 41.50+6.88 (43.5), After: 43.40+6.06 (45.5), Before-After: 5.13+5.07
(2.6)

Between groups

Before: P=0.547, After: P=0.450, Before-After: P=0.678

MAO (mean+SD (median)):

G1: P=0.003

Before: 45.00+8.53 (47), After: 47.40+6.72 (48), Before-After: 6.81+10.61 (4.7)
G2: P=0.002

Before: 43.20+6.57 (44.5), After: 44.45+£5.91 (45.5), Before-After: 3.27+4.02
(2.2)

Between groups

Before: P=0.678, After: P=0.383, Before-After: P=0.174

LLE (mean+SD (median)):

G1: P=0.001

Before: 7.30+2.47 (7), After: 9.20+2.57 (9.5), Before-After: 30.47+26.42 (23.6).
G2: P=0.179

Before: 8.05+2.56 (8), After: 8.45+1.90 (8), Before-After: 15.57+47.57 (0).
Between groups

Before: P=0.265, After: P=0.301, Before-After: P=0.007

RLE (mean+SD (median)):

G1: P=0.002

Before: 6.95+2.56 (6), After: 8.85+2.08 (9), Before-After: 39.51+48.15 (26.8).
G2: P=0.180

Before: 8.15+2.41 (8.5), After: 8.65+1.63 (9), Before-After: 12.77+31.67 (0).
Between groups

Before: P=0.136, After: P=0.737, Before-After: P=0.033

PRO (mean£SD (median)):

G1: P=0.383

Before: 6.95+2.16 (7), After: 7.45+2.31 (7), Before-After: 14.52+41.46 (5.6).
G2: P=0.577

Before: 6.80+1.54 (6.5), After: 6.85+1.5 (7), Before-After: 1.25+7.78 (0).
Between groups

Before: P=0.802, After: P=0.335, Before-After: P=0.495

PPT (mean+SD (median)):

G1: P=0.014

Before 23.50+6.10 (22), After 26.96+9.05 (23.5), Before-After: 14.84+24.99
©.7)

G2: P=0.001

Before: 23.50+6.10 (22) 24.26+6.09 (23.8), After: 31.81+5.13 (31.1), Before-
After 34.29+19.42 (31.9)

Between groups

Before: P=0.693, After: P=0.046, Before-After: P=0.005

Masseter (mean+SD (median)):

G1: P=0.001

Before: 16.05+4.84 (15.3), After: 20.78+7.31 (17.8), Before-After: 30.89+32.04
(26.5)

G2: P=0.001

Before 16.86+3.89 (15.7), After: 25.29+4.52 (24.3), Before-After: 53.13+27.13
(45.1)

Between groups

Before: P=0.005, After: P=0.369, Before-After: P=0.024

Lateral pole (mean+SD (median)):

G1: P=0.001

Before 16.05+4.84 (15.3) 17.85+4.60 (17.5), After 23.15+9.25 (21), Before-
After 27.07+28.23 (31.5)

G2: P=0.001

Before: 18.60+4.57 (17), After: 24.55+4.49 (24), Before-After: 35.46+£25.57
(31.4)

Between groups

Before: P=0.659, After: P=0.547, Before-After: P=0.529

VAS (mean+SD (median)):

G1: P=0.001

Before: 6.95+1.82 (7), After: 2.80+2.35 (2), Before-After: —57.43+37.20 (—61.3)
G2: P=0.001

Before 6.65+1.81 (6.5), After: 2.85+1.39 (3), Before-After: —52.40+27.95 (—56.3)
Between groups

Before: P=0.659, After: P=0.529, Before-After: P=0.495



Additional Table 1: Continued

Outcome
Design Population Groups measures  Results
Yamaner et Randomized Patients with disc G1:LAT CMM,PP, CMM opening pattern (n(%)):
al.” clinical trial displacement with (n=18) PPT, UOP,  G1: before: S: 8(53.3), ULD: 2(13.3), CD: 5 (33.3); 1 mon later: S: 9(60), ULD:
reduction (n=61) G2: OT MUO, 1(67), CD: 5 (33.3); 3 mon later: S: 9(60), ULD: 1(67), CD: 5 (33.3); 6 mon later:
CMM opening pattern: (n=15) MAO, VAS  S:9(60), ULD: 1(67), CD: 5 (33.3)
n(%) G3: Sham G2: before: S: 7(38.9), ULD: 4(22.2), CD: 7(38.9); 1 mon later: S: 12(66.7), ULD:
LAT 2(11.1), CD: 4(22.2); 3 mon later: S: 12(66.7), ULD: 3(16.7), CD: 3(16.7); 6 mon
(n=13) later: S: 12(66.7), ULD: 2(11.1), CD: 4(22.2)
G4: G3: before: S: 11(68.8), ULD: 0(0), CD: 5 (31.3); 1 mon later: S: 10(62.5), ULD:
Sham OT 1(6.3), CD: 5 (31.3); 3 mon later: not evaluated, 6 mon later: not evaluated.
(n=15) G4: before: S: 7(53.8), ULD: 2(15.4), CD: 4 (30.4); 1 mon later: S: 8(61.5), ULD:

1(7.7), CD: 4 (30.8); 3 mon later: not evaluated, 6 mon later: not evaluated
CMM Joint sounds (open) (n(%)):

G1: before: none: 0(0), CL: 14(70), CR: 6(30); 1 mon later: before: none: 3(15),
CL: 11(55), CR: 6(30); 3 mon later: before: none: 3(15), CL: 11(55), CR: 6(30); 6
mon later: before: none: 4(20), CL: 10(50), CR: 6(30)

G2: before: none: 0(0), CL: 19(95), CR: 1(5); 1 mon later: before: none: 1(5), CL:
15(75), CR: 4(20); 3 mon later: before: none: 1(5), CL: 15(75), CR: 4(20); 6 mon
later: before: none: 0(0), CL: 15(75), CR: 5(25)

G3: before: none: 0(0), CL: 16(80), CR: 4(20); 1 mon later: before: none: 3(15),
CL: 14(70), CR: 3(15); 3 mon later: not evaluated, 6 mon later: not evaluated

G4: before: none: 0(0), CL: 19(95), CR: 1(5); 1 mon later: before: none: 0(0), CL:
17(85), CR: 3(15); 3 mon later: not evaluated, 6 mon later: not evaluated

CMM Joint sounds (close) (n(%)):

G1: before: none: 3(15), CL: 11(55), CR: 6(30); 1 mon later: before: none: 4(20),
CL: 10(50), CR: 6(30); 3 mon later: before: none: 4(20), CL: 11(55), CR: 5(25); 6
mon later: before: none: 4(20), CL: 10(50), CR: 6(30)

G2: before: none: 3(15), CL: 13(65), CR: 4(20); 1 mon later: before: none: 2(10),
CL: 9(45), CR: 9(45); 3 mon later: before: none: 3(15), CL: 10(50), CR: 7(35); 6
mon later: before: none: 2(10), CL: 12(60), CR: 6(30)

G3: before: none: 3(15), CL: 12(60), CR: 5(25); 1 mon later: before: none: 6(30),
CL: 9(45), CR: 5(25); 3 mon later: not evaluated, 6 mon later: not evaluated

G4: before: none: 2(10), CL: 14(70), CR: 4(20); 1 mon later: before: none: 11(55),
CL: 5(25), CR: 3(15); 3 mon later: not evaluated, 6 mon later: not evaluated
CMM Joint sounds (excursion) (n(%)):

G1: before: none: 7(35), CL: 11(55), CR: 2(10); 1 mon later: before: none: 9(45),
CL: 9(45), CR: 2(10); 3 mon later: before: none: 8(40), CL: 11(55), CR: 1(5); 6
mon later: before: none: 8(40), CL: 11(55), CR: 1(5)

G2: before: none: 6(30), CL: 13(65), CR: 1(5); 1 mon later: before: none: 4(20),
CL: 13(65), CR: 3(15); 3 mon later: before: none: 5(25), CL: 13(65), CR: 2(10); 6
mon later: before: none: 6(30), CL: 11(55), CR: 3(15)

G3: before: none: 2(10), CL: 14(70), CR: 4(20); 1 mon later: before: none: 10(50)
(P <0.05), CL: 8(40) (P <0.05), CR: 2(10) (P < 0.05); 3 mon later: not evaluated,
6 mon later: not evaluated

G4: before: none: 5(25), CL: 11(55), CR: 4(20); 1 mon later: before: none: 5(25),
CL: 11(55), CR: 4(20); 3 mon later: not evaluated, 6 mon later: not evaluated
CMM Joint sounds (protrusion) (n(%)):

G1: before: none: 7(35), CL: 10(50), CR: 3(15); 1 mon later: before: none: 9(45),
CL: 9(45), CR: 2(10); 3 mon later: before: none: 8(40), CL: 10(50), CR: 2(10); 6
mon later: before: none: 8(40), CL: 10(50), CR: 2(10)

G2: before: none: 9(45), CL: 11(55), CR: 0(0); 1 mon later: before: none: 6(30),
CL: 11(55), CR: 5(15); 3 mon later: before: none: 6(30), CL: 11(55), CR: 3(15); 6
mon later: before: none: 8(40), CL: 10(50), CR: 2(10)

G3: before: none: 8(40), CL: 9(45), CR: 3(15); 1 mon later: before: none: 10(50),
CL: 6(30), CR: 4(20); 3 mon later: not evaluated, 6 mon later: not evaluated

G4: before: none: 4(20), CL: 11(55), CR: 5(25); 1 mon later: before: none: 5(25),
CL: 11(55), CR: 4(20); 3 mon later: not evaluated, 6 mon later: not evaluated

RC (n(%)):

G1: before: 18(90); 1 mon later: 16(80); 3 mon later: 16(80); 6 mon later: 16(80)
G2: before: 17(85); 1 mon later: 18(90); 3 mon later: 18(90); 6 mon later: 18(90)
G3: before: 16(80); 1 mon later: 14(70); 3 mon later: not evaluated; 6 mon later:
not evaluated.

G4: before: 18(90); 1 mon later: 16(80); 3 mon later: not evaluated; 6 mon later:
not evaluated.

PP (mean+SD):

TP:

G1: Before: 0.35+0.75, 1 mon later: 0.25+0.55, 3 mon later: 0.15+0.49 (P < 0.05),
A 6 mon later: 0.15+0.49 (P<0.05)

G2: Before: 0.70:+£0.86, 1 mon later: 0.45+0.60, 3 mon later: 0.30+0.57 (P < 0.05),
A 6 mon later: 0.30+0.47 (P < 0.05)

G3: Before: 0.65+0.67, 1 mon later: 0.45+.069, 3 mon later: not evaluated, 6 mon
later: not evaluated.

G4: Before: 0.35+0.67, 1 mon later: 0.35+0.75, 3 mon later: not evaluated, 6 mon
later: not evaluated.

™:

G1: Before: 0.60+0.82, 1 mon later: 0.45+0.69, 3 mon later: 0.25+0.55 (P < 0.05),
6 mon later: 0.20+0.41 (P < 0.05)

G2: Before: 0.80+0.89, 1 mon later: 0.65+0.75, 3 mon later: 0.60+075, 6 mon
later: 0.50+0.69

G3: Before: 1.05£1.00, 1 mon later: 0.95+0.69, 3 mon later: not evaluated, 6 mon
later: not evaluated.

G4: Before: 1.00£1.03, 1 mon later: 0.90+0.85, 3 mon later: not evaluated, 6 mon
later: not evaluated.

TA:

G1: Before: 1.25+1.02, 1 mon later: 1.00+0.65, 3 mon later: 0.90+0.64, 6 mon
later: 0.65+0.67 (P < 0.01)

G2: Before: 1.05+0.83, 1 mon: 0.80+0.70, 3 mon later: 0.90+0.79, 6 mon later:
0.70+0.57

G3: Before: 1.35+0.99, 1 mon later: 1.00+0.79, 3 mon later: not evaluated, 6 mon
later: not evaluated.

G4: Before: 1.05+0.76, 1 mon later: 0.75+0.91, 3 mon later: not evaluated, 6 mon
later: not evaluated.




Additional Table 1: Continued

Outcome
Design  Population Groups measures Results

MS:

G1: Before: 1.80+1.06, 1 mon later: 1.60+0.94, 3 mon later: 1.40+0.94, 6 mon later: 0.80+0.89 (P < 0.01)

G2: Before: 1.35+0.99, 1 mon later: 1.05+1.10, 3 mon later: 0.85+1.04 (P < 0.05), 6 mon later: 0.80+0.89 (P < 0.05)
G3: Before: 1.30+0.98, 1 mon later: 1.15+0.93, 3 mon later: not evaluated, 6 mon later: not evaluated.

G4: Before: 1.15+0.88, 1 mon later: 1.00+0.86, 3 mon later: not evaluated, 6 mon later: not evaluated.

MM:

G1: Before: 1.80+1.06, 1 mon later: 1.60+0.94, 3 mon later: 1.40+0.94, 6 mon later: 0.80+0.89 (P < 0.01)

G2: Before: 1.35+0.99, 1 mon later: 1.05+1.10, 3 mon later: 0.85+1.04 (P < 0.05), 6 mon later: 0 0.80+0.89 (P < 0.05)
G3: Before: 1.30+0.98, 1 mon later: 1.15+0.93, 3 mon later: —, 6 mon later: —

G4: Before: 1.15+0.88, 1 mon later: 1.00+0.86, 3 mon later: not evaluated, 6 mon later: not evaluated.

MI:

G1: Before: 1.20+0.89, 1 mon later: 1.20£0.83, 3 mon later: 0.954+0.83, 6 mon later: 0.60+0.82 (P < 0.05)

G2: Before: 1.55+1.19, 1 mon later: 1.05+0.69 (P < 0.05), 3 mon later: 0.90+0.72 (P < 0.01), 6 mon later: 0.80+0.70 (P
<0.01)

G3: Before: 1.00+£0.92, 1 mon later: 0.85+1.04, 3 mon later: —, 6 mon later: —

G4: Before: 11.20+0.95, 1 mon later: 0.70+0.86 (P < 0.05), 3 mon later: not evaluated, 6 mon later: not evaluated.
e

G1: Before: 1.50+0.89, 1 mon later: 1.15+0.93, 3 mon later: 0.854+0.93 (P < 0.01), 6 mon later: 0.70+0.66 (P < 0.01)
G2: Before: 2.05+1.05, 1 mon later: 1.50£0.95 (P < 0.05), 3 mon later: 1.15+0.75 (P < 0.01), 6 mon later: 1.05+0.76 (P
<0.01)

G3: Before: 1.90+0.97, 1 mon later: 1.25+1.07 (P < 0.01), 3 mon: not evaluated, 6 mon later: not evaluated

G4: Before: 1.30£1.08, 1 mon later: 1.25+1.12, 3 mon later: not evaluated, 6 mon later: not evaluated

PA:

G1: Before: 0.85+1.04, 1 mon later: 0.65+0.81, 3 mon later: 0.554+0.83, 6 mon later: 0.25+0.55 (P < 0.01)

G2: Before: 0.95+1.15, 1 mon later: 0.80+0.95, 3 mon later: 0.50+0.83, 6 mon later: 0.30+0.47 (P < 0.05)

G3: Before: 0.55+0.76, 1 mon later: 0.35+0.75, 3 mon later: not evaluated, 6 mon later: not evaluated

G4: Before: 0.25+0.55, 1 mon later: 0.35+0.49, 3 mon later: not evaluated, 6 mon later: not evaluated

PPT (mean+SD):

TP:

G1: Before: 39.10+2.29, 1 mon later: 39.15+2.46, 3 mon later: 39.15+2.46, 6 mon later: 39.15+3.36

G2: Before: 36.85+5.94, 1 mon later: 37.10+4.69, 3 mon later: 36.90+4.59, 6 mon later: 37.30 + 4.75

G3: Before: 37.45+5.00, 1 mon later: 37.45+5.63, 3 mon later: not evaluated, 6 mon later: not evaluated.

G4: Before: 39.60£1.79, 1 mon later: 36.70+4.80 (P<0.05), 3 mon later: not evaluated, 6 mon later: not evaluated.
™:

G1: Before: 39.00+2.08, 1 mon later: 38.35+2.94, 3 mon later: 38.75+3.09, 6 mon later: 38.30+4.64

G2: Before: 36.80+5.69, 1 mon later: 36.40+4.97, 3 mon later: 36.95+4.65, 6 mon later: 37.90+4.17

G3: Before: 36.80+4.24, 1 mon later: 37.05+4.37, 3 mon later: not evaluated, 6 mon later: not evaluated.

G4: Before: 38.60+3.05, 1 mon later: 37.25+5.01, 3 mon later: not evaluated, 6 mon later: not evaluated.

TA4:

G1: Before: 33.75+3.54, 1 mon later: 34.35+3.51, 3 mon later: 34.20+4.05, 6 mon later: 34.65+5.83

G2: Before: 32.90+6.09, 1 mon later: 34.65+4.11, 3 mon later: 35.60+4.11 (P < 0.05), 6 mon later: 36.45+4.25 (P < 0.05)
G3: Before: 32.85+5.53, 1 mon later: 32.95+6.53, 3 mon later: not evaluated, 6 mon later: not evaluated.

G4: Before: 35.7544.59, 1 mon later: 33.30+6.59, 3 mon later: not evaluated, 6 mon later: not evaluated.

MS:

G1: Before: 27.60+8.27, 1 mon later: 29.90+6.66, 3 mon later: 28.85+6.02, 6 mon later: 30.50+7.04

G2: Before: 29.05+9.67, 1 mon later: 30.55+6.89, 3 mon later: 31.45+6.91, 6 mon later: 29.80+6.69

G3: Before: 28.15+6.51, 1 mon later: 27.15+8.63, 3 mon later: not evaluated, 6 mon later: not evaluated.

G4: Before: 32.20+6.21, 1 mon later: 30.25+7.97, 3 mon later: not evaluated, 6 mon later: not evaluated.

MM:

G1: Before: 24.25+4.80, 1 mon later: 26.30+5.89, 3 mon later: 26.40+4.96, 6 mon later: 27.75+6.90

G2: Before: 22.10+5.86, 1 mon later: 24.25+7.33 (P < 0.05), 3 mon later: 25.60+7.30 (P < 0.01), 6 mon later:
27.60+7.76 (P <0.01)

G3: Before: 24.60+6.72, 1 mon later: 25.00+7.85, 3 mon later: not evaluated, 6 mon later: not evaluated.

G4: Before: 27.15+5.78, 1 mon later: 23.35£5.61 (P < 0.05), 3 mon later: not evaluated, 6 mon later: not evaluated
MI:

G1: Before: 26.30+6.82, 1 mon later: 28.60+7.09 (P < 0.05), 3 mon later: 28.15+6.03, 6 mon later: 29.70+7.33 (P < 0.05)
G2: Before: 24.30+7.60, 1 mon later: 24.75+7.26, 3 mon later: 26.80+6.76, 6 mon later: 27.00+£9.38

G3: Before: 26.25+6.49, 1 mon later: 25.35+7.29, 3 mon later: not evaluated, 6 mon later: not evaluated.

G4: Before: 27.05+6.35, 1 mon later: 25.85+6.91, 3 mon later: not evaluated, 6 mon later: not evaluated.

LP:

G1: Before: 27.60+4.77, 1 mon later: 28.50+5.36, 3 mon later: 28.40+5.59, 6 mon later: 29.50+6.24

G2: Before: 25.35+7.43, 1 mon later: 26.35+7.26, 3 mon later: 29.45+6.95 (P<0.01), 6 mon later: 30.20+6.11 (P < 0.01)
G3: Before: 27.05+5.82, 1 mon later: 28.65+7.01, 3 mon later: not evaluated, 6 mon later: not evaluated

G4: Before: 31.55+5.75, 1 mon later: 30.05+8.22, 3 mon later: not evaluated, 6 mon later: not evaluated

UOP (mm) (mean+SD):

G1: Before: 40.67+6.37, 1 mon later: 41.00+6.12, 3 mon later: 41.40+6.10, 6 mon later: 41.60+6.50

G2: Before: 40.83+5.88, 1 mon later: 39.78+5.76 (P<0.05), 3 mon later: 40.83+5.88, 6 mon later: 41.00+5.89

G3: Before: 41.62+3.30, 1 mon later: 41.13+4.26, 3 mon later: not evaluated, 6 mon later: not evaluated

G4: Before: 39.15+4.51, 1 mon later: 39.92+5.02, 3 mon later: not evaluated, 6 mon later: not evaluated

MUO (mm) (mean+SD):

G1: Before: 44.33+6.80, 1 mon later: 44.47+6.62, 3 mon later: 44.67+6.29, 6 mon later: 44.87+6.59

G2: Before: 44.33+5.75, 1 mon later: 43.61+5.81, 3 mon later: 43.67+6.23, 6 mon later: 43.89+6.48

G3: Before: 45.25 +4.04, 1 mon later: 44.19 + 5.06, 3 mon later: not evaluated, 6 mon later: not evaluated

G4: Before: 41.38 £4.74, 1 mon later: 42.15 + 4.76, 3 mon later: not evaluated, 6 mon later: not evaluated

MAO (mm) (mean+SD):

G1: Before: 48.00+6.82, 1 mon later: 47.80+6.55, 3 mon later: 47.60+6.63, 6 mon later: 48.00+6.51

G2: Before: 46.72+4.86, 1 mon later: 46.56+4.88, 3 mon later: 46.61+5.19, 6 mon later: 46.83+5.91

G3: Before: 47.25+3.89, 1 mon later: 46.88+5.58, 3 mon later: not evaluated, 6 mon later: not evaluated.

G4: Before: 43.69+5.57, 1 mon later: 40.92+11.98, 3 mon later: not evaluated, 6 mon later: not evaluated

VAS (mean£SD):

G1: Before: 7.45+1.96, 1 mon later: 5.87+2.07, 3 mon later 5.87+2.39, 6 mon later 5.00+1.90, Before-1 mon later
(P=0.049), Before-3 mon later (P=0.049), Before-6 mon later (P=0.013)

G2: Before: 6.99+2.01, 1 mon later: 5.47+1.87, 3 mon later: 5.39+1.91, 6 mon later: 4.75+2.04, Before-1 mon later (P=
0.035), Before-3 mon later (P=0.024), Before-6 mon later (P=0.009)

G3: Before: 7.32+1.39, 1 mon later: 6.26+1.89, Before-1 mon later (P=0.021)

G4: Before: 6.99+1.84, 1 mon later: 5.79+2.48, Before-1 mon later (P=0.064)

Between groups

Before: P=0.802, 1 mon later: P=0.696, 3 mon later: P=0.487, 6 mon later: P=0.691

Note: AOW: arthrocentesis with ozonized water; APP: average pain palpation; ARL: arthrocentesis with Ringer lactate; ASS: arthrocentesis with saline solution; CD: Corrected deviation;
CD!: Clinical dysfunction index; CL: Clicking; CMM: mandibular movement patterns; CR: Crepitus; IL-6: interleukin 6; LAT: laser therapy; LP: Lateral pole, outside; MAO: maximum assisted
opening; MI: Masseter inferior; MM: Masseter middle; MMO: maximal mouth opening; MS: Masseter superior; MUO: maximum unassisted opening; OS: occlusal splint; OT: ozone therapy; PA:
Posterior attachment, inside ear; PP: Pain on palpation; PPT: Pressure pain threshold examination; PT: pharmacological therapy; RC: Reciprocal clicking; S: straight; TA: Temporalis anterior;
TM: Temporalis middle; TP: Temporalis posterior; ULD: uncorrected lateral deviation; UOP: unassisted opening without pain; VAS: Visual Analog Scale.



