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Abstract

Objective: It was the aim of this study to compare the effi-
cacy of ozone therapy and drug treatment in patients with
painful temporomandibular joint (TMJ) disorder (TMD). Sub-
jects and Methods: A total of 63 patients with TMD were en-
rolled; 33 were treated with bio-oxidative therapy and 30
with a ketoprofen tablet thiocolchicoside capsule 2 x 1 for 7
days. Maximum voluntary interincisal mouth opening (MMO)
was measured in millimeters using a scale and recorded dur-
ing the pre- and posttreatment periods. The patients evalu-
ated their subjective pain using a visual analogue scale (VAS).
Data were analyzed using the Mann-Whitney U test, the Kol-
mogorov-Smirnov test, and the independent t test. Results:
The mean MMO of the group that received ozone therapy
during the pretreatment period was 46.51 + 8.2 mm, and it
immediately increased to 48.78 + 7.5 mm after 1 week of
ozone therapy, which was statistically significant (p = 0.04).
For those who received medication, the mean MMO during
the pretreatment period was 46.30 mm, and at the end of 1
week it was 46.9 mm. In the ozone group, 29% of patients

showed a gradual decrease in their VAS pain scores com-
pared to pretreatment values (6.3 + 2.1 to 3.0 + 2.2). In the
medication group, 24% of patients showed a significant de-
crease in VAS pain scores during the follow-up period (6.9 +
1.4 to 5.0 £ 1.5). Conclusion: This study showed that bio-ox-
idative therapy was a more effective treatment than medica-

tion therapy for relieving TMJ pain. ©2014 S. Karger AG, Basel

Introduction

Temporomandibular joint (TM]) disorders (TMDs)
are a group of conditions that result in TM] pain, which
frequently limits talking, chewing and other basic daily
activities with high levels of pain-related disability [1].
The etiology of TMDs is little understood but has been
associated with several factors including malocclusion,
trauma, emotional stress, parafunctional habits (clench-
ing or bruxing), synovitis, capsulitis, osteoarthritis, and
internal derangement of the TM] [2-4]. Internal de-
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rangement of the TM] is defined as a disturbance in the
normal anatomic relationship between the disk and the
condyle, which may cause pain and dysfunction [5, 6].
Up to 25% of the entire world population has internal
derangement of the TM]J, and they are usually treated
with nonsurgical methods. When these methods are
unsuccessful, the disorder is often managed by surgery
[3].

Reversible, conservative therapy such as cognitive
behavioral therapy, physical therapy, pharmacological
therapy, and intraoral appliances should be considered
for the first-line management of TMD [5]. Splint thera-
py is performed using various types of stabilization, an-
terior positioning, or bite plane appliances [6]. Howev-
er, current concepts reveal that TM]J pain and dysfunc-
tion strongly depend on the adaptive capacity of patients
rather than the position of the disk [6]. Moreover, nu-
merous forms of physical therapy intervention, includ-
ing ultrasound and transcutaneous electrical nerve
stimulation, can be potentially effective in the manage-
ment of TMD to reduce pain and improve the mandibu-
lar range of motion [7].

Despite the fact that drugs are used to treat a myriad of
problems such as TMD, bruxism (teeth grinding), chron-
ic tension headaches, and migraines, they still have nu-
merous side effects, which have caused the authors to try
to find safe, new therapy modalities such as ozone therapy.
Ozone therapy is a frequently applied physiotherapy
method [8]. The worldwide use of ozone for treating many
diseases, including cancer, HIV, and rheumatoid arthritis,
has been growing rapidly [8, 9]. As ozone is very destruc-
tive to viruses, bacteria, and fungi, all suspected causative
organisms for rheumatoid arthritis, its proper use can only
be beneficial for the arthritic patients. Ozone has been
used to promote hemostasis, enhance local oxygen supply,
and inhibit bacterial proliferation [8, 9]. Hence, ozone has
become popular in medicine and dentistry and is now
used in the treatment of knee disorders; however, to our
knowledge, no study has used bio-oxidative ozone to treat
pain due to TMD. Therefore, the objective of this study
was to investigate the efficacy test of ozone therapy com-
pared to drug treatment in patients with painful TMD.

Subjects and Methods

Selection of Patients

The Institutional Ethics Committee approved the study and
informed consent was obtained from all patients. Based on clinical
and radiographic examinations, 63 patients were selected from
among consecutive patients who requested a consultation with the
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Department of Otolaryngology due to complaints of TM] pain or
dysfunction. Inclusion criterion was a major complaint of acute
pain in the joint on at least one side. Exclusion criteria were pa-
tients with degenerative joint diseases such as osteoarthritis, rheu-
matoid arthritis, and gout causing TMJ dysfunction.

A subjective pain evaluation was done by showing each patient a
10-cm-long, visual analogue scale (VAS; 0 for pain free and 10 for
maximum pain). The maximum voluntary interincisal mouth open-
ing (MMO) of the patients was measured in millimeters using a scale,
and the duration of the symptoms was recorded as well. The presence
of clicking sounds was detected by bilateral palpation of the TM],
with the left index finger positioned on the right TM]J and the right
index finger on the left TMJ in the preauricular area, anterior to the
auricular tragus. All measurements and recordings were performed
by the same researcher (D.0O.D.) who was blinded to the groups.

Patients were randomly allocated into 2 groups: the ozone group
(n = 33) and the medication group (n = 30). The sealed envelope
technique was used for randomization. Pre- and posttreatment clin-
ical assessments were performed by a single clinician (M.D.) for signs
and symptoms of TMD that included pain, mouth opening, joint
noises, and jaw deviation. The baseline data were recorded at an ini-
tial examination before the start of treatment. The outcome data were
collected immediately upon the termination of the last treatment. An
oxygen activation generator (OzonytronX, Manufacturer Biozonix
GmbH, Munich, Germany) was used for the application of high-
frequency, bio-oxidative therapy, which uses high-frequency and
voltage power. Activated oxygen (ozone) concentration of 30% that
could be adjusted to 5 levels via current strength was used. For the
application of high-frequency, bio-oxidative therapy, omega probes
were used for both joint sides. Inside the glass probe, which is formed
by a double glass camera, there is a mixture of noble gasses that con-
ducts and emits electromagnetic energy. When the tip of the probe
comes into contact with the body, it emits energy around the treated
area and splits environmental, diatomic oxygen into singular atomic
oxygen and ozone. Strong, high-frequency stimuli are suitable for
deep tissue stimulation, which reaches and affects subcutaneous,
deep tissue with discharges from the omega probe. Ozone therapy
was applied to the joints of 33 patients 3 times per week for 10 min.
Patients did not feel pain, although they felt a mild increase in tem-
perature in the respective region during the therapy.

In the medication group, all 30 patients received the same med-
ications: ketoprofen 150 mg tablet twice a day (300 mg/day; Bi-
Profenid 150-mg tablet, Sanofi Aventis) and 1 thiocolchicoside
8-mg capsule twice a day (16 mg/day; Muscoril 8-mg capsule,
Sanofi Aventis) for 7 days.

Statistical Analysis

The estimated number of participants was 33 for each group,
with an a error of 0.05 and a power of 0.9 in the 2-sided test. SPSS
(version 14; Chicago, Ill., USA) programs were used to perform sta-
tistical analysis. While all of the 63 patients in the ozone group com-
pleted the study, 3 patients in the medication group were excluded
due to lack of cooperation. The ozone group included 5 males and
28 females, and the medication group included 4 males and 26 fe-
males. Data are presented as means + standard deviations. Demo-
graphic data were analyzed using the Mann-Whitney U testand VAS
scores, and the MMO values were analyzed using the Kolmogorov-
Smirnov test and compared between groups using an independent t
test. A paired-sample t test was used to analyze intragroup baseline
VAS and MMO data. p values <0.05 were considered significant.
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Results

The demographics of all patients are given in table 1, and
there were no differences between the groups. The MMO
value for the ozone group during the pretreatment period
was 46.51 + 8.2 mm, and it immediately increased to 48.78
+ 7.5 mm after 1 week of ozone therapy, which was statisti-
cally significant (p < 0.05). The MMO values for the medi-
cation group were 46.30 + 6.0 mm before and 49.6 £ 5.7 mm
after treatment of 1 week. The difference was also statisti-
cally significant. No differences were found in pre- and
posttreatment MMO values between the ozone and medi-
cation groups (table 2).

The maximum increase in mouth opening was 9 mm
in 2 patients in the ozone group. There was no difference
in terms of mouth opening in 11 patients in the ozone
group and in 12 patients in the medication group. How-
ever, 22 patients in the ozone group had a 4.09-mm in-
crease in mouth opening, and 18 patients in the medica-
tion group had a 1.11-mm increase in mouth opening
from the medial line of maxillary incisors to the medial
line of mandibular incisors.

The mean pretreatment VAS pain score was 6.35 and
that of the posttreatment period was 3.06 after 1 week
(p <0.05). The mean VAS pain score was 6.96 during the
pretreatment period, and the posttreatment period pain
scores decreased to 5.00 after 1 week (p < 0.05). In the
ozone group, 29 patients (87.8%) showed a gradual de-
crease in the VAS pain score compared to pretreatment
values. In the medication group, 24 patients (80%) showed
a significant decrease in VAS pain scores during the fol-
low-up period. There were no differences about pretreat-
ment VAS scores between the groups. Posttreatment VAS
scores in the ozone group were significantly lower than in
the medication group (p < 0.05; table 2).

No change was found between intragroup pre- and
posttreatment VAS scores in 3 patients in the ozone

group and in 4 patients in the medication group. How-
ever, 1 patient in the ozone group and 2 patients in the
medication group had an increase in VAS score.

Four patients in the ozone group did not complain of
any pain after the treatment. Three patients in the medi-
cation group had a VAS score of 1, and no patient had
complete relief.

Discussion

Ozone therapy was more effective than medication
therapy in patients with high pain scores for increasing
MMO values and relieving pain. Hence, ozone therapy
was an effective treatment for TM] pain.

Ozone therapy in TM] pain is a new treatment modality.
There are few studies on this issue [10], and in our literature
review, we could not find any other study that was similar
to ours. Ozone therapy was accepted as an alternative med-
icine therapy in the USA from 1880 to 1932. To date, ozone
therapy has been a recognized treatment modality in 16
countries [11]. There are several ozone therapy modalities
and bio-oxidative therapy methods. All of these methods
have been improved by researchers over the years [12].

There have been several ozone application areas in
dentistry such as the management of incipient caries, the

Table 1. Demographic characteristics

Group 1 Group 2 P
(n=33) (n=30)
Age, years 32.7£9.2 34.7+10.0 0.474
Height, cm 163.7+4.5 164.6+8.1 0.825
Weight, kg 69.3+10.9 73.3£12.0 0.176

Group 1 = Ozone group; group 2 = medication group.

Table 2. MMO and VAS data
MMO VAS score
group 1 group 2 P group 1 group 2 P
(n=33) (n=30)
Pretreatment MMO, mm 46.5£8.2 46.3£6.0 0.907 6.3+2.1 6.9+1.4 0.199
Posttreatment MMO, mm 48.7+7.5 46.9+5.7 0.289 3.0£2.2 50+£1.5 0.000*
P 0.004° 0.010° 0.000° 0.000°

? p < 0.05 in intergroup comparison; b

group 2 = medication group.

p < 0.05 in intragroup comparison. Group 1 = Ozone group;
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management of open or root caries, periodontitis, peri-
implantitis, oral microbiology, endodontics, prosthodon-
tics, oral and maxillofacial surgery, and dental surgeries
[13, 14]. Therapeutic modalities for the administration of
intraoral ozone include irrigation with ozonized water,
gas injection, topical application of ozonized oil, and gas
insufflation of periodontal pockets. Some of the injection
protocols are intraosseous injection of an ozone-oxygen
gas mixture locally into the alveolus, subgingivally and
intramuscularly into the inferior alveolar nerve area, and
into the pterygoid space. Irrigation with ozonized water
is also utilized for oral infections including stomatitis,
herpetic lesions, and subgingival, periodontal infections.
Insufflation techniques with ozone gas are generally uti-
lized for caries, periodontal infections, and endodontic
treatment. Extraoral, therapeutic protocols include nasal
and ear insufflation, TMJ injections, trigger point injec-
tions, and craniofacial, lymphatic injections [15].

As mentioned before, only one previous study has ex-
plored ozone for the treatment of temporomandibular
pain. Daif [10] injected intra-articular ozone to the TM],
and the results of his study demonstrated that 87% of the
patients who received ozone gas injections into the supe-
rior joint space (n = 26) either completely recovered (37%;
n = 11) or improved (50%; n = 15). In the second group,
33% of the patients who were treated with nonsteroidal,
anti-inflammatory drugs and muscle relaxants (n = 10)
showed an improvement only in their clinical dysfunction
indexes. On the basis of his findings, Daif [10] concluded
that intra-articular ozone gas injection was a promising
new treatment modality for the internal derangement of
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more effective than medication therapy.

Disclosure Statement

The authors have no conflicts of interest to disclose.

Grootveld M, Baysan A, Sidiiqui N, et al: His-
tory of the clinical applications of ozone; in
Lynch E (ed): Ozone: The Revolution in Den-
tistry. London, Quintessence, 2004, pp 23-30.
Baysan A, Lynch E: Antimicrobial effects of
ozone on caries; in Lynch E (ed): Ozone: The
Revolution in Dentistry. London, Quintes-
sence, 2004, pp 165-172.

Rothchild JA, Harris RE, Mollica PJ: Current
concepts of oxygen ozone therapy for dentist-
ry in the United States. Int ] Ozone Ther 2010;
9:105-108.

Jakab GJ, Hmieleski RR: Reduction of influ-
enza virus pathogenesis by exposure to 0.5
ppm ozone. ] Toxicol Environ Health 1988;
23:455-472.

Wolcott]JA, Zee YC, Osebold JW: Exposure to
ozone reduces influenza disease severity and
alters distribution of influenza viral antigens
in murine lungs. Appl Environ Microbiol
1982;44:723-731.

»16

Dogan/Ozdemir Dogan/Diiger/
Ozdemir Kol/Akpinar/Mutaf/Akar

Downloaded by:

41.235.68.206 - 2/6/2015 6:17:23 PM


http://dx.doi.org/10.1159%2F000365355

	CitRef_1: 
	CitRef_3: 
	CitRef_4: 
	CitRef_5: 
	CitRef_6: 
	CitRef_7: 
	CitRef_11: 
	CitRef_12: 
	CitRef_16: 
	CitRef_17: 
	CitRef_8: 
	CitRef_10: 
	CitRef_9: 


